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Preface 


The World Book Encyclopedia, a publication of World Book, Inc., was first 
published in 1917 as an 8-volume set. The encyclopedia has been expanded 
many times through the years and now has 22 volumes. Throughout its pub- 
lishing history, World Book has sought new and better ways to serve its 
readers. For a brief summary of World Book's development, see the article 
Encyclopedia (History). 

A special edition of Wor/d Book, first published in 1992, makes provision 
for readers in English-speaking countries outside North America. The special 
edition was produced by an international team of editors working in London. 

The special version of Wor/d Book improved the coverage of major Eng- 
lish-speaking countries by extending existing articles and adding more than 
600 new articles. The aim was to meet the specific needs of readers in coun- 
tries where English is the primary language or a major secondary language. 
But there is significant new coverage on areas of increasing international in- 
terest. For example, new biographies were added on people from the Arab 
world, as were new biographies on people from China. Similarly the editors 
have tried to balance coverage of current world leaders, and major religions 
of the world. The special edition also features colourful double-page fea- 
tures on major cities, such as Paris, Rome, and Tokyo; and for major coun- 
tries such as Germany, Japan, and Canada. 


Aims and objectives 


The editorial staff of World Book presents information from the vast reser- 
voir of knowledge in the most accessible and usable form. The editors de- 
sign World Book articles especially to meet the reference and study needs of 
students at primary school and secondary school. World Book also serves as 
a general family reference tool. Librarians, teachers, and business and pro- 
fessional men and women turn to World Book for everyday reference needs. 


Authority 


At the heart of World Book's editorial process is the Advisory Board, made 
up of outstanding international scholars and specialists—leaders in major ac- 
ademic fields as well as in librarianship and school administration. They are 
directly involved in the planning, production, and continual evaluation of 
World Book. The editors also draw on the work of Consultant Committees in 
such specialized fields as Area Studies, Biological Sciences, Humanities, Li- 
brary Science and Services, Physical Sciences, and Social Sciences. 

More than 3,000 scholars and experts have worked on World Book as con- 
tributors, authenticators, reviewers, and consultants. All these experts help 
check and maintain the accuracy and authority of World Book articles. Mem- 
bers of the World Book Advisory Board and many of the contributors are 
listed in the front of the "A" volume. The publishers of World Book also main- 
tain a permanent staff of editors, artists, researchers, indexers, librarians, and 
various support personnel. 


Selection of contents 


A continuing programme of research and evaluation provides the editors 
with the data needed to help make decisions on the encyclopedia's contents. 
An ongoing analysis of curriculum guides provides information on new and 
emerging school topics in schools throughout the English-speaking world. 

The Classroom Research Project provides continuous testing of World 
Book in selected classrooms in several countries. Students use the latest edi- 
tion of World Book and fill out cards to show what they looked up. Thou- 
sands of cards are analysed annually, providing the World Book editors with 
current information on the actual patterns of classroom use by students. 

Other research helps shape distinctive features of World Book. For exam- 
ple, a unique research project uncovered data on how children read and in- 
terpret maps. The research findings resulted in principles of design that now 
guide the development of World Book maps. 
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Presentation of information 


World Book is organized so that readers may quickly find the information 
they are seeking. This is achieved through a single alphabetical arrangement 
of articles and entry cross-references, a carefully designed page and article 
format, and a comprehensive, single-volume index. 

World Book uses a modified unit-letter arrangement of volumes. All en- 
tries that begin with the letter ^A" are found in Volume A and so on through- 
out most of the set. In two instances, a single volume is not large enough to 
accommodate all the articles that start with the same letter, and the entries 
are divided between two volumes. In five cases, the list of entries beginning 
with one letter is short enough for the entries to be put in the same volume 
as those starting with adjacent letters. 

Most reference questions are answered by referring to Volumes 1 to 21, 
where the reader finds either an article or a cross-reference to such an arti- 
cle. If there is no article or cross-reference, the reader can turn to Volume 
22, the Research Guide/Index. Thus, World Book provides the reader with 
both an extensive system of alphabetically arranged articles and cross- 
references and a comprehensive, in-depth index. 

All topics are arranged alphabetically, using the word-by-word system. 
For example, Arab League precedes Arabesque, and New York appears 
before Newspaper. Thousands of cross-references form part of this alpha- 
betical arrangement. They guide the reader to a subject or to some informa- 
tion that may be a part of another article, or that may appear as an alterna- 
tive title. See and See a/so cross-references are included within many 
articles. A list of Related articles at the end of many World Book articles 
guides the reader to additional information in the encyclopedia. 

World Book's page format is designed for maximum usefulness, Page 
numbers and guide words at the top of a page provide rapid access to sub- 
jects. Within articles, topics and subtopics stand out in boldface centre 
headings and boldface side headings. 

World Book’ fivefold plan for major articles brings together five basic el- 


ements: (1) a complete story, (2) visual aids, (3) related articles, (4) an outline, 
and (5) questions. 


1. The complete story gives readers a solid foundation of information 
about a subject. 

2. A wide variety of visual aids clarifies meaning and reinforces learning. 
Photographs, drawings, paintings, maps, diagrams, charts, and graphs make 
information come alive. 

3. A list of related World Book articles encourages readers to broaden 
their study of a subject. 

4. An outline gives readers an overall view of the article and shows the 
interrelationship of its units. 

5. Questions help readers review important information in the article. 
They are designed to reinforce understanding of the major areas of a topic. 


Readability 


World Book editors present information in a clear, direct style that meets 
the most exacting standards of readability. 

World Book's curriculum analyses and classroom research programmes 
help the editors design articles to be understandable at the age levels 
where they are most commonly used. Vocabulary is geared to the proper 
age group. For example, the Mouse article was written especially for 
younger children, and Cell was aimed at advanced readers. Many long arti- 
cles are designed to present simpler concepts and reading levels at the be- 
ginning. These articles build toward more sophisticated concepts and read- 
ing levels nearer the end. The Leaf article is an excellent example of this 
simple-to-more-complex approach. 

World Book editors use words that can be understood at the age level of 
the article, but they use technical terms where needed. Such words are de- 
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fined immediately in the article, thus ensuring understanding and helping 
vocabulary development. In the Moon article, for example, the section on 
How the moon moves uses the words elliptical, perigee, apogee, synodic 
months, and sidereal months. These words are printed in italics and their 
meanings are given in parentheses or defined within the context of the sen- 
tence in which they appear. Similar techniques are used throughout the set 
to define difficult words and clarify meanings. 


Illustrations and maps 


Illustrations are combined with text in World Book to achieve the most ef- 
fective communication of information. An illustration is placed close to the 
subject matter that it is designed to clarify, supplement, or complement. 

World Book has more than 27,000 illustrations, over 22,000 in colour. 
Many World Book illustrations were created exclusively for the encyclopedia 

| by specially commissioned illustrators and photographers. For example, the 
colour photographs in the Mineral article were obtained by a specially as- 
signed photographer working with museum experts. Specialists in depicting 
nature subjects have illustrated such articles as Animal, Bird, Flower, Insect, 
Spider, and Tree. 

World Book's treatment of the fine arts is exemplified by the Painting arti- 
cle. This 62-page article features reproductions of 116 paintings from the 
worlds leading museums and private collections. In addition, biographies of 
many noted artists are illustrated with colour reproductions of their work. 

In illustrating historical articles, Wor/d Book uses period art where appro- 
priate. For example, the article Ireland, History of, includes seven pieces of 
art. Illustrated time lines in such articles as Classical music and Medicine 
help place people and events in historical perspective. 

Among the illustrative features of Wor/d Book is a Trans-Vision® unit that 
uses transparent colour overlays to clarify an important subject. This visual 
technique is used in the Human body article to show both the details and 
the relationships of the human body's major systems. 

World Book has more than 1,900 maps, all of them in colour. The pub- 
lisher conducts research that analyses type size and positioning, colour, sym- 
bolization, captioning, scale, and other elements involved in map de- 


Technical diagram 


Commissioned artwork 


Fine arts reproduction 


Commissioned photography 
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sign. Design principles based on such research are incorporated into World 
Book maps. Examples of maps that use these principles are the thematic 
maps in articles on the states, provinces, major countries, and continents. 
These maps convey basic information on such topics as climate, economy, 
population distribution, and historical development. 


Research aids 


Several research aids have been built into World Book. These aids facili- 
tate the search for information within the encyclopedia. 

Listings of Re/ated articles at the end of many World Book entries lead the 
reader to additional, related information on the subject. For example, after 
reading the section Victorian literature (1832-1901 ) in the English literature 
article, a reader might want to learn more about George Eliot, Thomas 
Hardy, and other novelists of the period. The Re/ated articles section at the 
end of the English literature article includes an alphabetical listing of arti- 
cles on the poets of this period. 

^n instructional section called A Student Guíde to Better Writing, Speak- 
ing, and Research Skills in Volume 22 gives students practical, easy-to- 
understand guidance in carrying out everyday school assignments. It in- 
cludes writing tips and advice on preparing different types of written re- 
ports; advice on preparing and delivering a speech or an oral report; and 
detailed information on using the library and tapping other reference 
sources. 


Revision programme 


An encyclopedia must be up to date if it is to serve the best interests of its 
users. A revised edition of Wor/d Book is published each year. Each edition 
reflects up-to-date information and the latest changes in educational view- 
points. Every subject area is monitored on a continuing basis. The annual re- 
vision programme is never confined to a single area or to certain volumes. 
Thousands of pages are revised or updated each year. 

To keep World Book owners abreast of world events, The World Book 
Year Book, an annual supplement, is published early each year. 
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The Year Book includes special articles on a broad spectrum of topics, 
and it reports major news developments, alphabetically listed, to update 
World Book. \t also publishes a selection of new or revised major articles 
from the current edition of World Book. A three-year cumulative index pro- 
vides ready access to information in the current and previous two editions 
of The Year Book. 


Physical format 


The high goals of World Book's editorial processes also characterize its 
manufacturing processes. World Book is printed on modern web offset 
presses, custom-built for the encyclopedia. World Book presses allow the 
use of colour throughout the set. The paper used in Wor/d Book is espe- 
cially manufactured to achieve the best results from colour printing. 

The text type used in World Book—World Book Modern— was created ex- 
clusively for World Book by Hermann Zapf, an internationally renowned 
type designer. His specifications for the text type and headings have been in- 
corporated into a page format that facilitates readability and the search for 
information. 

World Books attractive and practical binding materials were selected for 
their durability, dirt resistance, and high scuff resistance. 


Related publications 


Other publications of World Book International include Chi/dcraft, The 
World Book Dictionary, Childcraft Dictionary, Childcraft Picture Atlas, Early 
World of Learning, Young Scientist, The World Book Encyclopedia of Sci- 
ence, The World Book Atlas, The World Book Year Book, Science Year, The 
World Book Health & Medical Annual, and Childcraft Annual. 

The editors 
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How to use World Book 


World Book is a tool for learning—a general encyclopedia that tells about 
people, places, things, events, and ideas. It provides accurate information 
that is easy to understand and easy to find. À 

You may come to your encyclopedia for the answer to a particular ques- 
tion, such as "How high is a badminton net?" or "What is the population of 
the Philippines?" Or you may seek general information for a school essay or 
project. And, of course, many people like simply to explore World Book, let- 
ting one topic lead them to another. Browsing or skimming through the en- 
cyclopedia is an enjoyable way to pick up interesting information on many 
subjects. 

All articles, generally called entries in World Book, are arranged alpha- 
betically, volume by volume and subject by subject. Included in this alpha- 
betical arrangement are also thousands of entry cross-references. Cross- 
references are explained in detail later in this section. 

All entries that begin with the letter "A" are found in Volume A, everything 
that starts with "B" is in Volume B, and so on throughout most of the set. In 
some cases, entries that start with two or more consecutive letters of the al- 
phabet are combined in one volume. Or, a single volume may not be large 
enough to hold all the articles that start with the same letter. In such cases, 
entries starting with the same letter are divided between two volumes. For 
example, World Book articles that begin with the letter "C" are contained in 
two volumes—C to Ch and Ci to Cz. 

In most instances, World Book's alphabetical arrangement of articles and 
cross-references will enable you to find the information you are seeking. 
However, if you do not find the information, turn to Volume 22, the Re- 
search Guide/Index. Its more than 110,000 index entries provide access to 
the wealth of information in World Book. 

Volume 22 also includes an instructional section titled A Student Guide to 
Better Writing, Speaking, and Research Skills. This feature has been de- 
signed to help students who have been given a written or oral report to do 
for school or college. 


For information on this feature and also on using the index, see Volume 
22. 


The word-by-word arrangement 


The alphabetical system used in World Book is the same system used in 
arranging a telephone directory and the card catalogues of books in most li- 
braries. This word-by-word arrangement puts entries that have titles begin- 
ning with a short word ahead of titles that have the short word as the first 
letters of a longer word. For example, you will find Ant bear and Ant lion 
ahead of Antabuse and Antarctic. Similarly, all place names starting with | 
New are together, and they are followed by names that have New as their | 
first letters. New Hebrides comes before New Mexico, which precedes 
ran Zealand. Following them are such entries as Newark and Newfound- 
and. 

Exceptions to this rule are certain foreign proper names and English 
names of foreign origin that include a preposition or an article. For example, 
De Gaulle is alphabetized as if it were one word because De is a preposi- 
tion. Likewise, El Dorado is alphabetized as one word because El is an arti- 
cle. Biographies of people whose names begin with Mac, such as MacDon- 
ald, are listed alphabetically under Mac. Names that begin with Mc, such as 


^ Student Guide to Better 


McKinley, are listed alphabetically under Mc, following entries beginning 
Ma and Mb. 
Have you been as- 
signed a written or oral 
report? Turn to A Student 
Guide to Better Writing, 


Speaking, and Research 
Skills in Volume 22 for ad- 
vice on how to go about 
tackling it. 


W Guide words 
At the top of most pages is a 

uide word. Its purpose is to 

elp you locate quickly the entry 
you are seeking. On a left-hand 
page, the guide word lor words) 
may be the title of the first entry 
that appears in the first column 
of that page. Or, it may be the 
title of an article that is contin- 
ued from the preceding page, if 
the continuation takes up the 
whole first column. On a right- 
hand page, the guide word is 
the title of the last article on that 


page. 


Let us say that your question 
is "What is the population of 
Hereford?" First, select the 
keyword—the most important 
word—in the question. In this 
case, it's the name Hereford. In 
most cases, the keyword will be 
the same as the entry in World 
Book So look for Hereford in 
the H volume. Leaf through this 
volume, noting the guide words 
on the tops of the pages. 


Leaf forward until you come 
to the guide words beginning 
with Her, such as Hercules or 
Heredity. If you should come 
upon such guide words as Her- 
mit crab or Heritage, you know 
that you must turn back to find 
the article Hereford in its cor- 
rect alphabetical position. As 
you can see, finding an entry in 
World Book is much like finding 
à word in a dictionary. 


B Entry cross-references 
Thousands of cross-refer- 
ences are important aids to find- 
ing information in Wor/d Book. 
There are several types of cross- 
references. The príncipal type is 
the entry cross-reference. These 
cross-references appear in 
heavy type—the same as article 
titles—and are included in the 
alphabetical arrangement. 


Most entry cross-references 
tell you in what articles or sec- 
tions of articles to find certain 
information, If you want to know 
about arts and crafts, you look 
up that entry in its proper alpha- 
betical position in Volume A. 
You will find the entry cross- 
reference Arts and crafts. See 
the Arts sections in various 
country and continent articles. 
See also Handicraft; Hobby; In- 
dian, American (Arts and crafts), 
Then you can turn to any of the 
articles mentioned and leaf 
through until you come to the 
appropriate section. 


, Many entry cross-references 
give you the titles of topics that 
can be found in the set under 
another name. In the S volume, 
for example, you will find under 
the entry Shaking palsy this 
wording: Shaking palsy. See 
Parkinson's disease. Parkinson's 
disease is the better-known 
name for this illness, 
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176 Hereford @ 


Hereford (pop. 50,200) is a city and local government 
district in the county of Hereford and Worcester, Eng- 
land. It stands on the River Wye. It has a cathedral built 
mainly in the Norman and Decorated style. The cathe- 
dral contains carved stalls, a medieval map of the world, 
and King Stephen's chair, made in the 11005. The Bish- 
op’s Palace has a timbered hall, built in the 1100s. The 
Three Choirs Festival is held at Hereford every third 
year. See also Hereford and Worcester. 
Hereford and Worcester is a county in the English 
Midlands, lying just east of the Welsh border. Its rich 
soil makes it one of the best farming areas in the United 
Kingdom. Orchards of apple, pear, or plum trees, fields 
of hops, market gardens, fields of grain, and grazing cat- 
tle are characteristic of the unspoilt countryside of Here- 
ford and Worcester. 

Until the early 19705, the area that is now Hereford 
and Worcester formed two separate counties~Here- 
fordshire, administered at Hereford, and Worcester- 
shire, administered at Worcester, The two counties 
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Facts in brief about Hereford and Worcester 


Administrative centre: Worcester. 
t towns: Worcester, Kidderminster, Hereford, Redditch. 
Area: 3,925 km. 
1991 census—667 800. 

: Agriculture—asparagus, barley, dairy cattle 
fruit, hops, market gardening, oats, pigs, poultry, sheep, 
sugar beet, wheat. Manufacturing and processing—canning, 
carpets, china, cider, food processing, frozen food, light engi- 
neering, vacuum cleaners. Mining and quarrying—limestone, 
moulding sand, sand and gravel. 


minster. Redditch became a new town, a place for rapid 
population growth, in 1964, The crown court meets at 
Worcester, which is also the county council headquar- 
ters. Near the city аге the headquarters of the county's 
police force, the West Mercia Constabulary. 


18 Economy 


Agriculture. Half the county area under crops is 
used for growing barley, oats, and wheat. The other half 


Giant guns had little place in World War 11 (1939- 
1945). They could not move fast enough to keep up with 
the rapid changes in battle lines, Aeroplanes could eas- 
ily destroy fixed batteries of large guns. The greatest ar- 
tillery advances during the war were in the power and 
mobility of smaller weapons. Helicopters now carry ar- 
tillery into battle in a procedure known as airmobility. 

On May 29, 1953, the United States fired the first 
atomic artillery shell from a 280-millimetre cannon. 
Today, artillery weapons of smaller calibres can fire 
atomic projectiles. 

Related articles in World Book include: 


Ammunition Guided missile Tank 
Antiaircraft defence Gun World War 1 
Ballistics Mortar World War Il 
Cannon Range finder 

Firearm Shrapnel 


@ Artist. See Advertising; Commercial art; Clothing; 
Map (Drawing and reproduction), See also Drawing; 
Painting; Sculpture. 

B Arts. See Art and the arts. 

@ Arts and crafts. See the Arts section in various coun- 
try and continent articles. See also Handicraft; Hobby; 

Indian, American (Arts and crafts). 

Aruba is a Dutch island dependency in the West In- 

dies. It lies in the southern Caribbean Sea, about 25 kilo- 

metres north of Venezuela and 77 kilometres west of 

Curacao, which is in the Netherlands Antilles, The capi- 

tal and largest city of Aruba is Oranjestad. 

Government. Aruba is part of the Kingdom of the 
Netherlands. The Dutch governmentis responsible for 
the island's external affairs and defence. It acts through а 
governor, whom it appoints with full executive (adminis- 
trative) authority. 

Aruba's internal affairs—the civil service, judiciary, 
currency, and tax collection—are the responsibility of 
the Aruban government, It is headed by a prime minis- 
ter and a council of ministers, making up a five-member 
Cabinet. The Cabinet ministers are members of Aruba's 
21«member single-chamber Parliament, elected by all 
adult Arubans of voting age. 

People. Aruba has a population of about 63,000. Its 
inhabitants are of Dutch, English, Spanish, African, and 
Arawak origin. 

The official languages of Aruba are Papiamento and 
Dutch. Papiamento, spoken by a majority of Arubans, is 
a creole, a language formed by a mingling of unrelated 
languages--in this case, Dutch, Spanish, African, and 
Arawak dialects. English and Spanish are also spoken. 
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About 80 per cent of Arubans are Roman Catholics. 
There are also Anglicans, Methodists, and Dutch Protes- 
tants. 

Education and cultural life. Education is not com- 
pulsory in Aruba, but about 95 per cent of the people 
can read and write. There is a university in Aruba. 

The annual Aruba Jazz and Latin Music Festival is a 
major international event. An international windsurfing 
competition, the Folklore Festival of St. John's Day, and a 
sporting contest called the Aruba International Triathlon 
all take place in June. 

Land and climate. Aruba, 194 square kilometres in 
area, is a rocky island in the Lesser Antilles. It is mostly 
flat, with a few hills, sparse vegetation, and a semidesert 
northern coastline. The climate is tropical, with an aver- 
age annual temperature of 27 *C. Annual rainfall aver- 
ages 76 centimetres. 

Economy. Poor soil quality and the lack of adequate 
rainfall make crop-growing almost impossible. How- 
ever, aloes, used in the manufacture of cosmetics, can 
be grown without irrigation in Aruba and are the is- 
land's main cash crop. Some people raise livestock and 
catch fish. 

The main nonservice industries are the production of 
consumer goods, drinks, and tobacco. With so little 
rain, Aruba derives most of its fresh water from a large 
desalination plant that removes salt from seawater. 
Some factories produce fuel oil. Aruba's warm, dry cli- 
mate, coral reefs, and white sand beaches attract many 
tourists. Tourism is Aruba's fastest-growing service in- 
dustry and a major foreign-currency earner, 

History. The Spaniards claimed Aruba in 1499. They 
did not kill off the original Arawak inhabitants, and 


Aruba is a scenic island in 
the West indies. Tourists 
enjoy its beautiful, white sand 
beaches and warm, dry cli 
mate 
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E Cross-references within 

the text 

In addition to the entry cross- 
references, World Book pro- 
vides many cross-references 
within the text of articles and at 
the end of articles. These "see" 
and “see also" cross-references 
direct you to particular maps, 
charts, pictures, or articles and 
sections of articles for additional 
information on material that you 
have just read. A good example 
of this kind of cross-reference is 
"See Leaf (How a leaf makes 
food)’ іп the Tree article. 


E Article headings 

We have told you about find- 
ing articles in World Book. Now, 
look at some of the aids that 
help you find information 
quickly within most of the arti- 
cles. Turn to the Tree article. 
You will notice this long article 
is divided into sections, each 
with its own head or heading— 
words in large type that tell you 
what information will be found 
in the section—for example: 


How à tree grows 


Every section has been di- 
vided into subsections, each 
with a subhead or subheading 
in hea e that pinpoints par- 
ticular kinds of information. For 
example, under the headin 
Howa tree grows, you will find 
these subheads: How seeds 
sprout into trees; How leaves 
make plant food; How trees 
grow taller; and How trunks. 
and branches grow thicker. All 
of these heads and subheads 
lead you to the particular kinds 
of information you might be 
seeking if you did not wish to 
read the entire Tree article. 


Note also that the colour dia- 

foe in the article have special 

eadings that serve a similar 
purpose, for example: How a 
tree reveals its history. Many 
medium-length and short arti- 
cles in World Book are also di- 
vided into sections that have 
heads and subheads, but of 
course some articles are so 
short that they do not require 
separate sections, 


E Captions 

The illustrations in World 
Book all have captions—special 
text which usually starts with 
heavy type that quickly identifies 
the subject. Captions give infor- 
mation that clarifies or adds to 
the information n in the arti- 
cle. A caption will be found 
close to an illustration. 


8858 Rabbit 


Rabbits have scent glands in the groin, near the anus. 
and sex organs, and under the chin. Secretions from 
these glands are used to mark territory, and as a form of 
sexual attraction. 


Ill Kinds of rabbits 


The best known kinds of rabbits are the Furopean 
rabbit, and various species of cottontail rabbits of North, 
Central and South America. Domestic rabbits are tame 
breeds of the European rabbit. 
тһе rabbit is native to Spain and Portugal 
but was introduced to the rest of Europe by the Romans 
about 2000 years ago. It is a sociable animal that lives in 
burrows. The whole burrow system is known as a war- 
ren, The Romans reared rabbits for food in walled en- 
closures called /eporaria. Later, іп the Middle Ages, rab-, 
bits were reared in monastries. Today, rabbits are found 
in most habitats from sand dunes and grassland, to 
open hillsides, and even deserts. 


killed millions of rabbits in the 1950s. Since that time the 
rabbit has become immune to the disease and their 
numbers have increased again. 

В Cottontail rabbits are named after the white or light 
grey fur on the underside of their tails which looks like a 
ball of cotton, Most cottontai! species live in burrows 
made by other animals. Only the pygmy cottontail of the 
northwestern United States digs its own burrow, Cotton- 
tail rabbits are not sociable animals like the European. 
rabbit. They give birth to their young in a fur-lined nest 
above ground. Cottontails are found mainly in scrubby 
areas and deserts. One species, the marsh rabbit of the 
southeastern United States lives in marshes and swamps 
and can swim well. 

Ш Other kinds of wild rabbit include the volcano rab- 
bit that lives only in two upland areas of open pine for: 
est near Mexico City. This is the smallest rabbit species, 
up to 35 centimetres long. It has a dark brown coat, dark. 
brown above, reddish below. The bunyoro rabbit has à 


WHow à tree grows 


Most trees begin life as a seed. The young tree that 
develops from this seed is called a seedling. After a tree 
reaches a height of 1.8 metres or more and its trunk be- 
comes 25 to 5 centimetres thick, it is called a sapling. 
Many trees reach a height of more than 30 metres. 
Some old trees have trunks more than 3 metres in diam- 
eter. 

Trees need great amounts of water. A large apple tree 
in full leaf may absorb 360 litres from the soil daily. Most 
of the water goes to the leaves. On a sunny summer day, 
some trees move water up through their trunks at the 
rate of 90 centimetres per minute, A tree's wood is 
about half water. 
ном seeds sprout into trees. A seed contains parts 
that develop into the trunk and roots of a tree. It also has 
one or more cotyledons and a supply of plant food, 
After a seed has left the parent tree, it rests for a while 
on the ground. Water, air, and sunshine help the seed 
germinate (begin to grow). The part of the seed that de- 
velops into the trunk points upward toward the sunlight. 
As the seed absorbs water, the root part swells and 
bursts through the seed's shell. As the root grows, it 
pushes down into the soil. The food stored in the seed 
nourishes the tree. As the root begins to soak up water 
from the soil, the trunk begins to develop leaves. 
ном leaves make plant food. As a leaf develops, it 
gets sap from the roots, It also absorbs carbon dioxide 
from the air. The leaf uses the energy of sunlight to 
change the sap and carbon dioxide into sugar, a process 
called photosynthesis. The sugar provides food for the 
trunk, branches, and roots. During photosynthesis, the 
leaves also produce oxygen and release it into the at- 
mosphere. See Leaf (How a leaf makes food). gy 
How trees grow taller. Trees grow taller only at the 
tips of their trunk and branches. Each year, the tip of the 


How a tree reveals its history 
Most trees in temperate regions 
grow a layer of wood each year, After 
such a tree has been cut down, the 
layers can be seen as rings in the 
trunk These annual rings reveal the 
tree's life story, The pine log in this 
drawing has 72 annual rings, showing 
that the tree lived for 72 years, 


centre rings indicate that 
other trees shaded the young tree, 
depriving it of moisture and sunlight 


rings on the logs lower side 
after the 30th year show that the tree 
was slightly bent in this direction. The 
tree then began to grow more wood 
‘on this side than on the other to Кее; 
from falling. Most rings after the 38th 
year are wider than the centre rings, 
This indicates that many surrounding 
trees had been removed, giving the 
tree more moisture and sunlight. Dif- 
ferences in the width of rings after 
the 38th ring were caused mainly by 
yaning amounts of rainfall from year 
year, 


Штгее 379 


trunk and of each branch develop a bud. The bud con- 
tains a tiny leafy green stem called a shoot The bud is 
wrapped in a protective covering of bud scales. After a 
period of rest, the buds swell and open. The shoots that 
were inside the buds begin to grow and so make the 
trunk and branches taller, Another type of bud grows on 
the sides of the trunk and branches. These buds contain 
a shoot that develops into a leaf-bearing twig after the 
bud opens. As a twig grows larger, it becomes another 
branch of the tree. Some tree buds develop into flowers. 
Still others develop into twigs that bear both leaves and 
flowers. In warm climates, trees produce buds fre- 
quently during the year or continue to grow without 
forming buds. In colder climates, trees produce buds 
only in the summer. These buds rest through the winter 
and open after warm weather arrives in spring. 

Trees without branches cycads, most palms, and 


"tree ferns—grow somewhat differently, For example, a 


young palm tree does not grow taller for a number of 
years. Its short trunk thickens and produces more and 
larger leaves each year. After the trunk and crown reach 
adult size, the tree begins to grow taller. The trunk stays 
about the same thickness for the rest of the tree's life. 
How trunks and branches grow thicker. The trunk 
and branches of a broadleaf or needleleaf tree grow 
thicker as long as the tree lives. The cambium tissue just 
underneath the inner bark causes this thickening. It uses 
the sugar produced by the leaves to make new plant tis- 
sue. On its outside, the cambium makes new phloem, or 
inner bark, and on its inside, new xylem, or wood. 
Wood consists largely of cellulose, a tough substance 
made from sugar. The xylem has two kinds of wood 
sapwood and heartwood. The wood nearest the cam- 
bium is the sapwood. It is living wood and contains the 
tiny pipelines that carry sap. In tropical climates, the sap- 


А Crack develops. 
оз the log dries. 
Heartwood 


Sapwood 


Other research aids 


On this page, a number of special research aids found in World Book are 
shown. If you make good use of them, they will facilitate your search for in- 
formation. Browse through the set and you will find these special features in 
many articles. They have been developed to help you get the most out of 


World Book. 


Facts in brief about Africa 


Area: 30,247,000 km. Greatest distances—north-south, 8,047 km; 
east-west, 7,564 km. Coastline— 36,888 km. 

Population: Estimated 1996 population 731,000,000; density, 
25 people per km. 

Elevation: Highest—Kilimanjaro in Tanzania, 5,895 m above sea 
level. Lowest—Lake Assal in Djibouti, 155 m below sea level. 

Physical features: Chief mountain ranges—Ahaggar, Atlas, 
Drakensberg, Ruwenzori, Tibesti. Chief rivers—Congo (Zaire), 


Horse terms 


Bronco, or Bronc in the United States, is an untamed horse. 
Colt, technically, is a male horse less than 4 years old. However, 
the word colt is often used for any young horse. 

Crossbred means bred from a sire of one breed and a dam of 
another. 

Dam is the mother of a foal. 

Filly is a female horse less than 4 years old. 

Foal is either a newborn male or a newborn female horse. 
Frog is the elastic, horny, middle part of the sole of a horse's 
foot. 


Important dates in Africa 


с. 2,000,000 B.C. The earliest human beings may have lived in 
eastern Africa. 

c. 5000 B.C. People in northern Africa practised farming. 

с. 4000 B.C. The Sahara began to turn into a desert. 

c. 3100 B.C. Upper and Lower Egypt became one country. 

c. 2000 В.С. The Kingdom of Kush arose south of Egypt. 

30 B.C. The Roman Empire controlled northern Africa. 

c. A.D. 1 Bantu-speaking peoples began southward migrations. 


Related articles in World Book See the Arts section of the 
country articles, such as Poland (Arts). See also the following ar- 
ticles, 


Literatures of the world 


American literature Italian literature 

Australia, Literature of Japanese literature 

Chinese literature Latin American literature 
English literature Latin literature 

French literature Literature for children 
Gaelic literature Russian literature 

German literature Sanskrit literature 

Greek literature Scandinavian literature 
Hebrew language and literature Spanish literature 

India, Literature of Yiddish language and litera- 


Irish literature ture 
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Facts in brief tables are 
found in state, province, 
country, continent, and 
many other articles. They 
provide information at a 
glance. 


Tables of terms present 
information that defines 
certain words or phrases 
used in discussing spe- 
cialized or highly techni- 
cal topics. 


Tables of important 
dates are included in 
many articles. They pro- 
vide quick reference to 
outstanding events in the 
history of a topic. 


Related articles listings 
at the end of many articles 
direct the reader to addi- 
tional, related information 
in World Book 
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A is the first letter of the English alphabet. It was the first 
letter in all the alphabets from which ours evolved. The 
Semites, who lived in Syria and Palestine, named their 
first letter aleph, meaning ox. They adapted an Egyptian 
hieroglyphic (picture symbol) for an ox. The ancient 
Greeks later used this symbol, and called it a/pha. Our 
word a/phabet comes from alpha and beta, the second 
letter in Greek. The Romans gave the letter its present 
form. See Alphabet. 

Uses. A or a is about the third most frequently used 
letter in books, newspapers, and other printed material 
in English. When used on a report card, A represents 
the highest grade given in a school subject. In Latin, a 
stands for ante, or before, as in a.m. for ante meridiem, 


Development of the letter A 


The ancient Egyptians, about 3000 B.C, 
drew this symbol of an ox's head. 


The Semites simplified the E! 
symbol about 1500 B.C. They called their 
letter aleph, their word for ox. 


The Phoenicians, about 1000 B.C, sim- 
plified the Semitic letter. 


The Greeks adapted the letter about 600 
B.C. They called it a/pha and made it the 
first letter of their alphabet. 
The Romans gave the letter A its pres- 
ent form about A.D. 114. 


A 


Common forms of the letter A 


Aa Са Аа Да 


Handwritten letters vary Roman letters have small 
Tom person to person. Manu- finishing strokes called serifs 
script (printed) letters, /eft, that extend from the main 

ave simple curves and strokes, The type face shown 
straight lines. Cursive letters, above is Baskerville. The italic 
right, have flowing lines. form appears on the right. 


or before noon. The a is used to abbreviate such words 
as adjective, alto, and ampere. 

Pronunciation. In English, there are three sounds 
represented by A or a. Long a, as in fate, is pronounced 
by raising the tongue toward the roof of the mouth and 
holding the mouth slightly open. Short a, as in Aat, is 
pronounced with the tip of the tongue below the edges 
of the lower front teeth, the back of the tongue raised, 
the jaw lowered, and the lips moderately open. Broad a, 
as in father, is pronounced with the tip of the tongue 
placed first below the edges of the lower front teeth and 
later raised. The mouth is opened wide. Unstressed a, as 
in /oyal or about, is roughly equivalent to unstressed u 
in unfit. See Pronunciation. 


The small letter a appeared during the A.D. 3005. It 
had developed its present shape by about 1500. 


ХО, EEN трее e | 


A.D. 300 1500 Today 


— 


Special ways of expressing the letter A 


ЕЕ 


International Morse Code 


International 
Flag Code 


American Sign 


British Sign 
longvoge 


Semaphore Code 
language 


Aa Aa A 


Sans-serif letters are also 
called gothic letters. They 
have no serifs. The type face 
shown above is called Futura. 
The italic form of Futura ap- 
pears on the right. 


Computer letters have spe- 
cial shapes. Computers can 
“read” these letters either opti- 
cally or by means of the mag- 
netic ink with which the let- 
ters may be printed. 


2 Acappella 


A cappella. See Classical music (Songs). 


А 1 is a term used to describe anything unusually good. 


The term is often used today as a slang expression. 

Lloyd's of London, a great British insurance organiza- 
tion, first used the expression. Ships were graded on 
books at Lloyd's according to the risk in insuring them. 
A ship rated A 1 was a sound, well-built ship that was 
not likely to sink. The insurance rates on such a ship 
were lower than on other ships. The credit ratings of 
business firms often appear on a graded list similar to 
the Lloyd's list. The symbol A 1 after a firm's name indi- 
cates a responsible company. 

A.A. See Alcoholics Anonymous. 

Aachen (pop. 238,587) is an industrial city in Germany. 
It is called Aix-la-Chapelle by the French. The city lies 
near the German border with the Netherlands and Bel- 
gium. For location, see Germany (political map). 

A number of historic buildings stand near the centre 
of Aachen. The magnificent cathedral was started by the 
European ruler Charlemagne during the 700s and con- 
tains his tomb. The Imperial and City Hall dates from 
1330and is a fine example of Gothic architecture. It 
houses a number of art treasures. Each year, thousands 
of people visit the city’s resort, Bad Aachen, whose hot 
mineral springs are believed to cure some ailments. Aa- 
cher's factories produce machinery, metal products, 
and textiles. 

Roman soldiers established a settlement on the site of 
Aachen shortly after the birth of Christ. Charlemagne 
was born in Aachen in 742 and made it the capital of his 
western European empire. 

Aalto, Alvar (1898-1976), was a Finnish architect, town 
planner, and furniture designer. He gained fame for 
buildings that imaginatively combine modern design 
principles with traditional materials, especially wood. 
Aalto often used flowing, wavy forms that marked a 
strong departure from the strict geometric lines fa- 
voured by other modern architects. 

Aalto designed his first two major works in the late 
19205. They were a tuberculosis sanatorium in Paimio, 
Finland, near Turku, and a municipal library in Viipuri, 
Finland (now Vyborg, in Russia). He designed birch- 
wood tables and chairs for these projects that made him 
famous as a furniture designer. Aalto's other buildings 
include the Finnish pavilion for the 1939 New York 
World's Fair. In 1959, Aalto won a city-sponsored design 
competition for an opera house in Essen, Germany. The 
Aalto Theatre, which was constructed after Aalto's 
death, opened in 1988. 

Aalto's projects as a town planner include a town cen- 
tre in Seinäjoki, Finland, which was completed in 1966. 
The centre features a series of small wedge-shaped 
buildings, largely made of wood. Aalto was born in 
Kuortane, near Vaasa. 

See also Architecture (introduction [picture]; Furni- 
ture (The 19005 [picture]) 

Aardvark is an African mammal that lives in the 
ground and eats ants and termites. During the 16005, 
Dutch settlers in Africa gave the aardvark its name, 
which means earth pig. It has a long snout, but it is not 
like a pig in any other way. 

The aardvark measures 1.2 to 1.8 metres long from 
the end of its snout to the tip of its tail. It weighs about 

64 kilograms. A thin coat of hair covers its thick skin. The 


The aardvark rips open the nests of ants and termites with its 
claws. Then it catches the insects with its long, sticky tongue. 


large ears look like those of a donkey. Its short front legs 
have four claws. The longer hind legs have five claws. 
The aardvark rips open the nests of ants and termites 
with its claws. Then it catches insects with its long, 
sticky tongue, which may be up to 45 centimetres long. 

This animal also uses its claws to dig its home. Few 
animals can dig as fast. In a few minutes, it can dig a 
deep hole and escape from its enemies. The aardvark 
sleeps during the day, and comes out for food only after 
dark. It usually hunts alone. 

People and lions often kill the aardvark for food. Wart 
hogs and pythons sometimes take over aardvark bur 
rows. The aardvark is not fierce. But when attacked, it 
rolls on its back and uses its claws to defend itself. 

Scientific classification. The aardvark is the only living 
member of the order Tubulidentata. It is Orycteropus afer 

See also Anteater. 

Aardwolf is an unusual type of hyena that lives on the 
plains of southern and eastern Africa. Most hyenas have 
powerful jaws and strong teeth, but the aardwolf's teeth 
are small, weak, and cone-shaped. It feeds chiefly on ter- 
mites, which it laps up with its broad, sticky tongue. The 
aardwolf is unlike other hyenas because it has five toes 
on its front feet, and four toes on its hind feet. Other 


The aardwolf is tawny-coloured with black stripes, black feet 
and a black-tipped bushy tail. It is not a wolf but a hyena 


kinds of hyenas have four toes on each foot. It is also 
smaller than other hyenas, standing 50 centimetres high 
at the shoulder. 

Aardwolves live alone, in pairs, or in family groups 
with two to four young. The aardwolf has a mane along 
the back. It can raise the mane to make itself look larger. 
It also growls or roars when frightened. 

The name aardwolf, which is Afrikaans for earth wolf, 
was given to the animal because it lives in a burrow in 
the ground. Aardwolves only come out at night and so 
are seldom seen. 

Scientific classification. Aardwolves are in the hyena fam- 
ily, Hyaenidae. They are Proteles cristatus. 

Aaron, in the Bible and in the Quran, was the brother 
of Moses and Miriam. In earlier traditions, he was seen 
as a prophet and as Moses' helper. In later Biblical tradi- 
tions, he was viewed as the first high priest of Israel. 
Aaron may have originally played an independent role 
from Moses in the Israelites' deliverance from slavery in 
Egypt. Like Moses, Aaron was denied entrance into Ca- 
naan and died on Mount Hor in Edom. 

The priestly traditions in the Bible give Aaron an ex- 
panded role in Israelite religious life and consider him 
the founder of the Aaronite priesthood. This priesthood 
became important in Jerusalem after the Israelite return 
from exile in 538 B.C. 

See also Moses; High priest; Birthstone. 

Aaron, Henry (1934- — ),an American baseball 
player, hit 755 regular-season home runs, more than any 
other player in major league history. Aaron hit his 715th 
home run, which broke Babe Ruth's record of 714 ho- 
mers, on April 8, 1974. 

Aaron played for the Milwaukee (later Atlanta) Braves 
of the National League from 1954 to 1974. He was trans- 
ferred to the Milwaukee Brewers of the American 
League following the 1974 season and retired as a 
player after the 1976 season. Aaron played right field for 
most of his career but also played left field, centre field, 
and first base. He was a designated hitter in his final two 
seasons. 

Aaron led the National League in home runs in 1957, 
1963, 1966, and 1967. He won the league batting champi- 
onship twice. He also holds the major league career rec- 
ord for runs batted in—2,297. Aaron led the National 
League in runs batted in four times. He received the 
1975 Spingarn Medal, and he was elected to the Na- 
tional Baseball Hall of Fame in 1982. Henry Louis Aaron 
was born in Mobile, Alabama, U.S.A. 

See also Baseball. 

Abacá is a plant grown in Borneo, the Philippines, and 
Sumatra for its fibre. The plant grows about 6 metres 
high and has large oblong leaves. The leaves grow from 
the trunk of the plant, and the bases of the leaves form a 
sheath (covering) around the trunk. These sheaths con- 
tain the valuable fibre. The coarse fibres range from 1.5 
to 3.5 metres in length. They are composed primarily of 
the plant materials cellulose, lignin, and pectin. After the 
fibre has been separated, it is sold under the name ma- 
nila. The fibre gets its name from the major city of the 
Philippines, 

Growers harvest abacá fields every three to eight 
Months. They cut down the mature plants, but allow the 
roots to remain in the ground. New plants grow from 
the old roots. The leaf sheaths are detached in strips. 
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The pulp is scraped off, leaving only the fibre strands, 
which are twisted into rope. Abaca fibre is strong and 
has great natural resistance to water, sun, and wind. 
Abaca is also used for paper products. 

Scientific classification. The abaca plant belongs to the ba- 
nana family, Musaceae. It is Musa textilis. 

See also Philippines (picture: Manila hemp). 
Abaco Islands. See Bahamas. 
Abacus is an ancient device used in China and other 
countries to perform arithmetic calculations. It can be 
used to add, subtract, multiply, and divide, and to calcu- 
late square roots and cube roots. The abacus consists of 
a frame containing columns of beads. The beads, which 


represent numbers, are strung on wires or narrow 
wooden rods attached to the frame. 

The abacus was used by the ancient Greeks and Ro- 
mans. The Chinese abacus is called suanpan, which 
means counting, or reckoning, board. A typical Chinese 
abacus has columns of beads separated by a crossbar. 
Each column has two beads above the crossbar and five 
below it. Each upper bead represents five units, and 
each lower bead equals one unit. 

The first column on the right is the ones column. The 
second column is the tens column. The third column is 
the hundreds, and so on. The ones column represents 
numbers from one to nine, Each bead below the cross- 
bar has a value of one (or 1), and each bead above the 
crossbar has a value of 5 ones (or 5). The tens column 
represents numbers from 10 to 90. Each lower bead in 
the tens column represents 1 ten (or 10), and each upper 
bead represents 5 tens (or 50), A number is represented 
on the abacus by moving the appropriate beads to the 
crossbar. 

Abadan (pop. 294,068) is a refining centre for Iran's oil 
industry. The city lies on Abadan Island, on the Shatt al 
Arab River in southwestern Iran (see Iran тар). Pipe- 
lines connect Abadan with Iranian oil fields. The city's 
petroleum refinery, completed in 1913, ranks among the 
largest in the world. It was badly damaged by Iraqi 
forces in 1980, during a war between Iran and Iraq. The 
former Anglo-Persian Oil Company built Abadan in the 
early 1900s. 

Abalone is a marine snail found in most mild and trop- 
ical seas. It is sometimes called an ear shell or ormer. \t 
is found along the coasts of Australia, Europe, Japan, 
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The abalone is a snail that clings to submerged rocks with a 
flat, muscular foot, Its shell is used to make costume jewellery. 


New Zealand, South Africa, and the United States. It 
clings to submerged rocks by means of a flat, muscular 
foot. It feeds on plants that it scrapes off the rocks with 
its filelike tongue. 

Abalone steak, the snail's muscular foot, is a popular 
seafood dish in Japan and on the Pacific Coast of the 
United States. Divers remove them from rocks with flat 
knifelike instruments. Only the foot of each abalone is 
retained. The feet are scrubbed before being frozen into 
blocks or canned. The abalone's colourful shell, which 


may be from 2 to 30 centimetres long, is used in making 
costume jewellery. 


See also Mother of pearl. 

Scientific classification. Abalones are in the family Halioti- 
dae, and the genus Haliotis. 
Abandonment is a legal term that has two chief 
meanings. In the field of property law, abandonment oc- 
curs when a person intentionally gives up all rights to 
something he or she owns. For example, if a person pur- 
posely throws away a ring, it has been abandoned. The 
first person to take possession of the ring becomes the 
new owner. But if a person loses a ring, even through 
carelessness, it has not been abandoned. The ring still 
belongs to the person who lost it. 

In family law, abandonment refers to the desertion of 
a husband, wife, or child without intention to support 
the person deserted. Abandonment, also called deser- 
tion, is one of the legal grounds for divorce in countries 
that permit divorce because of a wrong done by the 
husband or wife. 
Abbas I. See Iran (The Safavid dynasty) 
Abbasids. See Middle East (Islamic empires); Mus- 
lims (Division of Islam). 
Abbess. See Convent. 
Abbey Theatre, in Dublin, is the national theatre of 
the Republic of Ireland. The theatre produces plays rep- 
resentative of Irish life and culture, and also plays from 
other countries. The players of the Abbey Theatre have à 
distinctive style of acting that has made the theatre fa- 
mous. 4 

An Irish dramatic movement arose out of the Irish Lit- 
erary Revival іп the late 18005. In 1898, W. B. Yeats, Ed- 
ward Martyn, and Lady Gregory formed the Irish Liter- 
ary Theatre (see Gregory, Lady, and Yeats, W. B.) In 


The Abbey Theatre became 
famous for producing plays 
that represent Irish life, such 
as Sean O'Casey's Shadow 0! 
а Gunman. 


1902, they were joined by a group of Irish actors led by 
Frank and William Fay. Annie Horniman loaned the 
group an old music hall in 1904. The building was in 
Dublin's Abbey Street, and this led to the name Abbey 
Theatre. 

The first play produced at the new theatre was Yeats's 
verse play On Baile Strand. Other plays in the early 
years of the Abbey included Yeats's Deirdre (1906), John 
M. Synge's The Playboy of the Western World (1907), 
and Lady Gregory's Spreading the News (1904). Theatre- 
goers objected to the views on Irish life expressed in 
some of the plays, and riots took place in the Abbey 
nu The Playboy of the Western World was first pro- 

uced. 

From 1908 onwards a new school of Irish dramatists 
wrote plays for the Abbey. These dramatists wrote real- 
istically about Irish life in their time. The most famous of 
these is Sean O'Casey, who wrote the plays Juno and the 
Paycock (1924) and The Plough and the Stars (1926). 
Other dramatists include Paul Vincent Carroll, Denis 
Johnston, Brinsley MacNamara, M. J. Molloy, T. C. Mur- 
ray, Lennox Robinson, and George Shiels. 

In 1922, the new independent Irish government 
started subsidizing the Abbey Theatre, and it became 
the Irish National Theatre. In 1951, fire destroyed the old 
Abbey Theatre, and the company moved into temporary 
premises. A new Abbey Theatre was begun in 1963 and 
opened in 1966. The new building includes a small sec- 
ond theatre, the Peacock, which specializes in plays in 
Irish, or for younger audiences. 

Recent writers whose plays have been first produced 
at the Abbey include Brendan Behan, Brian Friel, 
Thomas Murphy, Edna O'Brien, and Frank O'Connor. 
See also Theatre and Irish literature. 

Abbot is the religious superior of a monastery of an 
early religious order, such as the Benedictines and Cis- 
tercians. The term comes from the Aramaic word abba, 
which means father. Young Egyptian monks first used 
the title in the early 300s. These monks would seek an 
older monk or a hermit of the desert, whom they called 
abba, to teach and guide them. In the 5005, the Benedic- 
tine order established the title for the monk who had au- 
thority over other monks and monastic property. 


Common abbreviations 
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In early times, monks often appointed an abbot for 
life.In the Middle Ages, abbots were often appointed by 
civil officials. Today, monks elect an abbot, usually to 
serve a limited term. Abbots are generally independent 
of the local bishop. A woman who is the head of an 
abbey of nuns is called an abbess. : 
Abbreviation is a shortened form of a word ога 
phrase. Usually, only the initial letters of the word or the 
first and last letters are used, as in Gen. for Genesis, Nov. 
for November, and ca. for circa. Key letters in a word or 
phrase may also be used, as in VTOL for vertical takeoff 
and landing. 

Abbreviations save space in tables. They are used in 
groups of statistics, in technical and scientific material, 
and in indexes, footnotes, and bibliographies. They are 
also used instead of long official names, as in NSPCC 
(National Society for the Prevention of Cruelty to Chil- 
dren). Abbreviations called acronyms are words made 
up of the first letters or syllables of other words, such as 
UNESCO (United Nations Educational, Scientific and Cul- 
tural Organization). Acronyms are either pronounceable 
as words (NASA) or sounded as individual letters 
(YMCA). Such abbreviations are usually written without 
full stops. Signs or symbols are not abbreviations, but 
they serve the same purpose as abbreviations (see Sym- 
bol). 

Abbreviations have been found on the earliest known 
tombs, monuments, and coins. When manuscripts were 
written by hand, abbreviations were used to save time 
and space. Many Latin abbreviations are still used. 

Many World Book articles contain abbreviations in 
lists, tables, picture credits and captions, and, to a lim- 
ited extent, in the text of articles. 

University degrees. Some common abbreviations will 
be found in the article Degree, University and college. 

United Nations. Abbreviations for United Nations 
agencies, committees, and organs are given in the table 
The United Nations system. 

Weights and measures. Abbreviations will be found 
in the tables with the articles Metric system and 
Weights and measures. 

The following list gives common abbreviations that 
are used in World Book and other published works. 


A.A.—Alcoholics Anonymous 
AA— Automobile Association 
—Amateur Athletic Asso- 

ciation 

АВА Amateur Boxing Asso- 
ciation 

ABC- Australian Broadcast- 

AC Corporation 

~alternating current 

ACAS-— Advisory, Conciliation 

and Arbitration Service 


CT — Australian Capital Terri- 


to 
ACTU- Australian Council of 
Trade Unions 

A.D.—anno Domini (in the 
{ж of our Lord) 

ad lib—ad /ibitum las one 

leases) 
A Ae ured Immune De- 
су Syndrome 

акаа so known as 

LP— Australian Labor Party 


AM-amplitude modulation 

A.M, a.m.—ante meridiem 
(before noon) 

ANC- African National Con- 
gress 

anon.—anonymous 

ANSTO-— Australian Nuclear 
Science and Technology 
Organisation 

ANZAÁC- Australian and New 
Zealand Army Corps 

AP—Associated Press 


Apr.—April 
ABEAN P Association of South 


East Asian Nations 
assn.—association M 
assoc.—associate; association 
asst.—assistant 
ATC- Air Training Corps 
AT&T—American Telephone 

and Telegraph Company 
Aug.— August 


ave.—avenue 


AWOL- absent without leave 


b.—born 
ВА British Airways 


BAA-— British Airports Author- 


i 
BALPA— British Airline Pilots 
Association 
BAOR- British Army of the 
Rhine 
BBC- British Broadcasting 
Corporation 
B.C before Christ 
B.C.P.—Book of Common 
bibliog. 
bi 


biog.— biography 
bldg.— buildin 
bd. poblevard 


bibliography 


ВМА — British Medical Associ- 


ation 
BR- British Rail 
BRCS- British Red Cross So- 


ciety 


Вг. Britain; British; Brother 
BSI— British Standards Institu- 


tion 
BST- British Summer Time 


c.— circa laboutl; centum (сеп- 
tury); Conservative; copy; 
copyright 

CAA- Community Aid 
Abroad 

са, circa labout) 

cal, cal.— calorie (heat) 

Cal, Cal calore irte 

сар. capital; capital letter 

CAP Common Agricultural 
Policy (EC) 

СВ citizens band 

СВІ Confederation of British 
nr 

CC— City Council; County 
Council; Cricket Club 

CD— compact disc 

cent.— century 
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Common abbreviations (continued) 


ch,, chap.—chapter 
Chron.— нга, 
CIA— Central Intelligence 
Agency 
CIB— Criminal Investigation 
Branch 
CID— Criminal Investigation 
Department > 
CIE— Córas lompair Eireann 
(Irish State Transport Sys- 
tem) 
CNAA- Council for National 
Academic Awards 
CND-— Campaign for Nuclear 
Disarmament 
CO— commanding officer 
c/o—in care of 
co.—company; county 
COD- cash on delivery; col- 
lect on delivery 
C of E-Church of England 
Col.—Colossians 
colloq.—colloquial 
comp.—compiled; composer 
соп. contra (against) 
Соп. Conservative 
Cong.- Congress 
cont.—continued 
coop., co-op— cooperative 
Cor. Corinthians R 
corp.—corporation 
CSIRO— Commonwealth Sci- 
entific and Industrial Or- 
ganization 


D—Democrat 

d.—died 

D.A.— district attorney 

Dan.—Daniel 

db, dB— decibel 

D.C.— District of Columbia 

DC- direct current 

DDT-dichloro-diphenyl-tri- 
chloroethane 

dec.—deceased 

Dec.—December 

Dem.—Democrat 

dept.— department 

Deut.—Deuteronom 

dist.—distance; district 

DJ- disc jocke: 

ОМА deoxyribonucleic acid 

DP-— displaced person 

Dr.—doctor 

DST-— daylight-saving time 

dup.—duplicate 


E.—east 
EC—European Community 
Eccles, Eccl.— Ecclesiastes 
ed.— edition; editor; edited 
EFL—English as a foreign lan- 
uage 
—electronic funds trans- 
fer 
e.g.—exempli gratia (for ex- 
ample) 
ECG- electrocardiogram 
emf—electromotive force 
eng., engr.—engraving; engi- 
neering 
е.о.—ех officio (Бу virtue of 
office) 
Eph.—Ephesians 
99:9 equation 
B— Electricity Supply Board 
(Republic of Ireland) 
ESP—extrasensory perception 
esp.— especially 
EST— Eastern Standard Time 
Esth.—Esther 
E.T.A.—estimated time of ar- 
rival 


et al.—et alibi (and else- 
where); et alii (and others) 

et seq.—et sequens, et se- 
quentis, et sequentia (and 
what follows) 

etc.—ef cetera (and so forth) 

Exod.—Exodus 

Ezek.—Ezekiel 


FA—Football Association 

FAA- Federal Aviation Ad- 
ministration (U.S.A.) 

FBI— Federal Bureau of Inves- 
tigation (U.S.A) 

Feb.—February 

ff.—folios (page numbers); fol- 
lowing (pages) 

FIFA— Fédération Internation- 
ale de Football Association 


.—figure 
fl.— floruit (flourished) 
FM-frequency modulation 
f.o.b.—free on board 
Fr.—Father; French; Friar 
Fri.—Friday 


GAA-— Gaelic Athletic Associ- 
ation 

Gal.—Galatians 

GB-— Great Britain 

GCE-— General Certificate of 
Education 

GCSE— General Certificate of 
Secondary Education 

GDP— Gross domestic prod- 


uct 
GDR— German Democratic 
Republic 
Gen.—Genesis 
GI general issue; govern- 
ment issue 
GMT-—Greenwich Mean Time 
or e national product 
Gov.—Governor 
Govt.—government 
GP— general practitioner 


h.—hour 
Hab.—Habakkuk 
.—Haggai 
Heb.—Hebrews 
чабы joods vehicle 
hi-fi—high ay 
nod (or Her) Majesty's 
i| 


Hon.—Honourable 

Hos.—Hosea 

H.P., h.p.—horsepower 

HQ- headquarters 

hr.—hour 

HRH-—His (Her) Royal High- 
ness 

Hz—hertz 


1—island 
ibid.—ibidem (іп the same 


lace) 
АВМ Intercontinental bal- 


listics missile 

1Cl—Imperial Chemical Indus- 
tries 

ICTU—Irish Congress of 
Trade Unions 

id.—idem (the same) 

i.e.—/d est (that is) 

IFA—Irish Farmers Associa- 
tion 

ill.— illustrated 

ILR—Independent Local 
Radio 

IMA—Irish Medical Associa- 
tion 

IMF—International Monetary 
Fund 


inc.—incorporated; including 
incog.—incognito P 
ind.—independent; industrial; 
index 
int.—interest; international 
1.0.U.—I owe you 
IQ—intelligence auction 
IRA—Irish Republican Army 
Is.— Isaiah; islands 
ITT-International Telephone 
and Telegraph Corporation 


J.—joule 

Jan.—January 
Jas.—James 
Jer.—jeremiah 

Josh.— Joshua 

JP— Justice of the Peace 
Jr.— Junior 

Judg.— Judges 


k.—carat; knot 
kg—kilogram 
z—kilohertz 
km-kilometre 
kW-h—kilowatt-hour 


L.—Liberal 

lab.—laboratory 

Lab.—Labour 

Lam.— Lamentations 

lang.—language 

lat.—latitude 

L.c.—lower case 

Lev.— Leviticus 

lib.—librarian; library 

Lib.— Liberal 

liq.— liquid 

lit.—literature 

loc. cit.—/oco citato (in the 
place cited) 

log.—logarithm 

lon., long.—longitude 

L.t.—long ton 

Ltd, Ltd.— Limited 


m.—minute 

Mal.—Malachi 

Mar.—March 

Matt.—Matthew 

max.—maximum 

MCC- Marylebone Cricket 
Club 

meas.—measure 

med.— medicine; medium 

MEP— Member of the Euro- 
pean Parliament 

met.—metropolitan 

míd.— manufactured 

míg.— manufacturing 

mír.— manufacturer 

MHz-— megahertz 

MHR—Member of the House 
of Representatives (Aus- 
tralia 

Mic.—Micah 

min.— minimum; minute 

misc.—miscellaneous 

MO- money order; mail 
order; medical officer 

Mon.— Monday í 

m.p.—melting point 

MEE Member + Parliament 

MP-—Military Police 

mph—miles per hour 

MS.—Miss or Mrs. 

mss.— manuscripts 

Mt.—Mount 


n.—noun; note (footnote) 

n—neutron 

N.—north 

NAAFI- Navy, Army, and Air 
Force Institutes 


Nah.—Nahum 

NASA National Aeronautics 
and Space Administration 

пай. national 

NATO- North Atlantic Treaty 
Organization 

naut.—nautical 

N.B., n.b.—nota bene (note 
well) 

NCO—noncommissioned offi- 
cer 

n.d.—no date 

Neh.—Nehemiah 

neut.—neuter 

n.g.—no good; not good 

NHS National Health Service 
(UK) 

NI—Northern Ireland 

no.—numero; number 

non seq.—70n sequitur (it 
does not follow) 

Nov.—November 

N.P.—notary penile 

n.p.—no publisher, no place 
of publication 

NSPCC- National Society for 
the Prevention of Cruelty to 
Children (UK) 

NSW-—New South Wales 

NT—National Theatre; Na- 
tional Trust; New Testament 

Num.—Numbers 

NZBC- New Zealand Broad- 
casting Corporation 


OAS- Organization of Ameri- 
can States ә 
OAU- Organization of African 


Unity 
ор. obiit (died) 
Obad.—Obadiah 
obs.—obsolete 
Oct.—October 3 
OED—Oxford English Diction- 


à 

OK, O.K.—correct; all right 

o.p.—out of print 

op. cit.—opere citato (in the 
work cited) 

ОРЕС— Organization of Petro- 
leum Exporting Countries 

orch.—orchestra 

O.T.—Old Testament 


p-~ page; part 
p-— pence; penny А 
r.— paragraph; parenthesis 
гі. Parliament 
ss.—passim (throughout, 
here and there) 
paperen patented 
'AYE— pay as you earn 
PC—Privy Councillor; police 
constable; personal com- 
uter y 
polychlorinated biphe- 
nyl 
pd.—paid 
Eu eninsula и 
A— Professional Golfers 
Association 
pes harmacy 
il.— PI Сарата 
Missae pecan i 
phys.— physics; physical 
pk.— BUT peak РУ 
сре place; plate 
— Public Limited Com- 


pany 

Р.О Palestine Liberation OF 
ganization 

p.m.— postmaster; post 
mortem; prime minister 
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P.M., p.m.—post meridiem 
(after noon) 
P.O.—post office 
ро .—population 
— prisoner of war 
p-P.— parcel post 
PP- pages , 
ppd.— prepaid 
ref.—preface 
res.— President 
pro tem.— pro tempore (for 
the time being) 
Prov.—Proverbs 
prove province 
's.— Psalms 
P.S.—post scriptum (post- 
script) 
[°ч .—pseudonym 
A—Parent-Teacher Associ- 
Рус" lyvinyl chlorid 
—polyvinyl chloride 
Qc— queens Counsel 
Q.E.D.— quod erat demon- 
strandum (which was to be 
shown or proved) 
Q.M.—quartermaster 
quot.— quotation 
greged vide (which see) 
«—rex (king); regina (queen); 
Republican; River 
RA— Royal Academy 
RAAF— Royal Australian Air 
Force 
RAC- Royal Automobile Club 
RADA-— Royal Academy of 
Dramatic Art 
RAF—Royal Air Force 
RAN- Royal Australian Navy 


R.C.—Red Cross; Roman Cath- 


olic 
rd.—road . 
ref.—refer; reference 
reg.—region; regulation 


E Republic; Republican; 

epresentative 

rev.—revised 

Rev.— Revelation; Reverend 

RGN- Registered General 
Nurse 

R.I.P.— requiescat in pace 
(rest in peace) 

riv.—river 

RN— Royal Navy; registered 
nurse 

RNA-ribonucleic acid 

RNZAF- Royal New Zealand 
Air Force 

Rom.—Romans 

rpm-revolutions per minute 
є. reprinted; report 
.R.— Right Reverend 

R.S.V.— Revised Standard 
Version (Bible) 

R.S.V.P.—Répondez, sil vous 

lait (Answer, if you please) 

КТЕ Radió Telefís Eireann 

Rt. Rev.—Right Reverend 

R.V.—Revised Version (Bible) 

S.—south 

s.—second 

SABC- South African Broad- 
casting Corporation 

SAC-Strategic Air Command 

SAM- surface-to-air missile 

Sam.— Samuel 

Sat.— Saturday 

SBS- Special Broadcasting 
Service (Aus) 

sci.—science; scientific 

sec.—second 

secy.—secretary 

Sen.— Senator 

Sept.—September 

sig.—signature 

sing.—singular 

S J.—Society of Jesus 


Eng PA 

sp.— spelling; species 

Peke Society for Promoting 
Christian Knowledge 

Sq.—square 

St. Senior 

SS.— Saints 

S.S.—steamship 

SST—supersonic transport 

s.t.—short ton 

St.—Saint; strait; street 

Ste.—Sainte 

subj.—subject 

Sun.— Sunday 

Supt.— Superintendent 

iym уолу 
CCB- Test and County 
Cricket Board (UK) 

TD- Teachta dala (Dail Dep- 


uty) 
tech.—technical; technology 
temp.—temperature 
ter., terr.— ко 
Test.—Testament (Bible) 
theol.—theological; theology 
therm.—thermometer 
Thess.— Thessalonians 
Thurs.—Thursday 
Tim.— Timothy 
Tit.— Titus 
TNT-—trinitrotoluene 
tr.—translation; transpose 
treas.—treasurer 
trig.—trigonometry 
Tues.— Tuesday 
эрү typo., typog.—typogra- 


ОДЕ? United Arab Emirates 
U.A.R.—United Arab Republic 
UFO— unidentified flying ob- 


е 
U dme frequency 
UK—United Kingdom 


UKAEA— United Kingdom 
Atomic Energy Authority 

univ.—university 

UPI—United Press Interna- 
tional 

U.S.A.— United States of 
America 

—United States Ship 

,—Union of Soviet So- 

alist Republics 

v.—verb 

V— volt 

v., vid.— vide (see) 

V., VS.— versus (against) 

VAT -—value-added tax 

VD-— venereal disease 

vet.— veteran; veterinarian 

VHF— very high frequency 

VIP— very important person 

viz.— videlicet (namely) 

vol.—volume 

V.P.— Vice President 

Vulg.— Vulgate (Bible) 

W-—watt 

W.—west 

Wed.—Wednesda) 

Wi—Women's Institutes 

WRC —woman police consta- 

le 

wt.—weight 

Xmas-— Christmas 

YHA—Youth Hostels Associa- 
tion 

YMCA- Young Men's Chris- 
tian Association 

YWCA- Young Women's 
Christian Association 

YN-YWHA Young Men's 
and Young Women's He- 
brew Association 

Zech.—Zechariah 

Zeph.—Zephaniah 

zool.—zoology 


ABC. See Australian Broadcasting Corporation. 


Diaphragm 


Liver 


Spleen 


Abdomen — Stomach 


Large 
intestine 


Small 
intestine 


Pelvic — — | 
cavity 


The abdomen contains various internal organs, including the 
major organs of digestion. 


Abdomen is a large body cavity between the thorax 
(chest) and the pelvic cavity. A strong wall of muscle, 
called the diaphragm, separates the abdomen from the 
thorax. But no structure separates the abdomen from the 
pelvic cavity. The abdominal organs include the stom- 
ach, liver, pancreas, intestines, kidneys, adrenal glands, 
and spleen. A thin membrane known as the peritoneum 
lines the entire abdominal cavity and covers most of the 
abdominal organs. 

The front wall of the abdomen consists of layers of 
sheetlike muscles attached to the ribs above and the 
pelvic bones below. These muscles hold in the abdomi- 
nal organs and make it possible for a person to bend 
and rotate the body trunk. Other muscles and the back- 
bone form the rear wall of the abdomen. 

The abdomen is the part of the body behind the tho- 
rax of insects, crustaceans, and certain other kinds of an- 
imals without backbones. 


Related articles. See the Trans-Vision three-dimensional 
picture with Human body. See also: 


Appendix Pancreas 
Coelom Pelvis 
Diaphragm Solar plexus 
Intestine Spleen 
Kidney Stomach 
Liver 

Abduction. See Kidnapping. 


8 Abduh, Muhammad 


Abduh, Muhammad (1 849-1905), an Egyptian lawyer, 
tried to bring Muslim thinking in line with the findings 
of science and conditions of the modern world. His 
ideas have had a lasting effect on Islam. 

Muhammad Abduh was born in the Nile Delta area of 
Egypt. In 1877, he graduated from al-Azhar University. As 
a young man, Abduh was a follower of the revolutionary 
Jamal al-Din al-Afghani, who called for worldwide re- 
vival of Islamic power. For many years Abduh advocated 
resistance to European power in Egypt. But he later real- 
ized that cooperation with the British was the best way 
to achieve long term educational and social changes. 
Abduh became a practising lawyer and by 1899, he was 
mufti (chief legal expert) of all Egypt. 

Abdul Aziz, Ungku (1922- ), а distinguished Ma- 
laysian economist, was vice chancellor of the University 
of Malaya from 1968 to 1988. He became professor of 
economics in 1961. In 1978, the king of Malaysia con- 
ferred on him the title of roya/ professor of economics. 

Abdul Aziz had a particular interest in the study of 
rural poverty in Malaysia. He wrote numerous articles 
and books on the subject. He also served on a number 
of national committees on economic development. Out- 
side his specialization, he is a man of varied interests. 
They include higher education, the cooperative move- 
ment, and the arts. He was active in many national and 
international organizations. He helped establish Tabung 
Haji (the pilgrimage fund). 

Abdul Aziz grew up in Johor. He was educated at Raf- 
fles College, the University of Malaya, and Waseda Uni- 
versity, in Tokyo. 

Abdul Ghafar Baba (1925- ), a Malay politician, 
became deputy prime minister and minister of national 
development of Malaysia in 1986. He trained as a 
teacher at the Sultan Idris Training College, Tanjung 
Malim, Perak. He became a member of United Malays 
National Organization (UMNO) in 1951. Abdul Ghafar 
won a seat in parliament in the federal elections of 1955. 
In 1959, he was appointed chief minister of Melaka. In 
1967, he was appointed chairman of the development 
organization, Majlis Amanah Rakyat IMARA-— Trust 
Council for the Indigenous People) because of his inter- 
est in the problems of Malays in rural areas. During the 
1970's, Abdul Ghafar served as minister of rural develop- 
ment. He was an UMNO vice president and was also ap- 
pointed secretary general of Barisan Nasional National 
Front), the government party of Malaysia. In 1987, he be- 
came UMNO deputy president. 

See also, Malaysia, Government of. 

Abdul Rahim Kajai (1894?-1944) was the leading pro- 
fessional Malay journalist in the 19305. As editor of Maj- 
lis (Forum) during this period, he sought to promote 
Malay political and economic advancement. Under his 
editorship, Majlis questioned the way Chinese and In- 
dian immigrants were permitted to take over the rights 
of the Malay people. 

Abdul Rahim Kajai was born in Setapak, near Kuala 
Lumpur. He received his early education at the local vil- 
lage school, Between the ages of 12 and 15, he studied 
Arabic and the religion of Islam in Mecca, Saudi Arabia. 
He began his career as a journalist by contributing to 
prominent Malay newspapers, including the Utusan 


Melayu (Malay Courier) and Lembaga Melayu (Malay In- 
stitute). 


Abdul Rahman, Tuanku (1895-1960), the first king 
of independent Malaya, was yang di-pertuan agong 
(paramount ruler) from 1957 to 1960. He commanded the 
respect and affection of his people, and was highly re- 
garded as a scholar and enlightened ruler. 

Tuanku Abdul Rahman was born in Kuala Pilah, in the 
state of Negeri Sembilan. He was educated in Malaya 
and later at the Inns of Court, London, where he studied 
law. On his return to Malaya, he held several minor ad- 
ministrative posts. His father died in 1933, and Tuanku | 
Abdul Rahman was elected ruler of Negeri Sembilan. 

In 1957, Malaya gained independence from British | 
rule. The Conference of Rulers (nine kings of states | 
within the Federation of Malaya) elected Tuanku Abdul 
Rahman supreme ruler of the new nation. He was 
elected to a term of five years in accordance with the 
Malayan Constitution. He died in 1960 before complet- 
ing his term of office. 

See also Malaysia, Government of. 

Abdul Rahman, Tunku (1903-1990), was the first 
prime minister of the independent country of Malaya 
from 1957 to 1963. He served as prime minister of Ma- 
laysia from 1963 to 1970. 

His leadership in the independence movement of the 
early 1950's earned him the title “father of Malaysian in- 
dependence." After independence, his work as prime 
minister laid the foundations for Malaysia to become а 
modern, democratic nation. 

Tunku Abdul Rahman was born in Alor Setar into the 
royal family of Kedah. His early education took place in 
Malaya. He attended the University of Cambridge in the 
United Kingdom and later qualified as a barrister. 

In 1951, he became president of United Malays Na- 
tional Organization (UMNO). The party formed an alli- 
ance with the Malayan Chinese Association (MCA) and 
the Malayan Indian Congress (MIC). In 1955, the Alliance 
won an overwhelming victory at the first federal elec- 
tions, and Abdul Rahman became the chief minister. 

In 1956, he led a mission to London to negotiate the 
independence of Malaya from British rule. After Malaya 
became independent in 1957, he became the country's 
first prime minister. He played a leading part in the for- 
mation of Malaysia, which came into being in 1963 
through a federation of Malaya, Singapore, Sabah, and 
Sarawak. Two years later, Singapore left Malaysia be- 
cause of differences between Abdul Rahman and Lee 
Kuan Yew, the prime minister of Singapore. 

Abdul Rahman was one of the leaders who formed 
the Association of Southeast Asian Nations (ASEAN) in 
1967. In May 1969, racial conflict between Malays and 
Chinese broke out in Malaysia. In 1970, Abdul Rahman 
resigned as prime minister. 

See also Malaysia, Government of. 

Abdul Rahman Yakub, Datuk Patinggi (1925- 
), a Malay lawyer and politician, was chief minister 
of the Malaysian state of Sarawak from 1970 to 1980. 

Abdul Rahman Yakub was born in Bintulu, Sarawak. 
He received much of his early education in the state 
capital, Kuching. During the 1950's, he studied law at the 
University of Southampton in the United Kingdom. He 
also studied in The Hague in the Netherlands, and at Lin- 
coln's Inn in London. In 1958, he returned to Sarawak (0 
work in the state's legal department. Five years later, he 
resigned from government service to enter politics. 


With the formation of the new nation of Malaysia in 
1963, Abdul Rahman Yakub became a member of the 
federal parliament in Kuala Lumpur and assistant minis- 
ter for rural development. After a series of important 
ministerial posts in Kuala Lumpur during the 19605, he 
returned to Sarawak in 1970 as chief minister. After 10 
years in power, ill health forced his retirement. But in 
1981, Abdul Rahman Yakub was sworn in as the gover- 
nor of Sarawak. * 

Abdul Razak bin Hussein, Tun (1922-1976), the 
second prime minister of Malaysia, held the post from 
1970 to 1976. He succeeded Tunku Abdul Rahman. 
Abdul Razak was deputy prime minister under Tunku 
Abdul Rahman when the Federation of Malaya became 
indepedent in 1957. He also held a number of other 
posts including minister of defence. In 1959, he became 
minister of rural development. In this position, he em- 
phasized the goal of ridding the country of rural pov- 
erty. 

After the racial riot of May 13, 1969, Razak was ap- 
pointed director of operations for 22 months under the 
proclamation of emergency. The emergency ended in 
1971 and parliament resumed. Razak took a number of 
important measures to unite the country. He formed a 
national front from the different political parties to re- 
duce political conflict. He also introduced a new eco- 
nomic policy to reduce imbalance between racial 
groups. He played an important part in forming the 
rukunegara (the national ideology). 

Abdul Razak was born in Pekan, Pahang. He was edu- 
cated at the Malay College, Kuala Kangsar, Perak, and 
later at Raffles College, Singapore. In 1947, he began to 
study law in the United Kingdom, where he became a 
barrister. While in the United Kingdom, he became a 
close friend of Tunku Abdul Rahman and they served to- 
gether as officials of a Malay student organization. 

After he returned from his studies in the United King- 
dom in 1950, Razak became active in politics and the in- 
dependence movement. In 1951, he was elected deputy 
president of the United Malays National Organization 
(UMNO). He entered parliament in 1955 and was imme- 
diately appointed minister of education. In 1956, a com- 
mittee of education under his chairmanship produced 
the Razak Report on Education, which became an impor- 
tant document for the development of a national educa- 
tion system. 

Abdullah bin Abdul Kadir Munshi (1795?-1854) is 
regarded as the first modern Malay writer. He broke 
away from the style of traditional Malay literary writing 
and introduced his personal feelings about events. He 
wrote about the condition of Malay society during his 
time and made sharp criticisms about its social structure 
and values, which he regarded as feudalistic and con- 
servative. He published Syair Singapura Terbakar (Poem 
on the Fire of Singapore) in 1830. He edited Sejarah 
Melayu (Malay Annals) in 1831. Kisah Pelayaran Abdullah 
(Abdullah's Voyages), published in 1838, gives an ac- 
count of a journey he made during local wars on the 
east coast of Malaya. Hikayat Abdullah (Abdullah's Auto- 
biography), published in 1849, records his experiences 
of life in Melaka and Singapore during the early 1800's. 

He was born in Melaka and had his education in a 
Quranic School. He learned to speak a number of lan- 
guages, including Arabic, Hindi, and Tamil. He became a 
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teacher of the Malay language and was also an official 
writer for Sir Stamford Raffles, the British founder of 
modern Singapore. 

Abdurahman, Abdullah (18727-1940), was the main 
political leader of the co/oured (mixed race) people in 
South Africa from 1905 until his death. 

Abdurahman was born in Wellington, Cape Province. 
He qualified as a medical doctor at Glasgow University, 
Scotland. He served on the Cape Town City Council 
from 1904 to 1940, and on the Cape Provincial Council 
from 1914 to 1940. From 1905 to 1940, he was president 
of the African Political Organization (APO). The APO, 
which was founded in 1902, had a largely coloured 
membership. Abdurahman forged links with other or- 
ganizations, including the African National Congress, to 
press for the rights of nonwhite people in South Africa. 
In 1906 and 1909, he was a member of delegations 
which visited London. The delegations tried unsuccess- 
fully to persuade the British government to improve the 
rights of nonwhites in the Union of South Africa, then 
being established. 

À Becket, Thomas. See Becket, Saint Thomas à. 
Abel, in the Bible, the second son of Adam and Eve, 
was a shepherd (Genesis 4). He offered some of the first 
born of his flocks as a sacrifice to the Lord. His sacrifice 
was accepted. But when his older brother, Cain, who 
was a farmer, offered “fruit of the ground,” his sacrifice 
was refused. Cain grew angry and killed Abel. See also 
Adam and Eve; Cain. 

Abelard, Peter (1079-1142), was one of the leading 
philosophers and theologians of the Middle Ages. But 
he is probably best known for his love affair with 
Héloise, a gifted young Frenchwoman. 

Abelard was born near Nantes, France. His father, a 
nobleman, planned a military career for him, but Abe- 
lard decided to become a scholar. From 1113 to 1118, he 
taught theology in Paris. There, he founded a school 
that, along with two others, eventually developed into 
the University of Paris. 

In 1113, Abelard became the tutor of Héloise, the 
niece of an official of the Cathedral of Notre Dame. A 
love affair developed between Abelard and the girl, and 
she became pregnant. Soon after the birth of their baby 
in 1118, Héloise and Abelard were secretly married. Ful- 
bert, Héloise's uncle, learned of the love affair and mar- 
riage and was outraged. In anger, Fulbert hired several 
men who broke into Abelard's house and castrated him. 
Soon after the attack, Abelard and Héloise separated. 
Abelard became a monk, and Héloise joined an order of 
nuns. The fame of their tragic love affair resulted largely 
from the many letters they exchanged. 

Abelard's major contributions to medieval thought 
were in the areas of logic and theology. He urged the 
use of logic in order to understand and defend Chris- 
tianity. Abelard compiled a book called Sic et Non (Yes 
and No). It consisted of the conflicting views of theologi- 
cal authorities on various religious problems and princi- 
ples. The work became an influential textbook in the me- 
dieval philosophical system called scholasticism (see 
Scholasticism). Abelard also wrote an important book 
on ethics and The Story of My Misfortunes, a revealing 
autobiography. 

Aberconwy (pop. 54,100) is a local government district 
created in 1974, on the north coast of Wales. It is part of 
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the county of Gwynedd (see Gwynedd). The valley of the 
River Conway runs through the district to the historic 
town of Conwy. 

Tourism is an important industry. Visitors are at- 
tracted to Snowdonia National Park and the holiday re- 
sorts of Llandudno, Penmaenmawr, Llanfairfechan and 
Conwy. There is a castle at Conwy and a prehistoric site 
in Penmaenmawr of particular interest. 
Abercromby, Ralph (1842-1897), was a British mete- 
orologist. Together with a Swedish scientist, he devel- 
oped the classification of clouds adopted by the interna- 
tional conference on cloud structure in 1896. Aber- 
cromby also classified weather into four types— South- 
erly, Westerly, Northerly, and Easterly. Each of these 
classifications applied to characteristic sorts of weather 
in the British Isles. 

Aberdeen (pop. 201,099) is an ancient university centre 
and the principal city in the north of Scotland. It is the 
main service centre for the North Sea oil industry. It is 
also a fishing port of major importance in the United 
Kingdom. Aberdeen is a local government district in 
Grampian Region, and also serves as the administrative 
centre for the region. See Grampian Region. 

The city lies between the mouths of the rivers Dee 
and Don. The three-kilometre stretch between the river 
estuaries is a sandy beach. The name Aberdeen means 
mouth of the Dee. 

Aberdeen is famous for its buildings dating from the 
1800's. Many are built of granite, and, as a result, Aber- 
deen is often called the granite city. The quarrying and 
finishing of granite has long been an industry in the 
area. Aberdeen has three cathedrals, and medieval 
bridges lie across the rivers Don and Dee. 

An important industry in Aberdeen is tourism. The 
city is the centre for the area known as Royal Deeside, a 
countryside of fine scenery and ancient castles. Many of 
Aberdeen’s public parks and gardens abound in roses 
and form a spectacular attraction for visitors. Other im- 


portant industries of Aberdeen include engineering and 
shipbuilding, paper making, and textile and clothing 
manufacture. Since the 1970s, the production of petro- 
leum in the North Sea has brought new growth and 
prosperity to Aberdeen. The city has become the head- 
quarters for businesses related to petroleum produc 
tion, and thousands of new jobs have been cr eated 

Aberdeen is an educational centre. Its university In- 
cludes the oldest university medical faculty in the 
United Kingdom. The city also has an institute of tet h- 
nology and colleges of agriculture and education 

Aberdeen received its first royal charter in about 
1179. Two separate burghs (towns), Aberdeen and Old 
Aberdeen, were united in 1891. 

Aberdeen, Earl of (1784-1860), was the United King- 
dom’s prime minister when the Crimean War started in 
1854. In the early months of the war, people were 
shocked to learn that the country was not prepared for 
the war and that its military leaders seemed incompe 
tent. Aberdeen was forced to resign early in 1855 be- 
cause of public reaction to the news. 

George Gordon was educated at Harrow and Cam- 
bridge University. He was at Cambridge when his grand- 
father died in 1801 and he inherited the title of earl. Ab- 
erdeen entered the House of Lords in 1806. He served as 
foreign secretary under two prime ministers, the Duke 
of Wellington and Sir Robert Peel. Aberdeen was ap- 
pointed prime minister in 1852. 

Aberdeen and Temair, Marquess of (1847-1934), 
a British politician, served as governor general of Can 
ada from 1893 to 1898. In 1896, he set an example for fu- 
ture governors general when he refused to approve 
last-minute political appointments recommended by 
outgoing prime minister Sir Charles Tupper 

Aberdeen was born in Edinburgh, Scotland. His orig" 
nal name was John Campbell Hamilton-Gordon. He be 
came the seventh Earl of Aberdeen in 1870. Lord Aber- 
deen attended St. Andrews University and Oxford 


Aberdeen is one of the largest cities in Scotland. Its name means mouth of the Dee. Several oil 
companies have offices in Aberdeen as a result of the many oil rigs in the North Sea. 


University. He began his political career as a Conserva- 
tive but later joined the Liberal Party. Aberdeen served 
as the chief British administrator in Ireland in 1886 and 
from 1905 to 1915. He became a marquess in 1916. Aber- 
deen and his wife wrote a book about their life called 
We twa (1925). 

Aberdeen-Angus. See Cattle (Beef cattle). 
Aberdeenshire was, until 1975, a large county in 
northeastern Scotland. See Grampian Region. 
Aberration, in optics, is the failure of light rays to 
focus properly after they pass through a lens or reflect 
from a mirror. Proper focus occurs when the light rays 
cross one another at a single point. There are two types 
of optical aberration, spherical aberration and chro- 
matic aberration. 

Lenses or mirrors that are sections of spheres pro- 
duce spherical aberration of light rays. If a beam of par- 
allel rays reflects from a concave mirror, the rays that re- 
flect from the centre of the mirror cross one another at 
point F (Fig. 1). The rays that reflect far from the centre 
cross one another at points closer to the mirror surface. 
The imaginary line connecting these points of focus is 
called a caustic. 

A caustic appears as a bright line if it shines on a sur- 
face. For example, when sunlight shines through the 
open top of a glass of milk and onto the curved interior 
of the glass, the interior acts as a mirror. As a result, the 
light reflects onto the milk in a caustic curve. Without 
Ser a single bright spot would appear on the 
milk. 

Convex lenses also produce spherical aberration. The 
light rays that pass through the middle of the lens focus 
farther from the lens than do the rays that pass through 
the lens at the edges (Fig. 2). If the lens is in a camera, 
the image on the film is blurry. To sharpen the image, a 
camera has a small opening called a stop or diaphragm. 
The stop allows only the rays passing through the cen- 
tre of the lens to reach the film. Thus, the rays focus at 
One spot on the film, and the picture is clear. 

Chromatic aberration is the failure of different col- 
oured light rays to focus after passing through a lens 
(Fig. 3). When white light, which consists of all colours, 
passes through a lens, the lens bends the rays. The rays 
then cross one another on the other side. The violet rays 
bend more than the other colours and focus close to the 


Figure 1. Spherical aberra- 
tion in a concave mirror. 
The light rays do not focus in 
à single point but along line F, 


and as a result they form the 
Caustic curve. 


Figure 2. Spherical aberra- 
tion in a convex lens. The 
light rays must travel different 
distances through the lens. As 
a result, they do not meet at a 
single point. 


Figure 3. Chromatic aberration occurs in single lenses. The 
shorter violet light rays and longer red light rays focus at differ- 
ent points. The other colours focus in between these points. 


lens at point V. The red rays bend the least and focus 
farther from the lens at point R. Rays of the other col- 
ours focus at points between V and R. 

A third type of aberration, called astronomical aberra- 
tion, has nothing to do with the failure of light rays to 
focus. Astronomical aberration results from a combina- 
tion of the earth's motion and the time it takes the light 
from a star to travel through a telescope. If the earth 
were stationary, an observer could point a telescope di- 
rectly at a given star. However, the earth and the tele- 
scope move while the light is passing from the upper 
end of the telescope to the eyepiece. The observer must 
therefore tilt the telescope slightly so that the rays pass 
through the eyepiece instead of striking the interior of 
the telescope. As a result, the star appears in a position 
other than its actual position. The angle of difference be- 
tween these two positions is called the ang/e of aberra- 
tion. 

See also Lens; Mirror. 

Aberystwyth, a popular seaside resort in Dyfed, is an 
important Welsh cultural and educational centre. The 


Aberystwyth is a popular seaside resort. Constitution Hill, on 
the left, overlooks the seafront. 
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town is on the coast of Cardigan Bay, at the mouths of 
the River Rheidol and the River Ystwyth. Aberystwyth is 
Welsh for mouth of the Ystwyth. Aberystwyth is the seat 
of one of the colleges of the University of Wales. Some 
departments of the university and the National Library of 
Wales stand on the hills behind the town. 

Aberystwyth has a small harbour, a pebbly beach, a 
promenade, and a pier. The ruins of a Norman castle 
overlook the promenade. The town is part of the Ceredi- 
gion local government district (see Ceredigion). 

See also Dyfed. 

Abidjan (pop. 1,850,000) is the capital and largest city 
of Ivory Coast and one of the busiest seaports in west- 
ern Africa. The city lies along a lagoon in the southern 
part of the country. A canal connects the lagoon with the 
Gulf of Guinea, an arm of the Atlantic Ocean (see Ivory 
Coast [mapl). 

Abidjan has many high-rise office and apartment 
buildings and attractive single-family houses. In con- 
trast, it has areas of overcrowded slums, especially in 
the suburbs. Abidjan's port is a centre of West African 
import and export activities. Products made in the city 


Abidjan, the ca 
markets and parks. 


pital city of the Ivory Coast, has many open-air 


include car parts, beer, and soap. Businesses in Abidjan 
also process cacao beans, coffee beans, and palm and 
vegetable oils. 

In the late 18005, France took control of Abidjan and 
the rest of Ivory Coast from black Africans. Ivory Coast 
gained independence from France in 1960. Since then, 
Abidjan's population has soared from about 180,000 to 
its present level. 
ms See Intelligence; Testing (Tests of learning 
ability). 

Abiotic environment. See Environment; Ecology 
(An ecosystem). 

Abnormal psychology is the scientific study of psy- 
chological disorders. These disorders affect the way 
people feel, think, speak, and behave. The field of ab- 
normal psychology may be called psychopathology. 


Standards of normal and abnormal behaviour differ 
from society to society and change as social conditions 
and customs change. For example, the practice of se- 
verely beating children to discipline them was consid- 
ered normal behaviour for many centuries. Today, many 
people consider such behaviour abnormal and cruel. 

Studies in abnormal psychology are conducted 
mainly by clinical psychologists, psychiatrists, and social 
workers. These experts collect data by such means as 
personality and intelligence tests, experiments, and case 
studies. One kind of case study, an idjographic study, 
describes the behaviour and thought patterns of one 
person. Another type, called a nomothetic study, exam- 
ines the behaviour and thought patterns common to 
many people who suffer the same disorder. 

Theories of abnormal psychology describe mental 
illnesses, suggest possible causes of these illnesses, and 
propose certain methods of treating them. These theo- 
ries can be divided into four main groups or schools: (1) 
biophysical, (2) intrapsychic, (3) existential, and (4) behav- 
ioural. 

Biophysical theories emphasize the importance of 
underlying physical causes of psychological disturb- 
ances. These theories classify mental disorders into two 
groups—organic disorders and functional disorders. Or- 
ganic psychological disorders have definite physical 
causes, such as disease or brain damage. Functional 
psychological disorders have no known physical causes. 
Many biophysical theorists believe that functional disor- 
ders occur primarily because of hereditary defects. 

Biophysical therapists treat mental disorders mainly 
with tranquillizers, antidepressants, sleeping pills, and 
other drugs. In a few cases, they use electric shock or 
surgery on the brain or other parts of the nervous sys 
tem. 

Intrapsychic theories focus on the emotional basis of 
abnormal behaviour. Intrapsychic theorists believe that 
conflicts in early childhood cause people to worry or 
have other unpleasant feelings throughout life. 

Psychologists use the term neurotic to describe peo- 
ple who sometimes behave abnormally but can usually 
cope with everyday problems. Individuals who lose 
track of reality are called psychotic. Some psychotics be 
lieve in very unrealistic ideas called delusions. They may 
also think perceptions such as “hearing voices” or “see 
ing visions,” called ha/lucinations, are real. 

A treatment called psychoanalysis is often used to 
help neurotics and psychotics understand and resolve 
their conflicts and anxieties. During psychoanalysis, the 
patient talks to the therapist, who is called an ana/yst. In 
one technique, called free association, the patient talks 
to the analyst about whatever thoughts, images, or feel- 
ings come to mind. 

j Existential theories of abnormal behaviour stress the 
importance of current experiences and the person's 
view of himself or herself. Existential therapists try to 
help patients gain insight into their feelings, accept re- 
sponsibility for their lives, and fulfil their potential 

l Behavioural theories emphasize the effects of learn- 
ing on behaviour. Behaviourists use a learning process 
called conditioning to change abnormal behaviour. In 
this process, behaviourists treat disturbed people by 
teaching them acceptable behaviour patterns and rein- 
forcing desired behaviour by rewards 


History. Since ancient times, people have attempted 
to understand and treat mental disorders. Many early 
societies believed that demons caused abnormal behav- 
iour. Later, people came to regard the mentally ill as 
dangerous people with insufficient self-control to be 
normal. Disturbed individuals were imprisoned or sent 
to dismal institutions called asy/ums. 

During the late 1700s, the idea that abnormal behav- 
iour resulted from serious personal problems began to 
be investigated. People started treating the mentally ill 
more humanely. 

During the 18005, people believed in possible physi- 
cal reasons for different kinds of mental disorders. A 
German psychiatrist named Emil Kraepelin became fa- 
mous for his Lehrbuch der Psychiatre (A Textbook of 
Psychiatry, 1883). This classified various illnesses accord- 
ing to their specific types of abnormal behaviours. 

In the late 18005 and early 1900's, Sigmund Freud, an 
Austrian doctor, developed theories about the effects of 
unconscious drives on behaviour. Freud and his follow- 
ers laid the foundations for both the intrapsychic school 
of psychopathology and psychoanalysis. The Freudians 
became especially known for their use of free associa- 
tion to interpret dreams, analyse memories, and make 
people aware of their unconscious conflicts. 

Later in the 1900's, researchers proposed several 
other theories and treatments of abnormal psychology. 
These proposals centred on the relationship of psycho- 
logical, physical, and social conditions in the individual 
and society. 

See also Mental illness and its list of Re/ated articles. 
Abolition movement was activity that took place in 
the 1700s and 18005 to end slavery. Most abolitionist ac- 
tivity occurred in Britain and the United States, but anti- 
slavery movements operated in other countries as well. 

In Great Britain, abolitionists worked to end the in- 
ternational slave trade and to free slaves in the British 
colonies. In Britain itself, few slaves were used, but 
slaves were employed throughout Britain's colonies. 

The antislave-trade movement in Britain began with 
radicals, like John Wilkes in the 1760s and 1770's, who 
promoted the cause of freedom for the slaves. Religious 
groups such as the Methodists, and in particular the 
Quakers, also played a large part in setting up the cam- 
Paign in Britain. In 1787, they established a committee to 
abolish the slave trade. 

Many petitions against slavery were circulated, and 
thousands of signatures were collected from all over 
Britain. These petitions were sent to Parliament as a pro- 
test against slavery. The main spokesman for the move- 
ment in Parliament was William Wilberforce. 

By the early 17905, the antislave campaign had be- 
come a major political issue in Britain, and in 1807 a law 
was passed abolishing the slave trade in Britain. But the 
slave trade continued in British colonies, and by the 
mid-1820 the abolitionist campaign against slavery was 
revived in Britain, At this time there were three major 
slave revolts in British colonies in the West Indies: Bar- 
bados in 1816, Demerara in 1823, and Jamaica in 1831. 

The antislavery movement in Britain grew very pow- 
erful throughout the 1820s and in 1838, following the 
Parliamentary Bill of 1833, three-quarters of a million 
slaves in the British colonies were finally set free. 

In the United States, antislavery activity began in co- 
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lonial days. During the 16805, Quakers in Pennsylvania 
condemned slavery on moral grounds. In the late 1700's, 
several leaders of the American revolutionary move- 
ment, including Thomas Jefferson and Patrick Henry, 
spoke out against slavery. The American Colonization 
Society, founded in 1817, led antislavery protests during 
the early 1800s. It tried to send freed slaves to Liberia, a 
country on the west coast of Africa founded in 1822. 

New, aggressive opponents of slavery began to 
spring up in the North during the 18305. Their leaders 
included William Lloyd Garrison, Lucretia Mott, Lewis 
Tappan, and Theodore Dwight Weld. In 1831, Garrison 
launched his newspaper, 7he Liberator, in which he de- 
manded immediate freedom for slaves. The American 
Anti-slavery Society, founded in 1833, supported his cru- 
sade. During the 1830's and 18405, the abolitionists were 
joined by many free blacks, including such former 
slaves as Frederick Douglass, Henry Highland Garnet, 
Harriet Tubman, and Sojourner Truth. 

The movement entered a new phase in 1840, when 
some of its leaders entered politics and founded the 
Liberty Party. James G. Birney, a former slaveholder born 
in Kentucky, ran as the party's candidate for president in 
1840 and 1844. In 1848, abolitionists became an impor- 
tant element in the Free Soil Party. 

Both in and out of the political arena, abolitionists re- 
mained active in their cause. Their homes often became 
stations on the underground railroad, which helped 
slaves fleeing to the free states or to Canada. 

After the Civil War began in 1861, abolitionists rallied 
to the Union cause. President Abraham Lincoln issued 
the Emancipation Proclamation on Jan. 1, 1863, declaring 
the slaves free in many parts of the South. In 1865, the 
13th Amendment to the United States Constitution abol- 
ished slavery throughout the country. 

Related articles in Wor/d Book include: 

Adams, John Quincy Quakers 

Banneker, Benjamin Slavery 

Brown, John Stowe, Harriet Beecher 
Douglass, Frederick Truth, Sojourner 

Lowell, James Russell Tubman, Harriet 

Martineau, Harriet Whittier, John Greenleaf 
Methodists Wilberforce, William 
Abominable Snowman, also called Yeti, is a crea- 
ture said to live on Mount Everest and other mountains 
of the Himalaya range of Asia. Reports of such a creature 
have also come from remote parts of China, Siberia, and 
other parts of Asia. According to legend, the Abomina- 
ble Snowman is a hairy beast with a large, apelike body 
and a face that resembles that of a human being. It has 
long arms that reach to its knees, and it walks erect on 
its thick legs. Legend says that the Abominable Snow- 
man sometimes comes down from the mountains to at- 
tack villagers. The name Abominable Snowman may 
have come from а newspaperman's translation of metoh 
kangmi, a Tibetan name for the creature. The name Yeti 
was given to it by the Sherpa people of Nepal. The word 
probably meant a//-devouring creature, and it may refer 
to a mountain demon rather than a real creature. 

There is no direct evidence that the Yeti exists. Local 
tribes and Western travellers have reported seeing it, 
but their stories cannot be verified. 

See also Mount Everest; Bigfoot. 

Aborigines. See Australian Aborigines; Tasmanian 
Aborigines. 
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Abortion is the ending of a pregnancy before birth. An 
abortion results in the death of the embryo or fetus and 
may be either spontaneous or induced. In a spontane- 
ous abortion, also called a miscarriage, the fetus passes 
from the woman's body. Many spontaneous abortions 
result from natural causes. In an induced abortion, the 
fetus is removed by artificial—usually medical—means. 
For information on spontaneous abortion, see Miscar- 
riage. 

For years, abortion has been an extremely controver- 
sial subject. One important aspect of the controversy is 
whether a woman should be permitted by law to have 
an abortion and, if so, under what circumstances. An- 
other is whether, and to what extent, laws should pro- 
tect the unborn. People who wish to legally limit or for- 
bid abortions describe themselves as “pro-life.” Those 
who believe that a woman should have the right to have 
an abortion may refer to themselves as “pro-choice.” 

Arguments against abortion are based on the be- 
lief that an abortion is the unjustified killing of an un- 
born child. Most people who oppose abortion believe 
that human life begins when a sperm fertilizes an egg. 
Another argument against abortion is that laws allowing 
it on demand will increase irresponsible pregnancies 
and lead to disrespect for human life, The Roman Catho- 
lic Church is a chief opponent of abortion. Conservative 
branches of other religions also oppose abortion. 

Arguments for abortion. Many people approve of 
abortion under certain circumstances. Some approve of 
abortion if a woman's life or health is endangered by her 
pregnancy. Others recommend abortion when there is 
danger that the child will be born with a serious mental 
or physical defect. They also approve of abortion when 
pregnancy has resulted from rape or incest. 

Many people who think that a woman should have 
the right to choose to have an abortion distinguish be- 
tween human life and personhood. They argue that per- 
sonhood implies both the capacity for self-conscious 
thought and acceptance as a member of a social com- 
munity. These people believe a fetus is not a person and 
is thus not entitled to rights normally given to a person. 
Such pro-choice supporters agree with the view that 
birth represents the beginning of personhood. 

Another pro-choice argument is that legalizing abor- 
tions has eliminated many illegal abortions performed 
by unskilled practitioners under unsanitary conditions. 
These abortions often caused deaths and permanent re- 
productive injuries. Abortion on demand also prevents 
many unwanted births and may thus be a factor in low- 
ering infant and child abuse, neglect, and death rates, 
Also, some argue that women should not have to bear 
unwanted children in a world of growing population 
and diminishing natural resources. 

Abortion history. Abortion has been widely known, 
practised, and debated since ancient times. The ancient 
Hebrews had laws against abortion, but they permitted 
it in cases where the mother's life was at risk, 

The early Christian church generally opposed abor- 
tion. For hundreds of years, however, a debate raged in 
the church on whether abortion might be justifiable be- 
fore animation. Christian theologians defined animation 
as the point at which a fetus received a soul, According 
to church teachings, animation occurred between 40to 
80 days after conception. From about the 1300's to the 


18005, abortion before animation became a generally 
accepted practice in Europe, if the pregnancy endan- 
gered the life of the mother. If an abortion was per- 
formed before animation for a less serious reason, many. 
theologians considered it wrong but not homicide. 

In 1869, Pope Pius IX condemned abortion from the 
moment of conception, but some Catholic theologians 
continued to teach that abortions performed to save the 
mother were morally acceptable. In 1895, the Roman 
Catholic Church proclaimed that abortion is never justi- 
fiable. Today, the Catholic church condemns all forms of 
direct abortion—that is, the intentional termination of 
pregnancy. Current Catholic teaching permits indirect © 
abortion, in which the fetus is lost as a side effect of 
medical treatment to save the mother's life. 

Abortion laws vary from country to country. In Rus- 
sia, where abortion has been legal since 1920, it is al- 
lowed up to about the fourth month of pregnancy, 
purely on request, and is commonly used as a method 
of birth control. Japan also follows this system. In other 
places, such as the Scandinavian countries or the United 
Kingdom (where abortion has been allowed since 1967) 
there must be medical reasons. In the United Kingdom it 
must be shown that continuing the pregnancy would 
endanger the physical or mental health of the pregnant 
woman or her existing children. This law can be widely 
interpreted, so that doctors will recommend abortions 
where, on balance, a woman would be better off having ` 
an abortion rather than a baby. The limit for carrying out 
an abortion is up to the 28th week of pregnancy. 

In Australia the laws vary from state to state. On the 
whole, the law is similar to that in the United Kingdom. 
But the Northern Territory restricts abortion to the first 
14 weeks of pregnancy. In India abortion is legal, al- 
though there is some opposition from organizations 
representing the Christian minority. The government 
has incorporated abortion into its family planning pro- 
gramme, as part of its efforts to reduce the size of the 
population. Likewise in China and Singapore, abortion i$ 
available on request. 

In some countries, such as the Philippines, Indonesia, 
and Bangladesh, abortion is only allowed when preg- 
nancy threatens the mother's life. South Africa, New Zea- 
land and Hong Kong allow abortion when the fetus is 
severely damaged. In the Republic of Ireland, the opera- 
tion may only be performed when either the mother's oF 
baby’s life is in danger. Both have an equal right to life. 
In 1992, the Irish Supreme court reached a decision al- 
lowing a rape victim to travel abroad for an abortion. А 
referendum in 1992 rejected a government amendment 
permitting abortion in the Republic. Some pro- 
abortionists argue that the legal time limit should be re- 
duced. Medical advances mean it is now possible to 
keep alive babies born as early as 23 or 24 weeks. Con 
sequently many authorities believe the limit should be 
set earlier, perhaps at 22 weeks. Another reason to re- 
strict abortion has become evident in Russia and some 
other Eastern European countries where the birth rate 
has fallen because of the availability of abortion on de- 
mand. As a result, the governments of some of these 
countries have made it more difficult to obtain an abor- 

ion. 

Wherever abortion is allowed it must be carried out 
under strict medical supervision. In some countries, In- 


cluding the United Kingdom, two doctors must agree on 
the need for an abortion before it can be performed. 

Abortion methods. A doctor may perform an abor- 
tion in several ways. During the first trimester (three 
months! of pregnancy, the most common method is suc- 
tion curettage, or vacuum aspiration. This method in- 
volves removing the fetus by suction with a vacuum as- 
pirator, followed by probing or scraping the uterus with 
surgical instruments called curettes. 

Abortion can also be caused during the first trimester 
by a drug called mifepristone or RU-486. The drug is ad- 
ministered as a pill. It first became commercially avail- 
able in 1988 and has been used in several countries, in- 
cluding France and the United Kingdom. It works by 
blocking the action of progesterone, a chemical that is 
produced by the mother's body and prepares the lining 
of the uterus to receive and nourish the embryo. 

During the second trimester of pregnancy, many doc- 
tors use a method called dilation and evacuation, or 
simply D and E. In this method, the fetus is dismem- 
bered in the uterus and then removed. Another method 
involves injecting a salt solution into the amniotic fluid 
that surrounds the fetus. The solution kills the fetus and 
causes it to pass from the woman's body. A second- 
trimester abortion also may be performed by injecting 
prostaglandin drugs into the amniotic fluid. The drugs 
cause muscle contractions that expel the fetus. 
Abraham was the founder of Judaism and the ances- 
tor of both the Arabs and the Jews. The Arabs trace their 
ancestry to Abraham's oldest son, Ishmael. The Jews 
consider Abraham their ancestor through another son, 
Isaac. Abraham, Isaac, and Isaac's son Jacob are called 
the patriarchs (founding fathers) of the Jews. 

Scholars believe Abraham lived about 2000 B.C. The 
story of his life is told in the first book of the Bible. Abra- 
ham was first called Abram. He was born in the city of 
Ur, in Mesopotamia (now mostly Iraq). The people of Ur, 
like most people then, worshipped many gods. How- 
ever, Abram believed in one God. Abram left Ur and 
travelled west with his wife, Sarah; his nephew Lot; and 
other members of his household. At God's command, he 
went to a land called Canaan (later called Palestine). 

Abram settled in Canaan, where God made a cove- 
nant (special agreement) with him. The covenant prom- 
ised that Abram would have many descendants and Ca- 
naan would be their "everlasting possession" if they 
remained faithful to God (Gen. 17: 4-8). As a symbol of 
His pledge, God changed Abram's name to Abraham, 
Which means father of many nations. God commanded 
Abraham and all males in his family to be circumcised 
as a symbol of this covenant (see Circumcision). 

God repeatedly promised Abraham many children, 
but he and Sarah remained childless. Following a cus- 
tom of the time, Sarah gave her maid Hagar to Abraham 
to bear him a child. Hagar bore Abraham a son, Ishmael. 
_ When Abraham and Sarah were very old, God prom- 
ised them a son within a year. God also told Abraham 
that He intended to destroy the cities of Sodom and Go- 
Morrah because nearly all the people were wicked. 
Abraham pleaded with God to spare the cities for the 
sake of the righteous but could not persuade Him to do 
50. But God saved Lot, who lived in Sodom. The next 
year, Abraham and Sarah had a son, Isaac. Д 

God later gave Abraham his greatest test of faith and 
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obedience. He commanded Abraham to sacrifice Isaac. 
Abraham took his son to a mountaintop, laid һїт оп an 
altar, and prepared to kill him. At the last minute, how- 
ever, God intervened, stopped the killing, and provided 
a ram for the sacrifice. 

Abraham is a very important figure for Muslims, and 
is often mentioned in the Quran. Muslims believe that it 
was Ishmael, not Isaac, whom Abraham was prepared to 
sacrifice, and that Abraham and Ishmael established the 
Kaaba on the site of Mecca as a centre of worship. 

The Bible says Abraham died at an advanced age. Ac- 
cording to tradition, he was buried in the Cave of Mach- 
pelah in Hebron, to the west of the Jordan river. 

See also Isaac; Ishmael; Jews (Early days; picture: 
Abraham); Judaism (The covenant with God); Old testa- 
ment Lot. 

Abraham, William (1842-1922), was a Welsh politi- 
cian and trade union leader. Born at Cwmavon, in 
Gwent, he started work as a miner at the age of nine. He 
became an agent for the miners in 1871 and worked for 
many years to develop the miners' trade unions. He was 
elected to Parliament in 1885 as a radical in the Liberal 
Party. After the miners’ national organization affiliated to 
the Labour Party in 1909, Abraham joined the Labour 
Party. He remained an MP until 1920. Abraham was fa- 
mous as an orator and took part in Welsh eisteddfods. 
He became well known in Wales by his eisteddfodic 
name, Mabon. See also Eisteddfods. 

Abrahams, Harold Maurice (1899-1978), held the 
English native long-jump record for 32 years with his 
jump of 7:378 metres, made in 1924. A month later, he 
won the Olympic 100 metres title in Paris, in a record- 
equalling 106 seconds. Abrahams was born at Bedford 
and educated at Cambridge University. In 1924, he 
began a distinguished career as a broadcaster, journal- 
ist, statistician, and, later, administrator of athletics. 
Abrasive is a substance used to grind, smoothen, 
sharpen, and polish various materials. Common abra- 
sives include alumina, diamonds, emery, garnet, pum- 
ice, sand, and silicon carbide. These abrasives are 
widely used to grind and polish glass, machine parts, 
plastics, tools, and many other products. 

Related articles in World Book include: 


Alumina Corundum Garnet Pumice 
Borazon Diamond Grinding and Quartz 
Carborundum Emery polishing Whetstone 
Absalom. See David. 


Abscess is a collection of pus within an infected part 
of the body. Pus contains bacteria, blood plasma, and 
debris from dead cells. It also contains white blood 
cells, which the body uses to combat infection. An ab- 
scess often appears as a red and swollen lump, which 
may open and drain. Abscesses may occur in any tissue 
that becomes infected by bacteria. 

When abscesses form, blood vessels dilate (expand) 
and fluid from the blood collects in the injured tissue. 
Serum and white blood cells help destroy the invading 
bacteria and their poisons. Abscesses swell because the 
blood vessels expand and the amount of blood in the in- 
fected area increases. An abscess is painful because the 
pus presses on the nerve endings. 

Small superficial abscesses, such as pimples, need 
no special treatment. Boils, carbuncles, or internal ab- 
scesses are treated with antibiotics, such as penicillin, 
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and surgical incision if necessary (see Antibiotic). An ab- 
scess at the root of a tooth should be treated by a den- 
tist. No abscess, regardless of size, should be squeezed, 
because bacteria can enter the bloodstream and pro- 
duce infection elsewhere. 

See also Boil; Carbuncle; Pus; Teeth (Diseases and 
defects of the teeth). 

Absolute zero is the theoretical temperature at which 
the atoms and molecules of a substance have the least 
possible energy. This temperature, which scientists be- 
lieve is the lowest attainable, equals —273.15° C. This 
value is based partly on observations of the relationship 
between the temperature and pressure of a gas. When 
the temperature of a gas confined in a fixed volume is 
lowered, its pressure decreases in direct proportion—as 
though it would become zero at —273.15° C. 

A temperature scale that has absolute zero for its zero 
point is called an abso/ute temperature scale. One such 
scale is the Kelvin scale, the international standard for 
scientific temperature measurement. On the Kelvin 
scale, absolute zero equals zero kelvin (0 K). The word 
degree and the degree symbol (° are not used with Kel- 
vin temperature readings. 

The Kelvin scale is related to the Celsius scale. A Kel- 
vin temperature can be obtained by adding 273.15’ to a 
corresponding Celsius temperature. For example, 20° C 
equals 293.15 K. 

Physicists theorize that it is impossible to attain a tem- 
perature of precisely absolute zero. The lowest tempera- 
ture recorded so far, about 0.00001 K, was reached by 
cooling certain metal alloys. The nuclei of these alloys 
were magnetized at extremely low temperatures in a 
magnetic field. When the magnetic field was removed, 
the nuclei became demagnetized and their temperature 
dropped to near absolute zero. 

See also Gas; Temperature. 

Absolutism is a form of government in which one or 
more persons rule with power unlimited by law. It in- 
cludes dictatorships and absolute monarchies. Most dic- 
tatorships are run by a ruler or rulers who seized power 
by force. In some dictatorships, the government is satis- 
fied to keep the people from revolting while the rulers 
obtain advantages for themselves. Other dictatorships 
try to maintain almost complete control over people so 
as to make great changes in society. Adolf Hitler of Ger- 
many and Joseph Stalin of the Soviet Union headed such 
absolutist governments. 

The power of most absolute monarchs is inherited 
and is supposed to derive from God's will. The monarch 
may do what he or she wishes. In practice, however, 
judges, governors, and other officials carry out govern- 
ment functions according to laws, customs, or simply 
their own judgment. Absolute monarchs ruled ancient 
China, Egypt, and Rome. Absolute rulers called czars 
governed Russia until the early 1900s. 


Related articles in World Book include: 
Authoritarianism 


Monarchy 
Despotism Nazism 
Dictatorship Totalitarianism 
Divine right of kings Tyranny 
Fascism 


Absorption and adsorption are processes by 
which substances take in matter or energy, or both. In 
absorption, the matter or energy taken in is distributed 


throughout the absorbing material. Adsorption is the 
gathering of matter only. The matter collects on the sur- 
face of the adsorbing material. It does not enter the inte- 
rior. 

Absorption. There are many familiar examples of ab- 
sorption. Heavy curtains absorb sound energy. The 
sound waves make the fibres in the curtains vibrate and 
rub together. Friction turns the sound energy into heat 
so the sound cannot be reflected as an echo (see Insula- 
tion [Insulation against sound). Coloured objects and fil- 
ters selectively absorb light energy. White light is com- 
posed of all colours of light. When white light strikes a 
coloured substance, some colours of light energy are 
absorbed. The absorbed light energy excites electrons 
in the atoms of the coloured substance— that is, it raises 
them to higher energy levels. The substance will trans- 
mit or reflect the colours of light that have not been ab- 
sorbed. Dry earth absorbs water by a process called 
capillarity (see Capillarity). The water in a lake absorbs 
oxygen by dissolving it. 

Adsorption. Usually only solid material can act as an 
adsorbent. The adsorbed matter can be the molecules 
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ofa liquid or a gas, or tiny particles of a solid. Adsorp- 
tion is often highly selective, making it useful for sepa- 
rating or purifying liquids and gases. A charcoal filter 
adsorbs molecules on the surface of each charcoal par- 
ticle. Silica gel adsorbs water molecules from moist air 
and holds them on the surface of each grain. Adsorption 
releases heat called heat of adsorption. 

The interaction of adsorbed molecules with the ad- 
sorbing surface may be weak or strong. Molecules are 
weakly held when physical attraction holds them to the 
adsorbing surface (see Molecule). This process is called 
physiosorption. When adsorbed molecules are united 
chemically with the surface, they are strongly held. This 
process is called chemisorption. In chemisorption, the 
adsorbed molecules form a single layer. In physiosorp- 
tion, they may form several layers. 

See also Plant (Water movement). 

Abstract art is a style of art of the 1900's that discards 
identifiable subject matter. Abstract art is sometimes 
called nonobjective art or nonfigurative art. 

Abstract art broke with a long tradition in Western 
culture that considered art a kind of refined illustration. 
Works of art were admired because of the importance 
given to the story or theme they represented. This view 
began to change early in the 1900s. At that time, artists 


allowed the means of imagemaking—brushstrokes, col- 
our, and shapes—to overshadow or distort the subject 
matter. Artists discovered that the formal characteristics 
of painting were interesting in their own right. 

The first abstract art was produced by painters identi- 
fied with such movements as Fauvism, expressionism, 
cubism, and futurism. Their paintings were called "ab- 
stract,” though subject matter could still be recognized 
in their work. After about 1910, some artists eliminated 
all subject matter in favour of pure forms. Two distinct 
and opposite theoretical defences of totally abstract art 
emerged. The spiritualists worked from the belief that 
the elements of art could stir the soul and spirit directly. 
For these artists, references to the material world hin- 
dered their ability to convey emotional messages di- 
rectly and powerfully. Leading artists of this conviction 
were Wassily Kandinsky and Kazimir Malevich of Russia 
and Piet Mondrian of the Netherlands. 

The other major theory of abstract art was grounded 
on materialism. It appeared first in the work of the con- 
structivist artists in Russia about 1915. Their art essen- 
tially dealt with textures, shapes, colours, and patterns. 
Their paintings rejected storytelling, poetry, or emo- 
tional experiences. To portray objectively the new age 
and its scientific basis, artists stressed geometric forms; 
flat, unmodulated colours; and an impersonal approach 
to their art. Leading constructivist artists included El Lis- 
sitsky and Alexander Rodchenko. 

The term abstract art was originally confusing be- 
cause it could mean art with altered but still recogniz- 
able content, or totally nonfigurative or nonobjective art. 
However, by the end of World War 11 in 1945, the term 
was used primarily as a synonym for art completely 
without recognizable subject matter. Total abstraction 
was given wide publicity through the work of the ab- 
Stract expressionist, or New York School, artists such as 
Jackson Pollock, Willem de Kooning, Arshile Gorky, 
Franz Kline, and Robert Motherwell. 

Related articles in World Book include: 


Cubism Futurism Mondrian, Piet 
Expressionism Kandinsky, Wassily Painting 
Fauves Miró, Joan Stella, Frank 


Abstract expressionism. See Painting (Abstract ex- 
pressionism). 

Abu-Abdullah. See Boabdil. 

Abu Bakar (1833-1895) ruled the state of Johor in Ma- 
laya from 1862 to 1895. Historians regard him as the 
founder of modern Johor. Abu Bakar was born in Johor 
and succeeded his father, Temenggong Ibrahim, when 
he died in 1862. In 1868, he acquired the title maharaja. 
In 1885, he became known as the sultan of Johor. 

Abu Bakar was an able and energetic ruler, trained in 
business and government affairs. He developed Johor 
into an important state producing pepper and gambier, 
a tropical Asian shrub, the leaves of which were used 
for tanning and dyeing cloth in the 1800s. Abu Bakar en- 
couraged Chinese planters to cultivate these crops ona 
commercial basis by leasing land to them. He modern- 
ized the state administrative system. He also established 
Customs stations in various parts of Johor to collect du- 
ties on agricultural products. He set up Johor land laws 
and the Johor territorial army. In 1895, Abu Bakar intro- 
duced a constitution for Johor. 

Abu Bakr, See Muslims (The first caliphs). 
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Abu Dhabi (pop. 242,975), also called Abu Zaby, is the 
capital of the United Arab Emirates, a confederation of 
seven Arab states. Abu Dhabi is also the capital of the 
emirate of Abu Dhabi, which is one of the seven states. 
Founded in 1761 as a pearl-fishing port, the city lies on 
an island in the southeastern Persian Gulf. It is linked to 
the mainland of the emirate by a bridge (see United 
Arab Emirates тар). The city has developed rapidly 
since oil was discovered on the land and in offshore 
fields in the early 1960's. A national development pro- 
gramme has helped it improve its harbour and con- 
struct buildings, roads, and a major international airport. 
Abu Simbel, Temples of, are two ancient Egyptian 
temples that were carved in a rocky mountainside be- 
side the Nile River in southern Egypt. For location, see 
Egypt, Ancient (map). 

The pharaoh Ramses I! built the temples in the 1200s 
B.C. The Great Temple extended 61 metres into the 
mountainside. Four seated figures of Ramses 11, 20 me- 
tres high, guarded the entrance. Four figures of Ramses 
Il and two of his wife Queen Nefertari stood at the en- 
trance to the other temple. The temples original loca- 
tion is now covered by Lake Nasser, which was formed 
by the Aswan High Dam. In the mid-1960's, the temples 
were cut into huge blocks and moved to higher ground. 

See also Egypt (physical map); Ramses Il. 

Abu Zaby. See Abu Dhabi. 

Abuja is the capital of Nigeria. For location, see Nige- 
ria (political map). In the mid-1970s, the Nigerian gov- 
ernment decided to move the country's capital from 
Lagos to Abuja because Abuja is more centrally located. 
In addition, Lagos was crowded and lacked room for ex- 
pansion. In 1977, the government created the Federal 
Capital Territory, which includes the city of Abuja and 
territory surrounding it. Construction of the new capital 
began in 1980. In December 1991, Abuja became Nige- 
ria's official capital. However, construction work contin- 
ued, and national government activities carried on in 
both Abuja and Lagos. 

Abul Fazl (1515-1602) was an Indian scholar. He was a 
close companion and biographer of the Mughal em- 
peror, Akbar (see Akbar). Abul Faz! was born in Agra, in 
what is now the Indian state of Uttar Pradesh. Abul Fazl's 
biography, Akbarnama (Life of Akbar), was published in 
1601. It provides a detailed, sympathetic portrait of the 
life and times of Akbar. Abul Fazl was a skilled literary 
stylist in Persian. He is said to have encouraged Akbar's 
interest in religious matters. Akbar's son, Prince Salim, 
was in revolt against his father. Prince Salim eventually 
had Abul Fazl ambushed and killed. 

Abul Qasim Mansur. See Firdausi. 

Abyssinia. See Ethiopia. 

AC. See Electric current. _ 

Acacia is the name of a large group of plants related to 
peas and beans. They are sometimes called mimosas. 
Acacias thrive in most warm countries. In hot, dry 
places, they seldom grow larger than shrubs. They may 
become large trees in regions with abundant water. The 
plant grows quickly, but does not live long. Blossoms of 
the wattle, an acacia, are an emblem for Australia, and 
are used as the background for the coat of arms (see 
Australia [picture]). 

Many acacias have bright yellow flowers with a sweet 
odour. Others have white flowers. The tiny flowers clus- 


18 Academy 


The cat's-claw acacia grows in the Southwestern United 
States. The plant has yellow flowers. Its seeds grow in pods. 


ter together in some plants to form fluffy balls. Some 
acacias have fernlike leaves. Others have wide, flat leaf 
stems that look like leaves and do the same work. Some 
acacias grow sharp thorns. They are called cats-c/aw in 
the Southwestern United States. A Mexican tree called 
bullhorn acacia has thorns in pairs like the horns of cat- 
tle. About 450 kinds of acacias grow in warm regions 
worldwide. 

The acacia has heavy, strong wood. The flowers fur- 
nish an ingredient for perfume. The bark of some trees 
found in Australia produces tannin, used in making 
leather. Others, in Africa, provide a useful gum called 
gum arabic. Acacia trees in India and Southeast Asia 
yield catechu, a substance used in dyeing cloth. 

Scientific classification. Acacias are in the pea family, 
Leguminosae (Fabaceae). The cat’s-claw acacia is genus Acacia, 
species A. greggii. 

See also Catechu; Gum arabic; Locust; Mimosa. 
Academy is the general name for a group of people or 
an organization that promotes art, literature, science, or 
some other field of knowledge. Some schools are also 
called academies. 

Related articles in World Book include: 

Education Royal Academy of Art 
French Academy 


Academy Award. See Film industry (table: Academy 
Award winners). 

Academy of Motion Picture Arts and Sciences 
is an honorary nonprofit organization. It was founded in 
1927 in Hollywood, U.S.A. Its 4,700 members represent 
leaders in every phase of film-making. Its purposes are 
to advance the arts and sciences of motion pictures; to 
foster cooperation in the industry for cultural, educa- 
tional, and technological progress; and to recognize 
outstanding film achievements through annual awards, 
See also Film industry (table), 

Acadia was a region in eastern Canada that became 
the site of the first European colony in Canada. French 
colonists settled there in 1604. Acadia included what are 
now the provinces of Nova Scotia, New Brunswick, and 
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Prince Edward Island. Also in Acadia were parts of what 
are now the province of Quebec and the state of Maine 
in the U.S.A. Acadia is best known as the setting for the 
romantic poem Evangeline by Henry Wadsworth Long- 
fellow, an American poet of the 18005. 

The French explorer Sieur de Monts founded the 
original settlement in Acadia. Acadia remained a French 
settlement until the early 1700's, when it became in- 
volved in the struggle for control of North America be- 
tween France and England. During Queen Anne's War 
(1702-1713), Port Royal, the seat of the Acadian govern- 
ment, surrendered to the British. The Treaty of Utrecht, 
which ended the war, gave Acadia to Great Britain. A 
dispute arose, however, when France only ceded (ѕиг- 
rendered) what is now Nova Scotia. The other parts of 
Acadia tried to remain neutral in the dispute. 

In 1755, during the French and Indian War, British of- 
ficials tried to force the Acadians to take an oath of alle- 
giance to the British king. But the Acadians refused to 
do so, and about 10,000 men, women, and children 
were forced to move to colonies farther south. After suf- 
fering much hardship, most of these people in time re- 
turned to Acadia and settled in southeastern New 
Brunswick. Over 350,000 of their descendants still live 
there. About 4,000 Acadians went to Louisiana, a former 
French colony in what is now the United States. De- 
scendants of these Acadians are known as Cajuns. Many 
of them still speak a French 
dialect. 

See also Cajuns; Evan- 
geline; Monts, Sieur de; 
Nova Scotia. 

Acanthus is a group of 
shrubs or herbs that grow 
in Asia, Africa, and south- 
ern Europe. Some acanthus 
plants resemble thistles. 
They spread from the roots 
and sometimes become 
pests. The flowers vary in 
colour from white to pur- 
ple, and grow on rigid 
spikes. The large leaves 
have narrow, sharp lobes. 


Acanthus plants prefer rich soil and some shade, and 
can live with little water. Some acanthus plants are 
grown in gardens for their unusual flowers. 

In architecture, acanthus refers to a leafy decoration. 
that was popular in Greek and Roman times. The design 
at the top of the Corinthian column is an example of this 
kind of decoration. See Column. 

Scientific classification. Acanthus plants belong to the 
acanthus family, Acanthaceae. They make up the genus Acan- 
thus. 

Acapulco (pop. 515,374), officially known as Acapulco 
de Juárez, is a Mexican port and resort city. Its beautiful 
scenery and warm, sunny climate make it one of the 
world's most popular holiday spots. Acapulco lies on 
forested hills along a deep, natural harbour on Mexico's 
Pacific coast. The city is about 300 kilometres southwest 
of Mexico City (see Mexico [political mapl). 

Acapulco has many activities for holidaymakers, in- 
cluding sunbathing, swimming, sailing, deep-sea fish- 
ing, and water-skiing. People also enjoy the city's fine 
restaurants and night clubs. Visitors are thrilled by the 
divers at the nearby La Quebrada cliffs. These daring 
divers plunge more than 37 metres from a platform into 
the water of a rocky cove. The cove is too shallow ex- 
cept when large waves surge in, and so the divers must 
time their fall to hit one of the waves. 

Tourism is Acapulco's leading industry. More than 
250 hotels and motels are near the city's 20 beaches. 
Acapulco is also a shipping centre for coffee, sugar, and 
other farm products. An airport serves the city, and a 
motorway connects Acapulco with Mexico City. 

A small Amerindian village stood near what is now 
Acapulco when Spanish explorers arrived there in the 
early 15005. The Spaniards founded Acapulco in 1550 as 
a seaport. It soon became a major port for Spanish ships 
carrying silks and spices from the Far East. In 1616, Fort 
San Diego was built to protect Acapulco from pirates. 
The fort was rebuilt in the 17805 after an earthquake and 
still stands in the centre of the city. 

Acceleration. See Motion (Acceleration; Falling bod- 
ies, Law of; Velocity (Accelerated velocity). 
Accelerator. See Car (How a car works: diagrams). 
Accelerator, Particle. See Particle accelerator. 
Accent, in language, is a stress placed on a syllable in 
à word. Accent also refers to the way in which people 
speak, and to ways of indicating that some letters 
should be pronounced in a certain way. 
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Some dictionaries indicate an accented syllable by 
the mark, ’, placed after the syllable. A secondary accent 
can be indicated by two marks, ”, or by one light accent 
mark. Accented syllables can also be shown by capital 
letters or italics. 

The tendency in English is to shift the accent toward 
the beginning of the word. The accent in the word re 
VOKE shifts toward the beginning in the form ir REV 
ocable, This tendency often causes a change in the lan- 
guage. The accent in the word BAL con y was once 
placed on the second syllable (ba/ CON y). 

Words spelled in the same way are sometimes ac- 
cented on different syllables. This usually means they 
have different meanings or different usages. Accent is 
important in sentences as well as in words. The accent 
of a sentence can change its meaning completely. "You 
walked down the avenue’ expresses four different 
meanings when the accent is put on you, walked, down, 
or avenue. 

When we say that someone has an accent, we gener- 
ally mean that the person has a way of speaking that is 
common to the country or region from where he or she 
comes. A person's accent shows itself in the way he or 
she stresses words, phrases, and sentences. It also 
shows itself in the way the person pronounces vowels 
and consonants. 

The marks placed over some letters in foreign lan- 
guages are also called accents. Examples are the acute 
and grave accents used in French, as in café or à. These 
accents indicate that vowels are to be pronounced or 
stressed in a certain way. 

See also Metre (in poetry); Music (Rhythm). 
Accentor is a bird that looks like a bunting with a thin 
bill. It lives in the temperate regions of Asia and Europe. 
Its closest relatives are the buntings. Its plumage is 
made up of browns and greys. The a/pine accentor is 
widespread. In the breeding season it lives high above 
the tree line. It makes a cup-shaped nest, hidden ina 
rock crevice. The hedge accentor, hedge sparrow, or 
dunnock lives in gardens and hedgerows. Accentors 
have a warbling song and eat insects, seeds, and ber- 
ries. 

Scientific classification. Accentors belong to the family 
Prunellidae. They comprise the genus Prunella. 

Accessory. See Accomplice. 
Accident. See Car (Driving safely); Disaster; First aid; 
Safety. 


Scenic Acapulco lies on 
Mexico's Pacific coast. The 
warm, sunny climate and 
beautiful beaches of this pop- 
ular resort city attract thou- 
sands of visitors yearly. 
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Acclimatization is the way in which an organism ad- 
justs to changes in its environment (surroundings). It 
generally refers to the ability of living things to adjust to 
changes in climate. Some people use the word adapta- 
tion to describe such changes (see Adaptation). Accli- 
matization usually occurs in a short time, within the or- 
ganism’s lifetime. 

Many plants, such as maple trees, irises, and toma- 
toes, can survive freezing temperatures if the tempera- 
ture gradually drops lower and lower each night over a 
period of days or weeks. The same drop might kill them 
if it occurred suddenly. This process is called hardening. 
Scientists believe several events cause hardening. Hard- 
ening may result from a decrease in the water content 
and an increase in the sugar content of the plant. This 
keeps the plant from freezing. 

Animals acclimatize in many ways. Sheep grow very 
thick wool in cold, damp climates. Most human beings 
become short of breath and tire easily when they move 
to higher altitudes. After the body adjusts to the new al- 
titude, the symptoms disappear. 

Accommodation, in physiology. See Eye (Focusing). 
Accomplice, in law, is a person who participates with 
someone else in a crime, whether by planning it, carry- 
ing out the criminal act itself, or as an aider or abettor. 
Such a person may be known as an accessory. In Aus- 
tralia, a distinction is made between an accessory be- 
fore the fact (someone who instigates a crime) and an 
accessory after the fact someone who helps a criminal 
evade justice]. 

The person who actually brings about the criminal 
act, whether or not he is actually there when the crime 
is committed, is known as the principal offender. Other 
people who encourage or assist in the crime are known 
as secondary parties. Under many legal systems they are 
liable to be tried and punished as principal offenders. 

See also Conspiracy. 

Accordion is a reed-type musical instrument worn on 
straps around the shoulders. The player stretches and 
compresses bellows. Each movement forces air past 
metal reeds, making them vibrate and produce sounds. 
The right hand plays keys arranged in the order of the 
scale, like piano keys, while the left hand presses but- 
tons that produce single tones and chords. Multi-shift 
accordions have as many as 22 shifts that open and shut 
the desired number of reeds. Cyrillys Damian invented 
an accordion in Vienna in 1829. But the principle had 
been known for centuries in China. 

See also Concertina. 

Accountancy is the Preparation and analysis of finan- 
cial records for a commercial company, government, or 
other organization. Accountancy, also called accounting, 
enables decision-makers to interpret financial informa- 
tion and use the results in planning for the future. For 
example, such data tell executives which products or de- 
partments are doing well and which poorly, 

Business people often call accounting the “language 
of business” because they use accounting data in com- 
municating about a firm’s activities, Information pro- 
vided by accountants helps managers and other execu- 
tives understand the results of business transactions and 
interpret the financial status of their organization, With 
this knowledge, managers can make informed decisions 
about such matters as production, marketing, and fi- 


nancing. Charities, churches, colleges, government 
agencies, and other nonprofit making organizations also 
use accounting to measure their financial performance. 

Accounting is sometimes confused with a related ac- 
tivity called bookkeeping. In general, a bookkeeper rec- 
ords daily financial transactions. An accountant sets up 
an organization's overall bookkeeping system. 


Financial reports 


Publicly owned companies are required by law to 
issue financial reports. These reports are used by inves- 
tors; officials of banks, government agencies, and trade 
unions; and others interested in a firm or its industry. 
Accountants prepare the reports, which provide sum- 
maries of a company’s financial condition. Most compa- 
nies issue quarterly reports. All firms use similar ac- 
counting procedures so that the reports can be 
compared. 

The most important financial reports include balance 
sheets, income statements, and statements of changes 
in financial position. A balance sheet shows a company's 
assets, liabilities, and net worth. An income statement is 
a report of a firm's revenue and expenses during a cer- 
tain period. The bottom line of an income statement 
shows whether the company had a net profit or a net 
loss for that period. A statement of changes in financial 
position tells the amount and sources of incoming funds 
and how funds were spent during a period. 
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The accordion is played by 
stretching and compressing 
the bellows while the fing 
press various keys and but- 
tons. 


Organizations that do not want a profit need many of 
the same kinds of financial reports. For example, schools 
must keep track of their assets and liabilities. A govern- 
ment agency may wish to compare the cost of a pro- 
gramme with the benefits. Possible donors to a charity 
may like to see how previous donations were used. 


Fields of accounting 


Accountants may be classified by the type of organi- 
zation for which they work. For example, business ac- 
countants are employed by all types of companies. A 
small firm may have one general accountant who han- 
dles ali financial records. But a large corporation may 
employ large numbers of accountants for the various 
duties involved. 

Organizations or individuals may hire professional ac- 
countants for occasional tasks or special accounting 
services. Professional examinations are held which enti- 
tle membership of various bodies. 

Most accountants specialize in a field of accounting. 
The major fields include budget accounting, cost ac- 
counting, management accounting, and tax accounting. 
Accountants who specialize in a field called auditing re- 
view the work of accountants in other fields. 

Budget accounting consists of drawing up a budget 
for the expected future activities of an organization dur- 
ing a certain period. Budget accountants base their 
work on the organization's most recent financial reports 
and on projections of future conditions and activities. 

Cost accounting deals with determining the ex- 
penses involved in producing and selling a product or 
service. Among these expenses are the wages paid to a 
company’s employees, the cost of the materials needed, 
and overheads. Overheads include all other costs, such 
as heat, light, power, and maintenance of machinery. 

Management accounting involves recommending 
ways to improve an organization's operating policies 
and increase its efficiency. For example, a management 
accountant may assist managers in deciding the best 
method of undertaking a major project, such as the pur- 
chase of a factory. Many accountants work for compa- 
nies that provide management consulting services. A 
business firm hires such accountants to study its system 
of management and recommend changes. 

Tax accounting consists of preparing tax returns for 
organizations or individuals and determining the taxes 
involved in proposed business transactions. Tax ac- 
countants suggest ways to save money on taxes. They 
must have a thorough knowledge of the tax laws that af- 
fect their clients or employers. Tax accountants also 
need to know the details of court rulings in a wide vari- 
ety of tax cases, 

Auditing involves the examination of the accounting 
records of an organization or an individual. Auditors 
evaluate the accuracy of these records and whether they 
have been prepared using generally accepted account- 
ing principles. Some organizations employ their own 
auditors, called internal auditors. Internal auditors make 
sure their organization follows the accounting proce- 
dures desired by management. They also seek ways to 
Increase efficiency and reduce waste. 

Accra (pop. 964,879; met. area pop. 1,420,065) is the 
Capital and largest city of Ghana. It lies on the northern 


Coast of the Gulf of Guinea (see Ghana тар), Acciaisa aide the acerola. The ripened fruit resembles a deep red c 
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transportation facilities include a railway and an interna- 
tional airport. The city's industries include the produc- 
tion of tile and brick and the processing of diamonds 
and timber. The University of Ghana is located in Legon, 
a residential area north of the city. 

Accra was established by the Ga people by the mid- 
16005. It was a centre of the African slave trade from the 
15005 to the mid-1800s. European nations competing 
for slaves built several forts in Accra. In 1923, a railway 
linking Accra and the interior added to the city's eco- 
nomic importance. 

Acculturation is the process by which cultural traits 
of one group change through the people's contact with 
the culture of another group. The term also is some- 
times used to describe the process by which individuals 
learn another culture. 

Acculturation may create confusion if people cannot 
decide whether to follow the rules of their original cul- 
ture or their newly learned culture. In many cultures, for 
example, young women live at home until they marry. 
But in other countries, many young women move away 
from home before marriage. The daughter of an immi- 
grant family in such a country might feel torn between 
one demand that she stay at home and another that she 
move out. 

Confusion may also occur if actions based on one cul- 
ture's patterns are interpreted—and misunderstood— 
from the viewpoint of another culture. For example, 
most Westerners stand apart from each other when they 
talk, while many Middle Easterners feel comfortable 
standing closer together. As a result, behaviour that 
Westerners interpret as polite may seem aloof to Mid- 
dle Easterners. And behaviour that Middle Easterners 
consider friendly may seem aggressive to Westerners. 

See also Culture (Contact with other cultures). 
Accusative case. See Case. 

Ace. See War aces; Card game. 
Acerola is the fruit of a bushy tree that grows 3 to 4.5 
metres tall. It is native to the West Indies and parts of 


Acerola is the nutritious fruit of a bushy tree that is all 
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Mexico, Central America, and northern South America. 
The tree has deep roots and grows well even in poor 
soil, if there is enough rain. The acerola is also called 
the Puerto Rican, West Indian, or Barbados cherry. 

The fruit are about the size of cherries. When ripe, ac- 
erolas have a deep red colour and soft flesh. Most of 
these fruit have a tart flavour, similar to that of a crab 
apple. 

The fruit are rich in vitamin C (ascorbic acid). The vita- 
min C content varies in different varieties and under dif- 
ferent environmental conditions. Green fruit contain 
more vitamin C than ripe fruit. The edible part of the ac- 
erola has about 1 to 4 per cent ascorbic acid. In other 
kinds of fruit, even 0.06 per cent ascorbic acid is high. 
The acerola ranks as the richest known natural source of 
vitamin C. Jelly and juices made from acerolas retain the 
fruit's high vitamin C content. 

The acerola was eaten by Indians long before Europe- 
ans travelled to the Western Hemisphere. During the 
late 1940s, commercial canners began to use the ac- 
erola in fruit juice mixes. Today, the fruit is an important 
crop in Puerto Rico. 

Scientific classification. Acerolas belong to the malpighia 


family, Malpighiaceae. They are species Malpighia emarginata. 


In the past, they were often classified as M. glabra or M. punci- 
folia. 


Acetate. See Fibre (Regenerated fibres); Textile (table: 
Manufactured fibres). 

Acetic acid is an important organic acid and industrial 
chemical. It gives vinegar its sour taste. Vinegar used in 
the home contains about 5 per cent of the acid. Pure 
acetic acid is called glacial acetic acid because it solidi- 
fies at 17 C, the temperature of a cool room. When di- 
luted with water, it is known simply as acetic acid. 

Georg Stahl, a German chemist, first isolated glacial 
acetic acid from vinegar in 1700. Commercially, the acid 
is usually produced by such chemical processes as the 
oxidation of acetaldehyde with air in the presence of 
catalysts. Acetaldehyde is itself formed from the oxida- 
tion of ethylene obtained from petroleum. 

One of the chief uses of acetic acid is as an intermedi- 
ate for making other chemicals. Manufacturers convert 
it into acetic anhydride and acetate esters. Acetic anhy- 
dride is used to make acetate fibres and cellulose ace- 
tate, a plastic. Ethyl acetate is an important ester used as 
a solvent for varnishes and in nail Polish remover. As a 
reagent, acetic acid is used to make synthetics, rubber, 
and aspirin and other pharmaceuticals, Itis also widely 
used as an acid and solvent, 

Acetic acid is a colourless liquid with a sharp, irritat- 
ing odour. It is a caustic substance, and concentrated 
forms of it can cause severe burns. Acetic acid mixes 


readily with water. The chemical formula of acetic acid 
is CH,COOH. 


See also Vinegar. 
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Acetone dissolves many substances, including gums, 
oils, resins, fats, and cellulose. Industry uses acetone in 
paints, varnish removers, and some polishes and lac- 
quers. Nail varnish and nail varnish removers also con- 
tain a large percentage of acetone. Because it can dis- 
solve cellulose, acetone plays an important part in the 
production of certain kinds of rayon materials. 

Without acetone, acetylene gas could not be safely 
used in industry. By itself, the compressed gas often ex- 
plodes. But it can be safely stored in containers filled 
with a porous material that has been soaked in acetone. 
The acetone dissolves acetylene under pressure, and re- 
leases it as needed when the container is opened. 

Acetone is a clear, colourless, flammable liquid with a 
fruity odour. It is the first member of the ketone series 
of organic compounds. Acetone mixes easily with water. 
Its chemical formula is CH,COCH,, and it boils at 56.2° C. 

See also Acetylene. 

Acetylene is a colourless, flammable gas used for 
welding and for preparing other chemical compounds. 
Its chemical formula is C,H,. Acetylene is poisonous if 
inhaled. It also forms explosive mixtures with air. Ed- 
mund Davy, an English chemist, first produced acety- 
lene in 1836. The gas was forgotten until 1860, when the 
French chemist Marcelin Berthelot discovered a way to 
synthesize the gas from carbon and hydrogen, using an 
electric arc. 

Acetylene mixed with oxygen produces a flame that 
reaches a temperature of about 3316’ C. This flame, 
called the oxyacetylene flame, is used to weld and cut 


How an acetylene torch works 


Welding torch 


In welding, a mixture of acetylene 
and oxygen from a welding torch 
fuses together the metal from a weld- 
ing rod and the metal pieces to be 
welded. 


In cutting, the metal is preheated by 
à flame produced by a mixture of 
acetylene and oxygen. A jet of pure 
oxygen from the torch cuts through 
the metal. 


Head and tip of cutting torch 
Cutting oxygen tube 


metals. In welding, the edges of the metal are melted by 
the flame and then fused together. In cutting, the metal 
to be cut is heated but not melted by the oxyacetylene 
flame. Then a fine stream of oxygen is sprayed onto the 
metal. The oxygen burns through the metal, leaving a 
clean-cut edge. See Welding. 

Acetylene also serves as a raw material in the prepa- 
ration of certain chemical compounds used to manufac- 
ture plastics. These compounds include vinyl chloride, 
vinyl acetate, and 1,4-butanediol. In addition, acetylene 
is used in the manufacture of vitamins. 

Acetylene may be produced commercially by creat- 
ing a chemical reaction between calcium carbide and 
water. It is also made in industry by decomposing meth- 
ane at high temperatures. Acetylene is stored in cylin- 
ders under high pressure. If not properly handled, the 
compressed gas can break down chemically and ex- 
plode. To prevent explosions, acetylene is dissolved in 
acetone in special cylinders. In this manner, it can be 
safely shipped and stored. 

See also Acetone; Calcium carbide; Hydrocarbon. 
Acetylsalicylic acid. See Aspirin. 

Achaeans were people of ancient Greece who lived in 
the Pe/oponnesus (Greece's southern peninsula), in east- 
central Greece, and on the islands of Crete, Rhodes, 
Cephalonia, and Ithaca. The term Achaeans appears in 
the epic the ///а to identify the Greeks who fought in 
the Trojan War. Achaeans are also mentioned in Hittite 
documents from the 1300s and 12005 B.C, found in 
what is now Turkey. Some Achaeans may have taken 
part in sea raids on Egypt in the early 1100s B.C. Later in 
the 1100s B.C., Dorian invaders swept across Greece 
and drove the Achaeans to a region in the northern Pel- 
oponnesus. This region later became known as Achaea. 

In the 3005 B.C., 12 Achaean cities formed a confeder- 
ation that was known as the Achaean League. The 
league played an important part in Greek politics, op- 
posing first the Macedonians and then the Romans. The 
Romans conquered Greece and broke up the league in 
146 B.C. 

See also Aeolians; Dorians; Iliad. 

Achebe, Chinua (1930- ), a Nigerian author, be- 
came one of the most outstanding African writers. His 
writing examines what he considered the tragic conse- 
quences of British imperialism for African societies. He 
analysed the relationship between African and English 
literary styles. His work has influenced literary criticism. 

Achebe's first novel, 
Things fall Apart (1958), de- 
picts the breakdown of tra- 
ditional tribal life in the 
face of the British colonial 
Presence in Nigeria. It also 
displays a mastery of lan- 
guage. Further novels were 
Arrow of God (1964), No 
Longer At Ease (1960), А 
Man of the People (1966), 
and Anthills of the Savan- 
nah (1987). Achebe has also 
Published short stories and 
children’s books, and is re- 


nowned as an editor and 
critic. 


Chinua Achebe 
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Achebe was born at Ogidi, Eastern Nigeria and was 
educated at Government College, Umuahia, and Univer- 
sity College, Ibadan. He worked in broadcasting and in 
the civil service. Later he taught at universities in Nigeria 
and the United States. 

Acheron. See Hades. 

Achievement test. See Testing. 

Achilles was one of the greatest heroes of Greek my- 
thology. He played a major part in the Trojan War, in 
which Greece defeated the city of Troy. A description of 
the last year of the war appears in the epic poem the 
Шаа. 

Achilles was the son of Peleus, the king of Thessaly, 
and Thetis, a sea nymph. Soon after Achilles birth, The- 
tis dipped him in the River Styx to protect his body from 
harm. However, the water did not touch the heel by 
which Thetis held him. 

After the Trojan War began, Agamemnon, the com- 
mander of the Greek forces, sent soldiers to ask Achilles 
to join the army. But Thetis feared that Achilles would 
be killed, and so she dressed him in women's clothing 
and sent him to live with King Lycomedes on the island 
of Skíros. Odysseus (Ulysses in Latin), a sly general, 
found Achilles and showed him some weapons. Achil- 
les delight at the sight of the weapons gave him away, 
and he agreed to join the army. 

During the 10th year of the Trojan War, Achilles re- 
fused to fight after he had quarrelled with Agamemnon. 
He finally returned to the battlefield after his friend Pa- 
troclus had been slain by Hector, the greatest Trojan 
hero of the war. Aided by a suit of armour that had been 
made by the god Hephaestus, Achilles then killed Hec- 
tor in order to avenge the death of Patroclus. Later, how- 
ever, Hector's brother Paris shot an arrow that the god 
Apollo guided into Achilles unprotected heel. Achilles 
died of the wound. 

See also Trojan War; 
Шаа. 

Achilles' tendon is the 
tendon at the back of the 
ankle. It attaches the calf 
muscles to the heel bone. 
If it is cut, a person cannot 
run, has difficulty walking, 
and cannot stand on the 
toes. The name comes 
from a Greek legend about 
Achilles. See also Achilles; 
Tendon; Ankle. 

Acid is any of a group of 
chemical compounds with 
certain similar properties. 
Solutions of acids have a 
sour taste and produce a 
burning sensation if they 
come into contact with the skin. They dissolve many 
metals and turn blue litmus paper red. Chemical com- 
pounds called bases or a/kalis neutralize acids. 

Many acids occur naturally and some are essential for 
life. For example, hydrochloric acid (HCI) is produced in ` 
the human stomach and helps digestion. Acids are also 
used widely in industry, and they are a part of a large 
number of foods and beverages. However, many acids 
are poisonous, and strong acids can cause severe burns. 


Achilles’ 
tendon 


Achilles’ tendon 
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Chemists use several definitions to describe the be- 
haviour of acids. When water is the solvent, an acid is 
often defined as a compound that dissolves to produce 
hydrogen ions (H^) in solution. A hydrogen atom con- 
sists of one proton, which has a positive electric charge, 
and one electron, which has a negative charge. A hydro- 
gen ion is a proton formed when a hydrogen atom loses 
its electron. In solution, the proton is closely associated 
with solvent molecules, forming hydronium ions (H,O*). 

An acid may also be defined as a substance that 
serves as a proton donor—that is, it readily gives up a 
proton to another substance. However, acids are most 
broadly defined as compounds that are e/ectron pair ac- 
ceptors. This definition describes all acids, including 
those that have no hydrogen that they can release and 
that cannot serve as proton donors. The acid accepts a 

pair of electrons from another atom or molecule. In 
such cases, the acid and the electron pair donor forma 
new molecule in which they share the electrons. 

The strength of an acid depends on the degree to 
which the acid dissociates (breaks up) in solution to 
form hydrogen ions. For example, in water solution, 
every molecule of hydrogen chloride (НСІ) releases a 
hydrogen ion to form hydrochloric acid. Hydrochloric 
acid is therefore considered a strong acid. Acetic acid 
(CH,COOH), which is found in vinegar, forms only a few 
hydrogen ions in solution. It is a weak acid. 

Inorganic acids, in general, do not contain carbon 
atoms. Many inorganic acids are strong acids. They are 
used in the production of other chemicals, explosives, 
fertilizers, metals, paints, plastics, and synthetic fibres, 
and in the refining of petroleum. Su/phuric acid (H,SO,), 
a strong inorganic acid, is one of the most widely used 
chemicals. A familiar use of sulphuric acid is as the fluid 
in car batteries. Other important inorganic acids include 
hydrochloric acid, nitric acid (HNO,), and phosphoric 
acid (H,PO,. 

Organic acids contain carbon atoms. They are used 
in beverages, cosmetics, detergents, foods, drugs, plas- 
tics, and soaps. Common organic acids include citric 
acid (C,H,O;), which is found in citrus fruits; ascorbic 
acid (C,H,O,), or vitamin C; and acetylsalicylic acid 
(C,H,O,), or aspirin. Amino acids, which contain nitro- 
gen, are also organic acids. Amino acids are the build- 


ing blocks of proteins, and some of them are necessary 
for human life. 
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Acid rain is a popular term for rain, snow, sleet, or 
other precipitation that has been polluted by such acids 
as sulphuric acid and nitric acid, These acids are formed 
when water vapour in the air reacts with certain chemi- 
cal compounds given off by motor vehicles, factories, 


power plants, and other sources that burn such fuels as 
coal, petrol, and oil. Common acid-forming compounds 
include sulphur dioxide and nitrogen oxides. In addi- 
tion, acidic gases and particles in the atmosphere may 
reach the earth during periods when it is not raining. 
These dry substances are also significant acid pollutants. 
Scientists use the term acid deposition as a way of refer- 
ring to both wet and dry acid pollution that falls to the 
earth. 

Acid deposition has polluted thousands of lakes, riv- 
ers, and streams, killing fish and other aquatic life. Some 
scientists believe that acid deposition may also damage 
buildings, bridges, statues, crops, forests, and soil. Acid 
deposition occurs over large areas of eastern North 
America, northwestern and central Europe, parts of 
Asia, and scattered locations elsewhere. The problem 
has become more serious in rural areas since about the 
1950, because the use of taller smokestacks has en- 
abled pollutants to travel farther. 

Deposition of acid pollutants can be reduced by limit- 
ing the amount of sulphur and nitrogen compounds re- 
leased into the air, For example, several types of devices 
have also been developed to remove sulphur and nitro- 
gen compounds from emissions from industrial smoke- 
stacks. In some areas, lime has been added to lakes and 
rivers to neutralize the acidity. However, the neutraliza- 
tion is only temporary and may have harmful side ef- 
fects. 

Acidimeter. See Hydrometer. 

Acidosis is a condition in which the body fluids have а 
higher acid content than normal. The body has a variety 
of ways to compensate for mild acidosis. But prolonged 
acidosis can produce weakness, headache, and la- 
boured or rapid breathing. Severe acidosis may lead to 
acidaemia—a build-up of acids in the blood. Acidaemia 
can result in coma and death. 

Acidosis itself is not a disease, but it may warn of the 
presence of disease. It arises from disorders that cause 
the body to accumulate excess acid or to lose too much 
alkali. Most of these disorders are respiratory or meta- 
bolic failures. Respiratory acidosis results from such dis- 
turbances as severe lung disease, blockage of the upper 
air passages, and chest injury. Metabolic failures involve 
malfunctioning of the process by which the body А 
changes food into energy and tissue. Metabolic acidosis 
arises from such conditions as kidney failure, diabetes, 
poisoning, and severe diarrhoea. Treatment usually con 
sists of correcting the underlying problem and adminis 


tering sodium bicarbonate or another alkaline sub- 
stance through a vein. 


See also Alkalosis. 

Acne is a skin disorder that occurs most commonly 
among teenagers. It consists of various kinds of blem- 
ishes, mainly on the face, upper chest, and back. A few 
blemishes are normal, but severe acne may result in 
permanent scarring. Some teenagers find severe acne 
so distressing that they develop emotional problems, 
which can be serious. 

In most cases, acne appears during early adolescence 
—at about the age of 13, when a child starts to develop 
physically into an adult. This development is controlled 
by chemical substances called hormones. One kind of 
hormone stimulates the oil glands in the skin. These 
glands, called sebaceous glands, grow larger and pro 
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The development of an acne pimple is illustrated above. Fig- 
ure A shows a normal hair follicle and sebaceous gland. In fig- 
ure B, a blockage prevents the flow of oil out of the hair follicle. 
Bacteria breed in the blocked-in oil. In figures C and D, the folli- 
cle swells with pus. The walls of the follicle eventually burst, and 
the pus drains away, as shown in figure E. 


duce more oil. Each sebaceous gland empties into a hair 
follicle, a baglike structure that surrounds a hair. Nor- 
mally, the oil empties out of the follicle through a pore 
that opens onto the skin surface. 

Sometimes the pores become clogged and oil accu- 
mulates inside them. A clogged pore forms a blemish 
called a blackhead or whitehead. The black colour of a 
blackhead comes from a normal skin pigment that dark- 
ens when exposed to air. A whitehead develops if a 
Pore is so clogged that no air can enter. 

Small, pus-filled bumps called pimples, or tender red 
lumps called cysts, may also develop. Pimples and cysts 
are caused by the acne bacillus, a germ that lives near 
the hairs below the skin surface. This germ breeds in 
the backed-up oil, producing an infection that causes 
the redness and pus. Cysts may leave permanent scars, 
but pimples do not scar unless squeezed or picked. 

A poor diet, worry, and various bad habits are often 
blamed for acne, but they have little to do with the dis- 
order. A balanced diet, enough sleep and exercise, and 
regular washing are good for the complexion and gen- 
eral health but cannot prevent or cure acne. Mild acne 
can be treated with nonprescription lotions that contain 
benzoyl peroxide or other medications. Heavy makeup 
makes acne worse and should not be used. 

Severe acne should be treated by a doctor. An antibi- 
otic called tetracycline may be prescribed. This drug at- 
tacks the acne bacillus. Medications containing vitamin 
A acid may be applied to the skin to help prevent new 
blemishes. 

See also Abscess; Pimple. 

Aconcagua is an extinct volcano and the highest 
Mountain in the Western Hemisphere. It stands 6,959 
Metres high in westcentral Argentina, near Chile. Long 
ago, Aconcagua was probably more than 300 metres 
higher than now. But its upper part has crumbled away 
and no trace of its crater remains. 


See also Andes Mountains; Mountain (table; picture 
chart), 
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Aconite is the name of a group of attractive plants that 
belong to the buttercup family, Aconites thrive in cool, 
northern regions. There are about a hundred species. 
Aconite flowers bloom in spring and summer and vary 
in colour from purple-blue to yellow and white. The ac- 
onite may grow from 30 to 180 centimetres high. Its col- 
ourful parts vary in size and shape. The upper parts re- 
semble hoods or helmets. The roots, seeds, and leaves 
of some aconites are poisonous. 

One species of aconite produces a poisonous drug 
also called aconite. This drug contains a powerful chem- 
ical, aconitine, which was once used extensively as a 
medicine. 

Scientific classification. Aconites belong to the buttercup 


family, Ranunculaceae. The drug-yielding aconite plant is classi- 
fied as Aconitum napellus. 


The aconite belongs to the buttercup family. The species 
shown above produces a poisonous drug also called aconite. 


Acorn is the nut produced by any of the various kinds 
of oak trees. In Europe, and to a lesser extent in the 
United States, acorns are used to feed pigs. Many wild 
birds and mammals, including pheasants, deer, and 
squirrels, eat acorns. Many kinds of acorns are bitter. 
American Indians crushed and soaked acorns to remove 
the bitterness. Pioneers in the United States ate acorns 
when food was scarce. In the poorer parts of southern 
Europe, acorns are ground into flour and made into 
bread. Acorns are also toasted and used to make a drink 
like coffee. 

See also Oak. 

Acoustics is the science and technology of sound and 
of its effect on people. The word acoustics also refers to 
the quality of sound as heard or transmitted in a room 
or building. There are two major fields in the study of 
acoustics—architectural acoustics and environmental 
acoustics. 

Architectural acoustics deals with making rooms 
and buildings quiet and providing good conditions for 
listening to speech and music. It plays an important role 
in the planning and construction of auditoriums, 
churches, halls, libraries, and music rooms. 

The acoustic quality of a room is affected by various 
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factors. These include (1) the size and shape of the room; 
(2) the ability of the ceiling, walls, and floor to exclude 
unwanted sound; and (3) the use of furnishings made of 
sound-absorbing materials. К 

Another factor їп the acoustic quality of a room is the 
way the room reflects sound. Sounds made by a speaker 
ora musical instrument bounce back and forth against 
the ceiling, walls, floor, and other surfaces. These reflec- 
tions of a sound make up its reverberation. The rever- 
beration time of a room is the time in which a sound 
dies away to one-millionth of its original energy. Rever- 
berations should last about one second in an auditorium 
designed for speech, and about two seconds in a music 
hall. But no single strong reflection should arrive at a lis- 
tener's ear later than about 4; of a second after the ar- 
rival of the direct sound from a speaker or instrument. 
Otherwise, the listener hears the strong reflection as a 
disturbing echo of the original sound. 

Furnishings made of sound-absorbing materials con- 
trol reflection in a room. These include acoustic tiles, 
carpets, curtains, and upholstered furniture. 

Environmental acoustics involves the control of 
noise pollution, a widespread problem in many residen- 
tial areas. Major sources of environmental noise include 
motor vehicles, aircraft, industrial plants, and heavy con- 
struction equipment. 

Noise pollution can be controlled in three ways: (1) by 
quietening the source of the noise, (2) by blocking the 
passage of noise from one place to another, and (3) by 
absorbing noise energy. For example, silencers reduce 
the noise of vehicle engines, heavy walls that have no 
cracks or pores block noise, and furnishings made of 
acoustic materials absorb noise. 

Frequent exposure to intense noise pollution can 
damage a person's hearing temporarily or permanently, 
The intensity of noise is measured in units called deci- 
bels, In many countries, laws require industries to re- 
duce factory noise below specified maximum levels, or 
to order workers to use protective earplugs or earmuffs, 
See Environmental pollution (graph: Noise pollution), 

Other areas of acoustics include (1) the design of 
high-fidelity equipment, telephones, and other audio 
communications systems; (2) the measurement and pro- 
tection of hearing; and (3) the use of sound in making 
measurements and in processing materials. Much re- 
search in acoustics involves development of uses of in- 
frasound and ultrasound. Infrasound is sound too low in 


frequency for human beings to hear, and ultrasound is 
too high for the ear. 


See also Insulation 
Ultrasound. 


Acquired immune deficiency syndrome. See 
AIDS. 

Acre is a measure of land in the imperial system. Ex- 
pressed in imperial units, an acre equals 43,560 square 
feet, or 4,840 square yards, or 160 square rods. An acre 
that is square in shape has 208.7 feet on each side. There 
are 640 acres in a square mile. An acre equals 4,047 
Square metres. One hectare is equal to 2471 acres. 
Acrilan. See Fibre (Acrylic fibres). 

Acrobatics. See Gymnastics; Diving. 

Acronym. See Abbreviation. 

Acrophobia. See Phobia. 


Acropolis was the religious and military centre of a 


(Insulation against sound); Sound; 


An acropolis served as the religious and military centre of an 
ancient Greek city-state, The Acropolis in Athens includes the 
Parthenon, above, and ruins of other ancient temples. 


city-state in ancient Greece. The Greeks usually fortified 
a hill, called an acropolis, within or near the city for de- 
fence. It was often the first place to be inhabited. During 
the height of the Mycenaean era (1400 to 1200 B.C), the 
palace of a local king was usually built on a hill. The pal- 
ace also served as a military fort and a place of refuge 
for the townspeople during emergencies. The most im- 
portant temples of the city-state were also built there, in 
cluding the local shrines of the gods. 

The most famous acropolis was in Athens. The Athe- 
nian Acropolis was a rocky hilltop, originally the site of 
the local armoury and royal palace. The Persians demol- 
ished many old buildings on the Acropolis during a de- 
structive invasion in 480 B.C. The Athenians then built a 
magnificent new group of temples. From 447 to 432 B.C, 
the Athenians built the Parthenon, dedicated to the vir- 
gin goddess Athena, the patron of the city (see Parthe- 
non). The Erechtheum, built to honour the legendary 
founders of the city, was constructed from 421 to about 
406 В.С. The Temple of Athena Nike, built about 425 B.C: 
honoured Athena as the goddess of victory. Two thea- 
tres and several minor sanctuaries occupied the slopes 
ofthe hilltop. On sacred holidays, a procession made its 
way up the slopes of the Acropolis and passed through 
the Propylaea, a large roofed gateway, to the various 
temples. 


For pictures of the Acropolis in Athens, see Athens; 
Greece. 

Acrylic is any one of a group of synthetic products 
made primarily from petroleum. Acrylics are manufac- 
tured as fibres or plastics or as substances called resins 
(see Resin, Synthetic). Common acrylics include Астат 
Lucite, Orlon, and Plexiglas. 

Acrylic fibres are woven or knitted into durable fab- 
rics of various textures. These fabrics dry rapidly and ге 
sist fading, wrinkling, and mildew. They are used to 
make blankets, carpets, sportswear, sweaters, artificial 
fur, and many other products. 


Acrylic plastics are tough materials that resist меа! 


ering, sharp blows, and corrosion. Some of these plas- 
tics are transparent. Others are made in a variety of col- 
ours and allow little or no light to pass through them. 
Acrylic plastics are often used as substitutes for glass in 
such products as aircraft windows, television screens, 
car tail lights, and lighting fixtures. They are less break- 
able than glass but are more easily scratched. 

Liquid acrylic resins are used to make paints and syn- 
thetic waxes. Acrylic paints dry quickly and provide 
strong protection against the weather. They are widely 
used as house paints and in coatings for cars and vari- 
ous products. High-gloss acrylic waxes are spread as 
protective coatings on floors and cars. 

Acrylic adhesives and sealants are made from soft, 
elastic acrylic resins. Acrylic adhesives are used in such 
products as prepasted wallpaper and tapes. Acrylic seal- 
ants are used to seal cracks and joints in buildings. 

Acrylic fibres are produced from a synthetic chemical 
called acrylonitrile. The fibres are made by forcing liq- 
uid acrylonitrile through tiny openings in a metal disk. 
The molecules of the acrylonitrile are polymerized 
(combined in a long chain) in this process to form hair- 
like strands. These strands are then stretched into tough 
fibres. Acrylic plastics and resins are made by polymer- 
izing acrylonitrile or synthetic substances called acry- 
lates. The plastics and resins are then moulded, col- 
oured, or treated in other ways to form finished prod- 
ucts. 

See also Polymer; Polymerization. 

Act of God. See Common carrier. 

Actaeon. See Artemis. 

ACTH is an abbreviation of the chemical substance 
adrenocorticofrophic hormone. This hormone is pro- 
duced, stored, and released into the blood by the pitu- 
itary gland, a pea-sized organ that lies at the base of the 
brain. ACTH is necessary for the normal growth and 
function of the adrenal glands, two organs located on 
top of the kidneys. ACTH stimulates the adrenal glands 
to secrete various hormones, including a group called 
glucocorticoids. Glucocorticoids regulate the use of di- 
gested food and help the body adjust to stress. 

Normally, the pituitary releases high levels of ACTH in 
the morning and low levels at night. Physical or mental 
stress or disruption of one’s normal sleeping habits can 
change this pattern. Disturbances in the production or 
release of ACTH can cause severe illness. 

Doctors use ACTH in the treatment of certain ill- 
nesses and of inflammation. ACTH used for medical pur- 
Poses is obtained either synthetically or from the pitu- 
itary glands of animals. 

See also Gland; Hormone. 
Acting. See Film industry (Assembling the cast; Hold- 
ing rehearsals); Television; Theatre (The performer). 
Actinide. See Rare earth; Element, Chemical (Periodic 
table of the elements). 
Actinium, a chemical element, is an extremely rare, 
silvery-white, radioactive metal that glows in the dark. It 
is formed naturally by the decay of uranium 235. Actin- 
ium also can be artificially prepared from radium 
treated with neutrons in a nuclear reactor. It is a difficult 
element to study because it can be produced only in 
very small quantities, and because it decays into prod- 
Ucts that give off radiation. 

Actinium has the chemical symbol Ac. Its atomic num- 
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ber is 89, and the mass number of its most stable iso- 
tope is 227.028. Actinium melts at 817° C and boils at 
2470" C. Most simple actinium compounds, such as the 
oxides, hydrides, and halides, contain the positively 
charged actinium ion, Асз+. André Debierne, a French 
scientist, discovered actinium in 1899. 
Actinomycosis is a rare, infectious disease that af- 
fects human beings. It is characterized by the formation 
of painful abscesses in the mouth, lungs, or digestive or- 
gans. These abscesses grow larger as the disease prog- 
resses, often over a period of months. In severe cases, 
the abscesses may bore through bone and muscle to 
the skin, where they break open and leak large amounts 
of pus. Actinomycosis can destroy a person's jaw or 
lungs. It can also block the passage of food through the 
digestive system. Actinomycosis occurs in cattle and 
other animals as a disease called /umpy jaw. This name 
refers to the large abscesses that grow on the head and 
neck of the infected animal. 

Actinomycosis is caused by any of several members 
of a group of bacteria called actinomyces. These bacte- 
ria are anaerobes—that is, they cannot survive in the 
presence of large amounts of oxygen. Actinomyces nor- 
mally live harmlessly in the small spaces between the 
teeth and gums. They cause infection only when they 
can multiply freely in places where oxygen cannot reach 
them. The three most common sites of infection are de- 
cayed teeth, the lungs, and the intestines. Doctors use 
penicillin to treat actinomycosis. 

Actium, Battle of, was a naval battle that settled the 
struggle for control of ancient Rome between co-rulers 
Gaius Octavian and Mark Antony. Octavian's forces won 
the battle, which took place in 31 B.C. off the coast of Ac- 
tium, near present-day Preveza in western Greece. 

Antony wanted to become the sole ruler of the vast 
Roman lands, which stretched across Europe. In 37 B.C., 
he married Cleopatra, the queen of Egypt, and began 
giving her Roman lands. War between Rome and Egypt 
broke out in 32 B.C. Antony and Cleopatra led 400 ships 
into the Battle of Actium. Marcus Agrippa, Octavian's 
chief military leader, commanded a fleet of equal size. 
Soon after the fighting began, Antony and Cleopatra ap- 
parently fled from the battle. Their navy then surren- 
dered to Octavian's forces. In 30 B.C., Antony and Cleo- 
patra committed suicide. In 27 B.C, Octavian became 
Augustus, the first emperor of the Roman Empire. 
Active voice. See Voice (in grammar). 

Acton. See Ealing. 

Acton, Lord (1834-1902), is considered one of the 
greatest historians of the 1800s. He wrote many essays, 
and was the editor for the massive Cambridge Modern 
History. Acton was greatly respected by other historians 
for his intelligence, judgment, and scholarship. He is 
best remembered for his statement, “All power tends to 
corrupt, and absolute power corrupts absolutely." 

John Emerich Edward Dalberg Acton was born in Na- 
ples, Italy. His father was English and his mother Ger- 
man. He served as regius professor of modern history at 
Cambridge University from 1895 until his death. Acton 
was a Roman Catholic who worked and wrote against 
the doctrine of papal infallibility (which states that the 
Pope can commit no errors when he speaks on matters 
of faith and morals), until it was decreed by the Vatican 
Council in 1870. 
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Actor and actress. See the lists of biographies in the 
Related articles of Film industry and Theatre. 
Acts of Supremacy. See Church oí England. 
Acts of the Apostles is the fifth book of the New 
Testament. It is a continuation of the Gospel of Luke. 
This Gospel and Acts are volumes one and two of a sin- 
gle work. According to Christian tradition, Acts was 
written by Saint Luke, a companion of Saint Paul. But 
many scholars doubt that this is true. Most scholars be- 
lieve that Luke and Acts were written about A.D. 85. 
Acts is the only record of the Christian church in the 
years just after the death of Jesus. It tells how followers 
of Jesus were His witnesses, first in Jerusalem and then 
in Judea and Samaria and finally "to the end of the earth" 
(Acts 1:8). Acts tells the story of the spread of the church 
mainly by narrating the career of Paul. In three mission- 
ary journeys, Paul evangelized what is now Turkey and 
Greece. After Paul was imprisoned and taken to Rome, 
he evangelized there. 
See also Bible (Books of the New Testament); Luke, 
Saint. 
Acupuncture is an ancient Chinese method of reliev- 
ing pain and treating a variety of diseases by inserting 
needles into various parts of the body. According to Chi- 
nese philosophy, disease and pain occur because of an 
imbalance between two principal forces of nature called 
yin and yang. The Chinese believe acupuncture restores 
this balance. Many Chinese believe acupuncture influ- 
ences a life force that flows along 12 paired and 2 un- 
paired meridians, channels of energy that run longitudi- 
nally in the body. Specialists called acupuncturists insert 
sharp needles at one point or any of hundreds of spe- 
cific points along the meridians. Insertion of the needles 
produces a sharp pinching feeling. This feeling quickly 
disappears and is replaced by occasional tingling or a 
sense of numbness, heaviness, or soreness while the 
needles are in place. 
Acupuncture is used to relieve pain and to treat vari- 
ous conditions, including arthritis, asthma, migraine, ul- 
cers, eye diseases, and some mental illnesses, Since the 


Acupuncture relieves pain or treats diseases by the insertion 
of needles 


late 1950's, Chinese doctors have used this procedure to 
relieve pain during major surgery. The patient is con- 
scious and apparently feels little or no pain. 

Scientists have proposed three major theories for 
how acupuncture works. One theory suggests that the 
meridians actually exist and connect the body's organs 
in a special manner. According to this theory, acupunc- 
ture increases activity along the meridians and thus in- 
fluences organ function. Scientists also believe that acu- 
puncture works, at least in part, by increasing the brain's 
production of natural painkillers called endorphins. 
These substances are morphinelike chemicals that influ- 
ence the body's awareness of pain (see Endorphin). Fi- 
nally, scientists theorize that acupuncture may work 
through the nervous system, by triggering signals that 
interrupt pain messages sent to the brain. 

Acupuncture is used in the Far East and Southeast 
Asia and, to a lesser degree, in many other countries. 
A.D. is the abbreviation for anno Domini, which is Latin 
for in the year of our Lord. \n 532, the monk Dionysius 
Exiguus started a Christian system of dating events, be- 
ginning with the year he believed Christ was born. He 
called the years after this event anno Domini. Something 
that happened in A.D. 500 took place 500 years after the 
birth of Christ. Something that took place a year later 
happened in A.D. 501. The years before the birth of 
Christ are called B.C. (before Christ). The events of 500 
B.C. took place 500 years before Christ. Events that took 
place a year later occurred in 499 B.C. See also B.C; 
Christian Era. 

Adam is the family name of four Scottish brothers, 
Robert, James, John, and William, who were all trained 
as architects. Robert Adam 
(1728-1792) originated the 
Adam style in English de- 
sign and interior decora- 
tion. James Adam (1730- 
1794) worked closely with 
his brother Robert. 

Robert Adam made 
great changes in the style 
of architecture current in 
the 1700's. He replaced the 
Palladian style with a 
lighter, more varied form 
of classical design (see Ar- 
chitecture [Classical 
revivall. Many of the build- 
ings and interiors that the Adam brothers designed are 
well preserved, and they can be seen today 


Robert Adam 


Their work 


1 The Adam style involved not only architecture and 
interior design, but also the applied arts, such as the de 
sign of furniture and carpets. Between 1758 and 1761, 
Robert Adam worked in the style of the times, as in his 
decoration schemes for such houses as Hatchlands, in 
Surrey. But he gave his designs for rooms an impression 
of space and movement that was new and that suited his 
low relief decoration. In this new style, developed after 
about 1761, Adam used a wide range of design motifs 
derived mainly from ancient Greek and Roman designs 
The Adam style soon became well known throughout 
Britain. In 1768, the architect James Wyatt commented 
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King George III. But, when he was elected to Parliament 
in 1768, he gave up his post. 

The greatest business venture the Adam brothers un- 
dertook was building the Adelphi, a terrace of houses 
along the Thames Embankment, which they began in 
1768. 

Adam and Eve, according to the Bible and the Quran, 
were the first man and woman created by God. 

According to the account of Adam and Eve told in 
Genesis 2-3, God created two human beings, later called 
Adam and Eve, and placed them in the Garden of Eden 
(see Eden). Adam and Eve lived in Eden, tending the gar- 
den of God. They were permitted to eat from any tree in 
the garden except from the tree of good and evil. But a 
serpent persuaded Eve to eat fruit from this tree. Eve 
gave some to Adam, who also ate the fruit. As a result, 
they became mortal and God exiled them from Eden. 
Outside the garden, Adam had to work hard to make a 
living, and Eve also had to work and to bear many chil- 
dren. 

The story of Adam and Eve begins a long Biblical nar- 
rative of human history. Their position at the beginning 
Kedleston Hall, in Derbyshire, is typical of architecture by the of the Bible makes them seem historical. But many Bibli- 
Adam brothers. The house was designed by Robert Adam for cal scholars consider them as models who reveal the es- 
Lord Scarsdale, and was built in the early 1760s. sential qualities of human existence. Their names are 

normally not proper names in Biblical Hebrew. They are 
that the Adam brothers had corrupted public taste. But, general terms for humanity and living being. 
in their Works in Architecture of Robert and James 
Adam (vol. 1, 1773; vol. 11, 1779), the Adam brothers 
claimed that they had created “a kind of revolution” in 
English architecture. 

Country houses. Robert Adam's new style first ap- 
peared in about 1761 in his decoration of two country 
houses, Osterley Park, in London, and Kedleston Hall, in 
Derbyshire. His work there influenced contemporary 
furniture makers, especially John Linnell. Osterley Park, 
on which Adam worked for about 20 years, contains ex- 
amples of all the stages in the development of the Adam 
style. The most notable of Robert Adam's redecoration 
projects for country houses was the work he did after 
1782 at Syon House, in London. 

Town houses are Robert Adam's great contribution 
to the Georgian architecture of London. They include 
Lansdowne House, Berkeley Square (1762); 20 St. James's 
Square (1772); and 20 Portman Square (1775). 

Public buildings by Robert Adam can be seen in 
many areas, but particularly in London and Edinburgh. 
Good examples of his work include the Admiralty 
Screen at Whitehall, in London (1760); the Pulteney 
Bridge, Bath (1770); the exterior of the south and east 
sides of Fitzroy Square, London (1791); and the Register 
House, Edinburgh (1774). 


Their lives 


_The Adam brothers were born at Kirkcaldy, in Fife Re- 
gion. Both were educated at Edinburgh University, and 
later they worked for their father, William Adam, a lead- 
ing Scottish architect. Between 1754 and 1758, Robert 
travelled on the mainland of Europe, studying ancient 
architecture. Some Italian draughtsmen returned with 
him to England. Adam then established an architects of- 
fice that was the first to mass-produce architectural de- 
sign. An interior designed by Robert Adam for 20 Portman 

In 1762, Robert was appointed one of the architectsto Square, in London, shows his use of elegant wall decorations. 
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According to one interpretation, the account of Adam 
and Eve focuses especially on those characteristics that 
define human nature as opposed to the nature of God 
and that of animals. Adam and Eve were made in God's 
image, and they gained wisdom, or knowledge of good 
and evil, which made them like God. But like animals, 
they had to die. Some people also believe the account 
emphasizes universal human fellowship by showing all 
humans as descendants of one couple. 

See also Genesis; Abel; Cain. 

Adam Malik. See Malik, Adam. 

Adams, Abigail Smith (1744-1818), was the wife of 
John Adams, the second president of the United States. 
She also was the mother of John Quincy Adams, the 
sixth president. Abigail Adams is known for many letters 
containing her opinions of the society of her time. 

Abigail Smith was born in Weymouth, Massachusetts. 
She and Adams were married in 1764. They had four 
children besides John Quincy Adams. 

Abigail Adams supported women's rights and pro- 
vided her daughter, Abigail, with a broad education. 
Writing to Adams in Philadelphia in 1776, she urged him 
to "remember the ladies" in the new nation's laws. She 
also opposed slavery. During the American Revolution 
(1775-1783), Abigail Adams letters to her husband con- 
tained valuable information about British troops and 
ships in the Boston area. In 1800, the Adamses became 
the first couple to live in the White House. 

See also Adams, John. 

Adams, Ansel (1902-1984), was an American photog- 
rapher known for his dramatic photographs of the West. 
He took large pictures of landscapes that include moun- 
tains, forests, and rivers. Adams interest in preserving 
wilderness areas also led him to become active in the 
conservation movement. 

Adams was a leading supporter of straight photogra- 
phy, a style featuring detailed, focused photos that por- 
tray subjects simply and directly. In 1932, he and six 
other photographers formed a group that promoted this 
style of photography. 

In 1940, Adams helped found the Department of Pho- 


Ansel Adams’ photo Mt. Williamson, Sierra Nevada, from Man- 
гапаг, California 1944 shows nature's majestic beauty. 


tography at the Museum of Modern Art in New York 
City. In 1946, he established a photography department 
at the California School of Fine Arts (now the San Fran- 
cisco Art Institute). This department was the first of its 
kind at a college in the United States. Adams also wrote 
books on photography. He was born in San Francisco. 
Adam's apple. See Larynx. 

Adams, Sir Grantley Herbert (1898-1971), was a 
West Indian statesman who became the first premier of 
Barbados and later, prime minister of the Federation of 
the West Indies. As leader of a coalition of the Barbados 
Labour Party and the Congress Party, he led them to 
power in 1954. 

During Adams premiership, vital reforms became 
law, including the development of Barbados into a de- 
mocracy based on one person, one vote. He helped 
broaden the economic development of Barbados with 
projects like the building of the Deep Water Harbour at 
Bridgetown Port. 

Adams was knighted in 1957. In 1958, the Federation 
of the West Indies was established, and Adams became 
federal prime minister. In order to take up this position, 
he had to resign his premiership of Barbados. 

Sir Grantley Herbert Adams was born in St. Michael, 
Barbados. He was educated at Harrison College, Barba- 
dos, and Oxford University, where he studied classics 
and law before being called to the Bar. 

Adams, John (1735-1826), a United States political 
leader, served under George Washington as the first 
U.S. vice president and followed him as the second 
president (1797-1801). During his presidency, Adams 
guided the young nation through some of its most seri- 
ous troubles. 

Early life. Adams was born in Braintree (now Quincy), 
Massachusetts. He graduated from Harvard College in 
1755. After teaching for a short time, Adams studied law 
in Worcester, Massachusetts. In 1768, Adams moved to 
Boston. 

Colonial political leader. Adams took a leading part 
in opposing British colonial policies in America. In 1771, 
the people of Boston chose him as one of their repre- 
sentatives in the colonial legislature. Adams was one of 
the four Massachusetts delegates to the First Continen- 
tal Congress, which met in Philadelphia in 1774. 

By the time the Second Continental Congress con 
vened in 1775, fighting had broken out between the 
American colonists and British troops, and the American 
Revolution had begun. Adams insisted to Congress that 
the colonies should be independent. 

Beginning in 1776, Adams served as chairman of the 
Continental Board of War and Ordnance. Congress also 
chose him to be a member of the committee to prepare 
a declaration of independence for the colonies. Adams 
urged Thomas Jefferson to draft the document and de 
fended it in the debate that followed. Congress adopted 
the Declaration of Independence on July 4, 1776 

From diplomat to president. Adams went to the 
Netherlands in 1780 to promote diplomatic and com 
mercial support for the American war effort. After two 
years of hard work, he obtained recognition of the 
United States as a sovereign power He also secured à 
loan for the new nation 

In the autumn of 1782, Adams joined John Jay and 
Benjamin Franklin in Paris to meet British and French 


representatives and arrange a peace treaty. A prelimi- 
nary treaty was signed on Nov. 30, 1782. It was signed 
again in Paris on Sept. 3, 1783, as the final treaty. 

In 1785, Congress named Adams the first U.S. minister 
(ambassador! to Great Britain. He returned to the United 
States in 1788. Adams was elected vice president in 1789 
and reelected in 1792. 

Two political groups began to form during Adams 
second term as vice president. Adams and Alexander 
Hamilton led the Federalists, a group that favoured a 
strong federal government. Thomas Jefferson led the 
Democratic-Republicans in fighting for states rights. 

The Federalists supported Adams for the presidency 
in 1796, and the Democratic-Republicans nominated Jef- 
ferson. At the time, every elector in the electoral college 
voted for two candidates for president. The one who 
came second became vice president. Adams received 
three more electoral votes than Jefferson did, and thus 
the two political opponents became president and vice 
president. 


John Adams 


Adams' Administration (1797-1801). Many of the 
problems Adams faced during his administration arose 
because of the French Revolution (1789-1799). The revo- 
lution brought France into opposition with the rest of 
Europe, and in 1793 France and Britain went to war. 
About the time Adams took office, French warships 
began attacking American merchant vessels. The United 
States launched several new warships in response. 

The United States also became involved in European 
affairs on philosophical grounds. Jefferson believed that 
the French Revolution was a people's movement, like 
the American Revolution, and his party wanted to aid 
the French. But Hamilton led many Federalists in de- 
manding a war against France. Adams was determined 
to keep the United States neutral. 

In 1797, Adams sent ministers to France to arrange a 
treaty. But three agents of the French government in- 
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sulted the ministers with dishonourable proposals, in- 
cluding a demand for a bribe. The identity of the agents 
was not revealed. They were simply called X, Y, and Z, 
and the incident became known as the XYZ Affair. 

The XYZ Affair created great anger in the United 
States, but Adams was still determined to keep the 
peace. In 1799, he sent a second commission to France. 
This time, the United States and France reached a 
peaceful settlement. Adams neutral position lost him 
support in his own party, but he believed that avoiding 
war was his most important achievement as president. 

The Federalists faced bitter criticism because of their 
opposition to France, which had been an American ally 
during the American Revolution. In 1798, the Federalists 
passed laws designed to limit such criticism. Two A//en 
Acts gave the president authority to banish or imprison 
foreigners by a simple order. The Sedition Act made it a 
crime to criticize the government, the president, or Con- 
gress. Adams never used the Alien Acts, but a number 
of journalists who supported Jefferson were arrested for 
violation of the Sedition Act. These laws caused a storm 
of disapproval. 

In the election of 1800, the Democratic-Republican 
candidates, Thomas Jefferson and Aaron Burr, received 
73 electoral votes each. Adams received 65. The House 
of Representatives then chose Jefferson as president. 

Late in 1800, the government had moved from Phila- 
delphia to Washington, D.C. Adams moved into the un- 
finished White House in the new capital just a few 
months before the end of his administration. He made 
appointments to government posts until his last day in 
office. 

Later years. After leaving the White House, Adams 
returned to Quincy and devoted himself to studying his- 
tory, philosophy, and religion. He died there on July 4, 
1826. Thomas Jefferson died the same day. 

Adams, John C. See Neptune (Discovery). 

Adams, John Quincy (1767-1848), was the sixth presi- 
dent of the United States (1825-1829). His father, John 
Adams, was the second U.S. president. John Quincy 
Adams recommended an ambitious legislative pro- 
gramme during his administration, but he failed to per- 
suade Congress to support it. 

Adams, a Democratic-Republican, was one of four 
candidates in the presidential election of 1824. None re- 
ceived a majority of electoral votes, so the winner was 
determined in the House of Representatives. The House 
elected Adams president in February 1825. Andrew Jack- 
son soundly defeated Adams in the presidential election 
of 1828. Adams was later elected to the House of Repre- 
sentatives and served there from 1831 to 1848. He was 
born in Braintree (now Quincy), Massachusetts. 
Adams, Samuel (1722-1803), was an American patriot 
and politician who stirred opposition to British rule in 
the North American Colonies. However, Adams tried to 
make people work for their rights peacefully through 
committees and other meetings. He was willing to justify 
violent opposition to Great Britain only if all else failed. 
Adams was a signer of the Declaration of Independence. 

Adams was born in Boston. He was the cousin of John 
Adams, who became the second president of the United 
States. Samuel was educated at Harvard College, and 
then entered private business. He failed in that career 
and by 1764 was deeply in debt. 
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The patriot. Adams became increasingly involved in 
politics. He belonged to several patriotic clubs and was 
a prominent figure in Boston town meetings. Adams op- 
posed several laws passed by the British Parliament to 
raise revenue in the colonies. Those laws included the 
Sugar Act of 1764, the Stamp Act of 1765, and the Town- 
shend Acts of 1767 (see Stamp Act). Adams served in the 
Massachusetts legislature from 1765 to 1774. As its clerk, 
he corresponded widely with other colonial leaders. 

Parliament repealed the Stamp Act in 1766. In 1770, it 
cancelled all the duties (import taxes) in the Townshend 
Acts except the tax on imported tea, Adams, however, 
believed American freedom was still in danger. In 1768, 
the British had sent soldiers to Boston. Adams thought 
the use of soldiers against civilians was a sign of tyr- 
anny. He served as a spokesman for the town of Boston 
after British troops killed several colonists in the Boston 
Massacre on March 5, 1770, and succeeded in getting 
the British troops sent elsewhere. In 1772, the Boston 
town meeting, spurred by Adams, set up a Committee 
of Correspondence. This committee published a decla- 
ration of colonial rights, which Adams had written, and 
sent it to other towns. 

In 1773, Adams led Boston's resistance to the Tea Act, 
which gave a British company a monopoly on all tea ex- 
ported to the colonies. The resistance reached its high 

point on the evening of Dec. 16, 1773, when a group of 
Bostonians dumped a cargo of British tea into the har- 
bour (see Boston Tea Party). 

The British Parliament responded in 1774 by passing 
the so-called Intolerable Acts. Those laws included 
measures that closed the port of Boston, restricted town 
meetings, and made it easier for Britain to use troops 
against American civilians (see Intolerable Acts). Adams 
then urged all the colonies to boycott trade with Britain. 
Representatives of 12 colonies soon assembled in the 
First Continental Congress in 1774 (see Continental Con- 
gress). The Massachusetts legislature sent Adams and 
four others to represent it at the congress. In 1775, 
Adams began serving in the Second Continental Con- 
gress, where he pleaded for independence and a con- 
federation (union) of the colonies, He narrowly escaped 
arrest by the British in Lexington while he was on his 
way to Philadelphia. Congress approved the Declaration 
of Independence in 1776. 

In office. Adams served in the Continental Congress 
until 1781, when he returned to Boston. He at first op- 
posed the newly written Constitution of the United 
States, In the end, however, he supported its ratification 
(approval) in Massachusetts. Adams served as governor 
of Massachusetts from 1793 to 1797. A statue of Adams 
represents the state in the U.S. Capitol. 

See also Revere, Paul. 

Adams-Onis Treaty, or Transcontinental Treaty, was 
an agreement between the United States and Spain. The 
treaty, signed in 1819, gave the United States the area 
that is now Florida. The United States also received a 
strip of land that forms part of the present-day states of 
Alabama and Mississippi. 

The treaty established an official western boundary 
for the United States. The boundary began at the mouth 
of the Sabine River on the Gulf of Mexico. It ran north- 
west to 42° north latitude and followed this line of lati- 
tude west to the Pacific Ocean. The United States agreed 


Joy Adamson, author of Born Free, wrote about how she and 
her husband cared for Elsa the lioness. 


to Spanish claims to land south and west of the bound- 
ary. Spain approved United States claims to territory 
north and east of the boundary. As part of the treaty, the 
United States agreed to pay 5 million dollars in claims of 
U.S. citizens against Spain. 

The Adams-Onis Treaty was signed by Secretary of 
State John Quincy Adams and Luis de Onis, the Spanish 
government's representative to the United States. Both 
governments formally approved the treaty in 1821. 
Adamson, Joy (1910-1980), an author and painter, be- 
came famous with her book Born Free: A Lioness of Two 
Worlds (1960). The book tells how Adamson and her 
husband cared for Elsa, an orphaned lion cub, while 
they were living and working in Kenya, East Africa. The 
Adamsons trained Elsa to hunt other animals for food, 
so that she would eventually be able to fend for herself 
in the wild, 

After Elsa was released in the wild, she found a mate 
and had three cubs. The life of the cubs was described 
in two other books by Joy Adamson, Living Free (1961) 
and Forever Free (1962). A film based on Born Free was 
made in 1966. Living Free was made into a film in 1972. 

Joy Adamson was born Joy-Friederike Victoria Gess- 
ner in Troppau, Silesia (now in the north of the Czech 
Republic). She was educated in Vienna. In 1937, she set 
tled in Kenya. She painted thousands of scenes of Ken- 
yan wildlife, In 1944, she married her third husband, 
George Adamson, a British gamekeeper in Kenya. She 
continued to work as a painter and book illustrator. JOY 
Adamson started writing in the late 19505. Joy and 
George Adamson later separated. Both were murdere 
in Kenya, Joy in 1980, George in 1989. 

Adaptation is a characteristic of an organism that 
makes it better able to survive and reproduce in its епу 
ronment. No two organisms of the same species аге ех 
actly alike. Every trait, such as size, colour, and persona 
ity, shows some variation. Additionally, in nature 
organisms produce more offspring than can survive 
The offspring most likely to survive and reproduce are 


An adaptation of colour enables the butterfly fish to escape 
predators. The fish's markings make its tail look like a head. Con- 
fused predators do not know which end to attack. 


those with adaptations best suited to the environment. 
Offspring with variations less suited to the environment 
do not compete as successfully for food, water, and 
other necessities. This process of competition, by which 
those best adapted are most likely to survive and repro- 
duce is called natural selection (see Evolution). 

Some forms of life are adapted to living in many dif- 
ferent environments. For example, people live in all 
kinds of climates, ranging from the tropics to the Arctic. 
Thus, human beings are generalized—that is, the human 
body has adaptations that enable people to live in 
widely different environments. But such organisms as 
mosquitoes and bamboo plants are more specialized. 
Because of their physical makeup, they can live only in a 
rather warm, wet climate. 

Living things often die when they cannot adapt to a 
changing environment. Many kinds of plants and ani- 
mals that once lived on the earth have become extinct. 
For example, millions of years ago, dinosaurs roamed 
the earth, But the environment in which they lived 
changed. The dinosaurs failed to adapt, and they died 
Out (see Dinosaur [Why dinosaurs died out). 

The word adaptation also refers to the ability of living 
things to adjust to varying conditions in their environ- 
ment. If people move to the mountains, their bodies 
adapt to the lower oxygen content of air at high altitudes 
by making more oxygen-carrying red blood cells. A dog 
adapts to warm weather by shedding its hair. Adapta- 
tions that occur over a relatively short time, particularly 
because of changes in climate, are often called acclima- 
tizations (see Acclimatization). 


See also Animal; Ecology; Environment; Insect; 
Plant. 
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Addams, Charles. See Cartoon (Gag cartoons; pic- 
ture). 

Addams, Jane (1860-1935), was an American social 
worker and humanitarian. She and Ellen Gates Starr 
founded Hull House in Chicago in 1889. Addams shared 
the 1931 Nobel Peace Prize with Nicholas Murray Butler. 
Visiting Europe in 1883 and in 1888, she became inter- 
ested in Toynbee Hall, a centre of social work in Lon- 
don. On her return to the United States, she created a 
more democratic kind of social centre, sometimes 
called a "neighbourhood centre,” among the immigrants 
in Chicago. There she set up a variety of projects, from 
day nurseries to college courses, among people of 
every nation and ethnic group. 

Addams was not content with simple friendliness or 
with the projects she established. She believed strongly 
in the need for research into the causes of poverty and 
crime, in the importance of trained social workers, and 
in social action to press for reforms. She expertly organ- 
ized civic groups to bring pressure on legislatures and 
officials. Among reforms in the U.S.A. with which she 
was closely associated were the first eight-hour law for 
working women, the first state child-labour law, housing 
reform, and the first juvenile court. 

Addams wrote and lectured on a wide variety of so- 
cial problems, including child labour, public health, un- 
employment relief, and social insurance. In 1909, she be- 
came the first woman president of the National 
Conference of Charities and Corrections, now the Na- 
tional Conference on Social Welfare. She led in the fight 
to give women the vote, and was an ardent pacifist, 
serving as president of the Women’s International 
League for Peace and Free- 
dom from 1915 to 1929. 

The width of her interest 
is reflected in her books, 
which include Democracy 
and Social Ethics (1902), 
The Spirit of Youth and the 
City Streets (1909), Twenty 
Years at Hull-House (1910), 
Women at The Hague 
(1915), Newer Ideals of 
Peace (1915), and Peace 
and Bread in Time of War 
(1922). 

Addams was born of 
Quaker parents on Sept. 6, 
1860, in Cedarville, Illinois. She graduated from Rock- 
ford College, and began medical studies in Philadelphia. 
However, she was forced to give up her studies because 
of her health. In her lifetime, she saw many of her re- 
forms put into practice. 

Addax is an antelope that lives in the deserts of North 
Africa. It roams from eastern Algeria to the Sudan. The 
addax resembles its close relative, the oryx (see Ante- 
lope [Kinds of antelope; picture). 

The addax is well suited for desert life. Its feet are 
broad and spreading. It can go without water for long 
periods. The addax cannot run fast because it has a 
heavy body and short legs. It stands over 100 centime- 
tres high at the shoulders. Its belly, tail, and hindquar- 
ters are always white. The rest of its coat changes colour 
with the seasons. In summer, it is sandy coloured above, 


Jane Addams 
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The addax is an antelope with spirally twisting horns. It lives in 
North African deserts and travels in herds of 5 to 30 animals. 


and whitish below. In winter, the addax becomes a 
greyish-brown colour. Its spirally twisting horns grow 
about 1.2 metres long. The addax usually runs in herds 
of from 5 to 30 animals. It has become scarce because of 
overhunting. 

Scientific classification. The addax belongs to the bovid 
family, Bovidae. It is classified as Addax nasomaculatus. 
Adder is the name given to several species of snakes in 
various parts of the world. Some of these snakes are 
poisonous and others are harmless. The European viper 
is often called "adder" in the United Kingdom. It is the 
only poisonous snake of that country. The puff adder of 
Africa is a large, deadly snake with distinct markings. It 
has a thick body and long fangs. The death adder of 
Australia is a dangerous snake related to cobras. The 
harmless hognose snakes of the United States are com- 
monly called "blowing adders." They get their name 
from their habit of hissing and flattening the front part of 
their bodies when they are disturbed. See also Snake. 

Scientific classification. Most adders are in the family 
Viperidae. The European viper is Vipera berus. The puff adder is 
Bitis arietans. The death adder belongs to the family Elapidae. It 


is Acanthophis antarcticus. Hognose snakes belong to the family 
Colubridae and the genus Heterodon. 


Adder's-tongue. See Fern. 

Addiction. See Drug addiction. 

Adding machine is a device that adds numbers, It 
can also be used for multiplication and division, but a 
calculator performs these operations much faster. Add- 
ing machines are used chiefly to add columns of figures. 
They can be operated electrically or by means of a hand 
lever. They can be either listing or nonlisting. A /isting 
machine records the column of figures on a strip of 
paper. Some offices prefer listing machines because the 
figures can be checked against the original list. A non- 
listing machine shows the accumulated total on a dial 


on the machine. In the past, adding machines were used 
in business to speed up bookkeeping operations. 
Today, most adding machines have been replaced by 
calculators and computers. 

See also Abacus; Burroughs, William; Calculator. 
Addington, Henry (1757-1844), was prime minister of 
the United Kingdom from 1801 to 1804. He was the first 
prime minister to come from the middle classes. All pre- 
vious prime ministers had been peers or had come from 
noble families. 

Addington's father was a country doctor who moved 
to London, where his patients included George Ill and 
William Pitt, the Earl of Chatham. Addington became 
friendly with William Pitt the Younger. Addington first 
entered Parliament in 1784 
and was elected Speaker 
of the House of Commons 
in 1789. In 1801, the 
younger Pitt resigned as 
prime minister, and Ad- 
dington succeeded him. 
After three uneasy years, 
Addington resigned and 
Pitt again became prime 
minister. Addington was 
given a peerage in 1805 
and took the title Viscount 
Sidmouth. 

Addington was home 
secretary from 1812 to в 
1822. He aroused intense disapproval because of his _ 
harsh treatment of working-class “agitators.” During his 
term as home secretary, troops clashed with a crowd in 
the Peterloo Massacre. 

See also Peterloo. 

Addis Ababa (pop. 1,412,577) is the capital and largest 
city of Ethiopia. It is a leading city of Africa and an im- 
portant convention centre for international African con 
ferences. Addis Ababa lies in central Ethiopia. For loca 
tion, see Ethiopia (map). 

Addis Ababa lies on the southern slopes of the Entoto 
Mountains. Deep ravines cut through the city. Many ё 
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An adder commonly known as the European viper, above, i$ 
the only poisonous snake that is found in the United Kingdom 


calyptus trees grow in and near Addis Ababa. 

Ethiopia's national government occupies the palace of 
a former emperor, Menelik II, in Addis Ababa. The Jubi- 
lee Palace, the residence of former Emperor Haile Selas- 
sie I, is іп the city. The Organization for African Unity 
(OAU) and the United Nations Economic Commission for 
Africa have their headquarters in Addis Ababa. The Na- 
tional Theatre, the University of Addis Ababa, and sev- 
eral museums are also in the city. 

Homes of wealthy and poor people stand next to each 
other throughout Addis Ababa. The city's housing 
ranges from high-rise apartment buildings and Euro- 
pean-style homes to traditional African mud huts. 

Addis Ababa is an important commercial centre and 
has one of Africa's largest open-air markets, the Mer- 
cato. The city’s products include cement, sugar, textiles, 
and tobacco. Addis Ababa has an international airport, 
and a railroad links the capital with Djibouti, a city on 
the Gulf of Aden. A rapidly growing population and 
other factors have made unemployment a problem. 

Addis Ababa was founded in 1887 by Menelik 1, who 
was then king of Shawa Province. Menelik made Addis 
Ababa the capital of the province. He took the throne as 
emperor of Ethiopia in 1889, and Addis Ababa became 
the nation's capital. Until 1974, much of Addis Ababa's 
land was owned by the emperor's family, members of 
the nobility, and the Ethiopian Orthodox Church. That 
year, a revolution headed by Ethiopian military leaders 
overthrew Emperor Haile Selassie |. Most of the city's 
land then came under government control. 

See also Ethiopia (picture: Addis Ababa). 

Addison, Joseph (1672-1719), was an English author 
and politician. He is best known for his collaboration 
with Sir Richard Steele in writing and publishing The 
Spectator, a series of 555 popular essays published in 
1711 and 1712. These essays were intended to improve 
manners and morals, raise the cultural level of the mid- 
dle-class reader, and popularize serious ideas in science 
and philosophy. Most of the essays deal with social be- 
haviour, love and marriage, and literature. Addison 
wrote with charm and polish, and Steele with liveliness 
and feeling. See Steele, Sir Richard. 

. The Spectator became popular because it expressed 
їп а natural but sophisticated manner the ideals admired 
by its readers. The essays also gave middle-class read- 
ers a pleasant sense of self-improvement in manners 
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and taste. To add to the interest of the essays, Addison 
and Steele introduced a set of representative English 
characters. The most famous one was the simple but de- 
lightful country squire, Sir Roger de Coverley. 

Addison also contributed to The Tatler (1709-1711), a 
periodical started by Steele. Addison's verse tragedy, 
Cato (1713), though undramatic, was admired for its pa- 
triotic sentiments. 

Addison was born in Milston in Wiltshire. While at- 
tending Oxford University from 1687 to 1699, he earned 
a reputation as a classical scholar. He was rather re- 
served, but his personal charm and wit won him power- 
ful friends in London. 

Addison entered politics after achieving sensational 
success with a patriotic poem, "The Campaign" (1704), 
which described the English victory in the Battle of Blen- 
heim. He served in Parliament from 1708 until his death 
and also held several government appointments. His po- 
litical ambitions were fulfilled in 1717 when he was ap- 
pointed a secretary of state. Illness forced him to resign 
in 1718. 

Addison, Thomas (1793-1860), was a British doctor 
famous for his description of Addison's disease (see Ad- 
dison's disease). Addison reported this condition, in 
which bronzed skin is found together with diseased 
adrenal glands, in a research paper in 1855. He also de- 
scribed Addison's anaemia, known today as pernicious 
anaemia (see Anaemia). During his lifetime, Addison's 
reputation rested largely on his outstanding ability as a 
doctor and teacher. His painstaking examinations of pa- 
tients and his uncanny diagnoses became a legend. 

Addison was born near Newcastle upon Tyne, Eng- 
land. He obtained his medical degree at the University 
of Edinburgh in 1815 and started his practice in London. 
In 1824, he was appointed assistant doctor at Guy's Hos- 
pital in London. He began teaching and conducting clin- 
ical medical studies there, and his work eventually made 
him a leading figure in British medicine. 

Addison's disease is a serious ailment of the adrenal 
glands. It is caused by damage to the cortex (outer por- 
tion) of the glands as a result of tuberculosis, cancer, or 
improper functioning of the body's immune system. The 
damage interferes with the secretion of hormones by 
the adrenal cortex. Victims of Addison's disease may ex- 
perience muscle weakness, loss of body fluids, and 
gradual darkening of the skin. They also may become 


Addis Ababa, the capital of 
Ethiopia, lies in the central 
part of the country on the 
southern slopes of the Entoto 
Mountains. It is a major Afri- 
can commercial centre and 
the site of many international 
African conferences. 
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more sensitive to infections. The disease is fatal if un- 
treated, but victims treated with supplementary hor- 
mones are able to function well. 

See also Gland. 
Addition is a way of putting together two or more 
things to find out how many there are altogether. Only 
like things can be added—that is, you cannot add apples 
and pencils together. 

Suppose you have a set of 5 apples and a set of 3 ap- 
ples on a table: 


Now put the sets together in a new set of 8 apples. 


You add when you put together two or more sets to 
find out how many there are altogether. 


Learning to add 


To find out how many things you have added to make 
anew set, you can count them or think them together. 

Addition by counting. Ralph has 3 red marbles and 
4 blue marbles. He puts them together in one set. 


How many marbles are there in the first set? Count 
them. There are 3 marbles. How many marbles are there 
in the second set? Count them. There are 4 marbles, 
Now, put the marbles together and count them in the 
third set. There are 7 marbles. We call this counting to- 
gether. You counted to find how many 3 marbles and 4 
marbles are together. You discovered that 3 and 4 are 7, 


Suppose you have drawn 3 circles. Now draw 4 more 
circles next to the first 3, 


ООООООО 


You know that there were already 3 circles. So you can 
think “3” and point to each of the 4 new circles, and 
count ^4, 5, 6, 7." This is called counting on. You can find 
out how many 3 and 4 are together by thinking “3” for 
the first set, and counting on until you have counted the 
4 circles in the second set. Counting on serves as a 
quicker way of adding things than counting them to- 
gether. 


Addition by thinking. Suppose there are 4 girls at 


the blackboard and 5 girls at the reading table. You find 
how many girls there are altogether by thinking. For ex- 
ample, you could think: “I already know that 4 and 4 are 
8, so 4 and 5 will be 1 more. That means that 4 and 5 are 
9." Or, you could think: “4 girls and 5 girls are 9 girls” 
We call this thinking together. Thinking together is a 
quicker way of adding than counting together or count- 
ing on. 

коргош! Suppose you want to put together two 
sets in a new set and the new set will be more than 10. 
For example, Nancy wanted to know how many 9 and 6 
are. To find out, she drew a number line: 
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Nancy found out that 9 and 6 are 15. But she saw some- 
thing interesting and drew two more lines: 
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9 6 
Nancy found that 9 and 6 are the same as 10 and 5. It is 
easier for beginners to add 10 and 5 than it is to add 9 
and 6. We call changing the sets 9 and 6 to the sets 5 
and 10 regrouping. Here are some examples: 


8and 4 are 12 (10 and 2) 
7 and 8 are 15 (10 and 5) 
9 and 4 are 13 (10 and 3) 


Writing addition. You should write down your addi 
tion problems, so you have a record of your counting of 
thinking. 

You can make a record with pictures: 


Or you can make a record with numbers and words: 


2and 4 are 6 


Addition terms 


E 


Addend. In 4 9 — 15, the numbers which are added, 
4 and 9, are both addends. 

Addition fact is a basic statement in addition. For 
example, 2 + 3 Sand 8 + 7 = 15 are addition facts. 

Carry in addition means to transfer a number from 
one place in the sum to the next. A 10 in the 1's place 
must be carried to the 10s place. 

Sum. In 4 + 9 = 13, the total, 13, is the sum. 


But it is easiest and best to make a record with num- 
bers and signs: 


2+4=6 or 


оь N 


In the first example, the plus sign (+) tells you to add. 
You can read 2 + 4 as “two and four.” The equals sign 
(=) means that the sets on one side of the sign are equal 
to the set on the other side of the sign. You can read 

2 + 4 = 6 as "two and four are six" The second example 
shows how you write an addition problem when you 
want to work out the answer on paper. The two or more 
groups you want to put together, or add, are called ad- 
dends. The new group is called the sum. 


А Addend 
4 Addend 
6 Sum 


Addition facts. By putting together sets, you have 
discovered that 5 + 3 = 8,3 + 4 = 7, and9 + 6 = 15. 
We call these addition facts. Each addition fact is made 
up of two or more addends and a sum. You can discover 
all the addition facts by putting together sets of things. 
Some beginners practise with sets of coins or bottle 
caps. 
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+ Itis best to learn the addition facts so you can use 
them quickly and easily. You will be able to use them in 
Your daily life. You will also need them when you want 


Addition 37 


to add larger numbers together and solve problems. 

Learning these addition facts looks like work at first. 
But there are several ways to make learning the facts 
easier. For instance, if you look at all the facts in which a 
number and 1 are added, you will see that learning 
them is something like ordinary counting. Also, many of 
the pairs of addends are just the reverse of each other. 
For example, 4 + 5 adds up to the same thing as 5 + 4. 
We call a fact like 3 + 3 = ба double. Knowing doubles 
is useful. If you know that 4 + 4 = 8, then 4 + 3 15 1 less 
than 8, and 4 + 5 is 1 more than 8. You should be able 
to think of other ways to help you learn the addition 
facts. 


Adding larger numbers 


You use the addition facts and the idea of place value 
to add larger numbers. 

Adding 10's. Last week, Tom was given 2 packets of 
sweets, both with 10 sweets inside. Altogether he had 20 
sweets. This week, Tom was given 3 packets which alto- 
gether contained 30 sweets. How many sweets has Tom 
had altogether? You can find the answer by counting. 

You find that Tom had 5 packets altogether, contain- 
ing 50 sweets: You can find the answer by adding. 


2packets — 20sweets 
3packets 30 sweets 
5packets 50 sweets 


If you know that 2+3 = 5 you know 2 tens and 3 tens 
are 5 tens. A packet is 10 sweets, so you can see that 20 
sweets + 30 sweets = 50 sweets. 

Here is another example: 


4 4 tens 40 
t4 2tens 20 
6 6tens 60 


You can see that 4 + 2 = 6, 4 tens + 2tens = 6 tens, 
and 40 + 20 = 60. The 6 in the 60 shows six 10's be- 
cause it is in the 10's place. You add 105 in the same way 
that you add 15. But you must write the sum in the 10's 
place. And you must remember to write a zero in the 1's 
place to show that the sum is 10's, not 1's. 

Here is a third example: 


8 8tens 80 
29 9 tens .90 
17 17 tens 170 


Here the sum of the 10's is seventeen 105. Seventeen 
10's is the same as ten 10s and seven 105. But ten 10's is 
100. So you must write the sum in the 10's and 100s 
places, and write in a zero to show that the answer is 
one 100, seven 105, and no 1's. 

Adding 10's and 1's. Suppose there are 23 boys and 
24 girls in a school play. To find out how many children 
there are altogether, you must add 23 and 24. 


2 tens and 3 ones 23 
2 tens and 4 ones 24 


4 tens and 7 ones 


We call the numbers 23 and 24 two-place numbers. 
When you add two-place numbers, you add the 1's first. 
In this example, three 1's and four 1's are 3 + 4 = 7. You 
write the sum of the 1's in the 1's place of the answer: 
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23 
24 
7 


Next, you add the 10's. Two 105 and two 105 are added 
as 2 + 2 = 4. The 4 stands for four 105. You write the 
sum of the 10s in the 105 place of the answer: 


23 
24 
47 


So there are 47 children in the school play. 
Here is another example: 


72 
E 
115 


First, you add the 1s: 2 + 3 = 5. Next, you find that 
seven 105 and four 10s are eleven 10's. Eleven 105 are 
the same as ten 10s and one 10, or one 100 and one 10. 
So you must write the sum of the 105 in the 105 and 
1005 places in the answer. 

When there are several addends, we often speak of 
the 1's, 10's, and 1005 as columns, When you add col- 
umns, you must learn to think the additions. At first it 
may help to keep some kind of record. 


With practice, adding two-place numbers and long col- 
umns will become easy. 

How to carry. When you add two-place numbers, 
the sum of the 1's column is often 10 or more. To add 
such numbers, you must learn to carry. 

Here is an example of carrying: 


45 
27 
2 
From the 1's column, there is a 
10 to be added to the 10's column. 
CARRY Write a 1 for the one 10 at the 

top of the 10's column. This 
is what carrying means. 

1 

45 

27 

72 


You add longer columns of two-place numbers in the 
same way. 


24 
52 
17 


First, add the 1's column: 4 + 2 = 6, and 6 + 7 = 13. 
Thirteen is one 10 and three 1's. Write the 3 in the 18 
place of the answer. Carry the one 10 to the 105 column 
by writing a 1 at the top of the 10s column. 

1 

24 

52 

17 

3 


Now add the 10's column: 1 + 2 = 3,3 + 5 = 8, and 
8 + 1 9. This 9 means nine 105. Write the 9 in the 10s 
place. 

1 

24 

52 

17 

93 


Adding three-place and four-place numbers is no 
more difficult than the examples you have just done. You 
must always remember to keep the columns straight, 
and to add 1", 10's, 1005, and so оп, in order. Here is ап 
example: 

371 
403 
139 


First, add the 1's column: 1 + 3 + 9 = 13. Write 3 for 
three 1's in the 1's place of the answer. Carry the 10 by 
writing 1 for one 10 at the top of the 10s column. 


1 
371 
403 
139 

3 


Next, add the 10's column: 1 + 7 + 0 + 3 = 11. This i$ 

not eleven 1's. It is eleven 10s. Eleven 105 is опе 100 and 
one 10. So write 1 for the one 10 in the 105 place of the 
answer. Carry the 100 by writing 1 for one 100 at the top 
of the 1005 column. 


11 
371 
403 
139 
13 


Now add the 1005 column: | + 3 + 4 + 1 = 9. This 9$ 
nine 100s. Write 9 in the 100s place of the answer. 


11 

371 
403 
139 
913 


The sum is 913. You use the same method of carrying 
for 1,000s and larger numbers. 


Here is an example in which the number that you 


carry is more than one 10: 


37 
29 
18 


First, add the 1’s column: 7 + 9 + 8 = 24. Twenty-four is 
two 105 and four 1's. Write the 4 in the 1's place in the 
answer. Carry the two 105 to the 10's column by writing 
a2 at the top of the 10s column. 

2 

37 

29 

18 

4 


Now add the 10s column: 2 + 3 + 2 + 1 = 8. This 8 
means eight 10's. Write the 8 in the 105 place of the an- 
swer. 

2 

37 

29 

18 

84 


The sum is 84. The numbers you carry may often be 20s 
or 305 or 405, and so on. 


Checking addition 


Good workers always check their addition to see 
whether they have made any mistakes. There are several 
ways to check addition. 

Adding up. You have learned to add a column of fig- 
ures by starting at the top and adding down. After you 
have written the sum, you can check your answer by 
adding up—that is, starting at the bottom of the column 
and adding up to the top. Here is an example: 


21 

34 

42 2+4=6. 641-27 
97 Я 


4+3 =7..7 2 = 9. 


lf you get the same answer adding ир as you did adding 
down, your answer is probably right. 

Subtraction can be used to check problems with 
only two addends (see Subtraction). Here is an example: 


422 


+736 
1158 


the check the addition, subtract one of the addends from 
the sum. For example, subtract 736 from 1,158. The sub- 
traction should leave 422 if the addition is correct: 


1158 
—736 
422 


Estimating is a good way of checking addition, but it 
hs "i catch small mistakes. If you estimate before you 
xd through a problem, you will have an idea of your 

answer in advance. You should get into the habit of al- 
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ways estimating your answer first. Here is an example: 


ESTIMATING 


(Think) 


32 32 is about 30. 
46 46 is about 50. 
a 30 and 50 are 80. 


71 is about 70. 
80 and 70 are 150. 
The answer should be about 150. 


There are other methods of checking used in arithmetic. 
Some of them can be used for addition. 


Addition rules to remember 


1. Remember what addition means. You can find the 
answers to addition problems by counting. But it is 
quicker and easier to think the answers. 

2. Learning the 81 addition facts will help you think 
the answers to addition problems. 

3. You can put the addends in any order without 
changing the sum of the equation. For example, 
34+2+7=12,2+7 + 3 = 12, and7 +3 + 2 = 12. 

4. You can add only quantities of the same kind—that 
is, you must add 1's to 1's and 105 to 105, and be careful 
not to mix them up. 


Fun with addition 


Number puzzle. Each player draws a noughts and 
crosses outline on a piece of paper. 


Then, each tries to fill in the spaces with the numbers 
from 1 to 9, so that if three numbers are added across, 
up and down, or diagonally the sums will be 15. The 
player must use each number from 1 to 9. The first 
player with the correct answer wins. 

Two winks. Make a pack of 20 cards on which the 
numbers from 1 to 10 have been written. Make two 
cards for each number. Divide the pack of cards into 


TWO 


WINKS 
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two piles, and put one pile face down in front of each of 
two players. The first player turns a card and holds it up 
for both himself and another player to see. The second 
player does the same thing from the other pile of cards. 
The player who first sees that the sum of the numbers 
on the two cards is 10 or more calls out “Two winks!" 
Then, that player takes the two cards. If the two cards do 
not equal 10 or more, the players put them back in the 
piles. When all of the cards have been turned in this 
way, the player with the most cards wins. 


Practice addition examples 


In each of the first six problems, what number should be 
used to replace the N? 


1.5 2-7, ла 27. 29 37. 395 
24+N=7 6 48 4.89 
2.8--6—14 15 40 28. 37 38. 525 
N+8=14 30 56 ^ ABl 
ИА 29.98 39. 618 
Ti 80 69 489 
4.3+6=N um 
G3-3 NO MA 5o 30. p 40. 311 
57+9=N "ri rd = 
9+N=16 18 0 31 : 41. 30 
6. 84+N=13 P. А bes 
5+8=N 19 10 6 on 
2 4 10 3i а E 
2 20. 37 р 42. 43 
20 
8. 14 g 6 80 
2 21. 56 3 7 
= 27 
9. 24 33. 6 43. 402 
2 22. 74 ы 187 
65 4 260 
10. 34 Me, 1 
5 23. 65 7 
2 ES 34. 7 
ro 23 : 44. 5627 
A 24. 43 4 1872 
8 51 
12. 25 25. 14 35. 249 
6 64 1.29 45. 7269 
143 
13. 35 25. 65 36. 7.65 2425 
6 18 182 82 
Answers to the practice examples 
15 10 36 19. 80 28. 93 37. 884 
2 6 1. 11 20 79 29. 167 38. 1,007 
зм 1230 21. 89 230 133 39, 1107 
4 99 13.41 22 139 31.22 40. 610 
5. 167 14 51 23. 88 32 23 41. 220 
65,13 15. 70 24 95 33. 22 42. 150 
7. 6 1610 25 78 34.25 43. 136 
8. 16 17. 130 26 83 35. 378 44. 20850 
9.26 18 10 27. 77 36. 947 45. 9919 


Related articles in World Book include: 


Abacus Division Numeration sys- 
Algebra(Addition ^ Fraction tems (Working 
Arithmetic Mathematics with numeration 


Decimal system Multiplication systems) 


Subtraction 


Outline 


1. Learning to add 

A. Addition by counting 
B. Addition by thinking 
C Regrouping 
D. Writing addition 
E. Addition facts 

1l. Adding larger numbers 
A. Adding 10's 
B. Adding 10's and 1's 
C. How to carry 

Ш. Checking addition 
A. Adding up 
B. Subtraction 
C. Estimating 

IV. Addition rules to remember 

V. Fun with addition 


Address, Forms of, are the courteous way to speak 
or write to someone. In most cases, a person can ad- 
dress another person as "Mr. Green" or "Mrs. Green" or 
by using the person's title, such as “Doctor”, before his 
or her last name. Some women, whether married or un 
married, prefer to be addressed as "Ms." However, spe 
cial forms are used if someone is writing to government 
officials, religious dignitaries, or members of certain 
professions. The most frequently used forms of address 
in such cases are shown in this article. An acceptable 
form for closing letters is "Yours sincerely” though oth- 
ers are used. 


Monarch 

Her Majesty 

Queen Elizabeth II 

Your Majesty; Madam 
(In the United Kingdom, the Queen's full title is "Elizabeth the 
Second, by the Grace of God of the United Kingdom of Great , 
Britain and Northern Ireland and of Her other Realms and Те 
den Queen, Head of the Commonwealth, Defender of the 

aith". 

In Australia, the Queen's full title is “Elizabeth the Second, by the 
Grace of God Queen of Australia and Her other Realms and Ter 
ritories, Head of the Commonwealth") 


Prince and Princess 
His Royal Highness The Prince of Wales 
His Royal Highness The Duke of York 
His Royal Highness The Prince Edward 
Her Royal Highness The Princess Royal 
Her Royal Highness The Princess of Wales 
Her Royal Highness The Princess Margaret 
Your Royal Highness 


Knights of various orders 
Sir John Green KCB (Knight Commander of the Bath) 
Sir John Green KG (Knight of the Garter) 


(The wife of a knight adds the title “Lady” to her name: Lady Ma 
Green) 


President of the United States 

The President 

Dear Mr. or Madam President: 
(In the United States, the President, state governors, and ambè” 
sadors are addressed as "His or Her Excellency”. Senators, Cor 
gress members, Superior Court judges, city mayors and heads 
of State departments are addressed as “The Honorable’) 


Commonwealth officials 


Governor general 
His or Her Excellency 
The Right Honourable John Green 
The Right Honourable Mary Green 
Governor General of Australia 
President 
His or Her Excellency 
The Right Honourable John Green 
The Right Honourable Mary Green 
President of the Republic 
Prime minister 
The Right Honourable John Green, P.C., М.Р. 
The Right Honourable Mary Green, P.C., M.P. 
Prime Minister 
Senator 
The Honourable John Green 
The Honourable Mary Green 
Member of the British House of Commons 
John Green, M.P. 
Mary Green, MP. 
Privy councillor 
The Right Honourable John Green, M.P. 
Minister of a department 
John Green, M.P. 
Mary Green, MP. 
Minister of Transport 
Judges 
The Honourable Mr./Ms. Justice Green 
(А High Court judge is addressed as "Your Lordship" ог” My 
Lord” only when the court is in session. An English or Australian 
justice of the peace on the bench is addressed in court as Your 
Worship“) 
Member of the House of Lords 
The Right Honourable 
The Duke of Middlesex 
Dear Duke: 
(А Чике is addressed on the envelope as “His Grace the Duke 
of Middlesex,” Other titled individuals, such as baronets 
or viscounts, are addressed with only their title. A peer is ad- 
dressed with his title and full name on the envelope and "My 
Lord" on the letter. An earl is addressed with his title on the en- 
velope and "My Lord’ on the letter. A knight always uses “Sir” be- 
fore his given name and is addressed "Sir John Green" on the 
envelope but "Dear Sir John" or “Dear Sir” on the letter) 
Ambassador 
The Honourable John Green 
The Honourable Mary Green 
Ambassador of the United States of America 
Р 
His Excellency Sir John Green 
Her Britannic Majestys Ambassador 
E 
pes Her Excellency 
mbassador of А i 
Premiee ustralia 
The Honourable John Green 
The Honourable Mary Green 
yor 
Tu Right Honourable the Lord Mayor of London 


the Lord Mayors of Australian state capitals 
His Worship Mayor John Green 
нег Worship Mayor Mary Green 

г 


The Right Worshipful the Mayor of Oxford or the Lord May- 
ors of Newcastle, Wollongong, and Darwin and the Mayor of 
Geelong 

Dear Sir or Madam: or Dear Sir or Madam 

Mayor: 


fe eral of the United Nations 
is or Her Excellency 

John Green 

Mary Green 

Secretary-General of the United Nations 

Sir or Madam: or Dear Mr. or 

Madam Secretary-General: 
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(Ambassadors and representatives to the United Nations use the 
form “Representative of Brazil to the United Nations.) 
Members of the clergy 


Bishops and archbishops 
His Grace the Lord Archbishop of York, 
My Lord Archbishop: 
The Right Reverend the Lord Bishop of London 
My Lord Bishop: 
The Reverend John Green, D.D., 
Bishop of Durham 
Dear Bishop Green: 
(Roman Catholic bishops often use “The Most Reverend." Greek 
Orthodox bishops often use "The Very Reverend." 
Cardinal 
His Eminence 
John Cardinal Green 
Archbishop of Sydney 
Dear Cardinal Green: 
Minister 
The Reverend John or Mary Green 
Dear Reverend Green: 
(If a minister has a doctor's degree from a university, it is often 
used in the salutation in place of "Reverend; as "Dear Doctor 
Green”) 
Rabbi 
Rabbi John Green 
Dear Rabbi Green: 
Priest, Canon, Dean 
The Reverend John Green 
Dear Father Green: 
The Reverend Canon John Green 
Dear Canon Green: 
The Very Reverend the Dean of Oxford 
Reverend Sir, Dear Dean: 
Nun 
Sister Mary Xavier, T.O.S.F. 
Dear Sister Xavier: 
Other forms 


Professor 

Professor John Green 

Professor Mary Green 

Dear Professor Green: 
(Full professors, associate professors, and assistant professors 
can be addressed as "Professor." Lecturers, tutors, and fellows 
are addressed as "Mr. or Мгѕ.) 
Lawyer 

Mr. John Green 

John Green, Esq. 
(Queen's Counsel add the initials Q.C. after the name: Mrs, Mary 
Green Q.C) 
Doctor 

Dr. John Green or John Green, M.D. 

Dr. John Green or John Green, Ph. D. 

Dr. John Green or John Green, Mus. D. 

Dear Dr. Green: 
(In the United States, all medical doctors and dentists are ad- 
dressed as “Dr.” In Great Britain, surgeons and specialists are 
more often addressed as "Mr." Dentists are rarely addressed as 
“Dr.” People who have a doctorate— such as a Ph.D.—may choose 
whether or not to be addressed as "Ог 
Military personnel 

Lieutenant John Green, RA.N. 

Field Marshal Sir John Green 

Dear Lieutenant Green 

Dear Field Marshal; Dear Sir John 
(All people who hold rank that has subgrades, such as vice 

admiral, second lieutenant, or staff sergeant, are addressed 

as "Dear Admiral;, Dear Lieutenant, or Dear Sergeant.) 
Widow 

Mrs. John Green 

Dear Mrs. Green: 
(If a widow or particularly a divorced woman signs her own 
name to a letter, "Mrs. Betty Green; then the person writing to 
this woman should use the same form of address.) 


See also Letter writing. 
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Ade, George (1866-1944), was an American humorist, 
playwright, and journalist. He won fame for his comic 
stories written in the everyday speech and popular 
slang of the rural Midwest, especially his home state of 
Indiana. Ade's best-known work is Fables in Slang (1899), 
a collection of stories modelled on Aesop’s Fables. The 
work consists of humorous tales of country life and of 
country people living in the city. It also makes fun of 
show-offs and bigots. 

Ade was also a noted comic playwright and author of 
musical comedies. His plays include two satires on col- 
lege life, The College Widow (1904) and Just Out of Col- 
lege (1905). His most popular musical was The Sultan of 
Sulu (1902). 

Ade was born in Kentland, Indiana. During the 18905, 
he worked as a reporter for the Chicago Record. Many 
of his stories originally appeared in a column he wrote 
for the newspaper. 

Adelaide (pop. 1,023,617) is the capital and chief port 
of South Australia. It was named after Queen Adelaide, 
wife of the British monarch William IV. Adelaide is 
South Australia’s most important administrative, indus- 
trial, commercial, and cultural centre. It is also the state's 
main transport centre, and an important collection and 
distribution point for manufactured goods. 

Colonel William Light, the first surveyor general of 
South Australia, selected the site of Adelaide on Dec, 31, 
1836, and completed the plan for the city in 1837. Light's 
city plan, with its wide streets, squares, and a belt of 
parklands around the central area of the city, has been 
widely acclaimed. 

Adelaide is often referred to as the City of Churches 
because of its large number of beautiful churches, The 
Adelaide Festival is held every two years, The Australian 
Grand Prix racing car event is held annually around the 


streets of the inner city. A casino is located in the main 
railway station in North Terrace, 


Adelaide is popular with tourists because of its 35 
kilometres of picturesque coastline, the natural beauty 
of the Adelaide Hills, and the unique belt of parklands 
around the central business area. People like living in 
Adelaide because of its mild Mediterranean-type cli- 
mate. Adelaide has warm, dry summers and cool, moist 
winters, Annual rainfall averages 53 centimetres, most of 
it falling in the winter months. In February, the hottest 
month, the temperature averages 23° C. The coolest 
month, July, has an average temperature of 10° C 

The metropolitan area covers about 1,800 square kilo- 
metres, It extends from Gawler in the north to Sellicks 
Beach in the south, a distance of 75 kilometres along the 
Adelaide plain. 


The city 


The city is bounded on the west by the Gulf St. Vin- 
cent and on the east by the southern Mount Lofty 
Ranges. The Torrens River flows through the city centre, 
serving as a meandering but approximately east-west di- 
viding line between the northern and southern sections 
of the city centre. The centre is the heart of the business, 
social, and political life of the city and provides goods 
and services for the whole area and state. Industrial and 
residential areas lie beyond the inner parklands 

Buildings. Most buildings in Adelaide are con- 
structed of stone or brick. This is because timber is 
scarce, but quarry stone and clay are readily available. 
The first colonists built their houses of limestone, brick, 
and pounded earth, The governor's first residence, built 
in 1838, was made of wood and clay. 

During the late 1800's and early 19005, Adelaide's 
builders erected many beautiful stone buildings includ- 
ing some of the city's fine churches. Parliament House, 
the Supreme and Police courts, the Roman Catholic Ca 
thedral of St. Xavier, St. Peter's Anglican Cathedral, the 
Australian and New Zealand Bank building, and Henry 


St. Peter's Anglican Cathe 
dral, /eft is one of the many 
beautiful churches in Ade 
laide. Adelaide is often called 
the City of Churches. Ade 
laide's coat of arms, above 
has as its crest an arm wield 
ing а miner's pick The Latin 
motto Uf prosint omnibus 
conjuncti means L Inited for 
the common weal. 


2 М 


Adelaide 


8 Pork or reserve 


Major road 
Other road or street 
Railway 


Point of interest 


Scale 
1:200.000 


20 Kilometres 


12 Miles 


Ayer's house are fine examples of these stone buildings. 

Education and the arts. Adelaide provides most of 
the higher education facilities of South Australia. Educa- 
tional institutions located in the city include the Univer- 
Sity of Adelaide, the Flinders University, and the Univer- 
sity of South Australia. 

The Adelaide Festival is held every two years. It at- 
tracts well-known international performers and provides 
an important showcase for Australian creative and per- 

orming artists. The Adelaide Festival Centre is the hub 
of Adelaide's performing arts. Operas, ballets, orchestral 
Concerts, recitals, dramas, films, and variety concerts are 
staged there, as well as major art exhibitions. There are 
also several theatres, 

The Art Gallery of South Australia is Adelaide's largest 


and most important gallery. The South Australian Mu- 
seum houses one of the world’s finest collections of 
items showing the culture of Australian Aborigines and 
the people of the southwestern Pacific and New Guinea. 
Other museums include the Botanical Museum, the 
Technological Museum, the Nautical Museum at Port 
Adelaide, the railway museum at Mile End, and the Bird- 
wood Mill Motor Museum. 

The State Library of South Australia is located in Ade- 
laide. There are also several other important libraries in 
the city of Adelaide. 

People. The people of Adelaide make up about 68 
per cent of the total population of the state of South 
Australia. In 1921, urban Adelaide contained only 52 per 
cent of the state's population. The proportion of the 


44 Adelaide 


Adelaide's water supply de- 
scends from the Mount Lofty 
Ranges east of the city. Pipe- 
lines carry the water from the 
reservoirs into the urban area. 
In addition, two large pipe- 
lines carry water from the 
Murray River. 


= Pipeline 
Reservoirs 
[8] Urban area 


Hills over 300 metres 
bove sea level 


population living in Adelaide has grown because of the 
continued growth of the new suburbs, particularly Eliza- 
beth, Tea Tree Gully, and Noarlunga. The city s amenities 
and its employment opportunities also attract new peo- 
ple. During the 19605 and 19705, the population of inner 
city areas and older suburbs decreased. This trend was 
reversed in the 19805. 

Large scale immigration in South Australia since 
World War II (1939-1945) lowered the proportion of Aus- 
tralian-born people and increased ethnic variety. Most 
of these immigrants settled in Adelaide, They have 
played an important role in the industrial development 
of South Australia. By country of origin, the main ethnic 
groups are the British, Italians, Greeks, Germans, Dutch, 
Poles, Yugoslavs, Russians, Austrians, Czechs, and 
Southeast Asians. 

Many immigrants live in the inner city suburbs of Ad- 
elaide. These residents influence the character of the 
older city suburbs. The churches, halls, and clubs of 
these migrant communities help maintain their ethnic 
culture. Soccer has grown in popularity, owing to the 
participation and interest of the migrant groups. Italians 
and Greeks raise market garden produce in some of Ad- 
elaides outer suburban areas. About 43 per cent of the 
population in Elizabeth moved there from Britain. 

Economy. About 73 per cent of South Australia's la- 
bour force works in Adelaide. Manufacturing employs 
the most workers in the metropolitan area, about 21 per 
cent of the total work force. Wholesale and retail busi- 
ness employ about 20 per cent, community services 
about 19 per cent, construction about 7 per cent, and 
transport about 4 per cent. About 114,000 people in Ad- 
elaide, about 29 per cent of the total work force, work in 
trade and industry. 

Two major car manufacturers operate in Adelaide. 
One company, with plants at Woodville and Elizabeth, 
employs about 4,500 people. The other company has 


C 


‘Swan Reach 


20 Kilometros | 
} 10 Miles 


plants at Lonsdale and Tonsley Park, and employs MA 
4,200 workers. Two companies located at Kilburn supply 
tubes and pipes. A large number of plants manua 
household appliances. Large chemical, fertilizer, and ce 
ment works are located at Port Adelaide, and there e 
huge storage facilities for grain and wool. Railway wor 
shops are located at Islington. An oil refinery at Port d 
Stanvac has attracted a variety of light industries aroun 
it. In the 19805, the South Australian government tried 10 
make Adelaide the high-technology centre of Аша 
by building an 85-һес!аге technology park north of the 
ci 


Adelaide, like most other cities of Australia, has 10 | 
pay great attention to its supplies of water for indue 
agricultural, and human use. The Adelaide Plain receiv 
only 35 centimetres of rainfall a year. Adelaide receives 
little rainfall between the months of November and 
March. For this reason, the area around Adelaide n: 
store water to maintain an adequate supply for its gro 
ing population. А е 

A number of small streams in the Adelaide Hills hav 
their sources in an area that receives up to 68 centime 
tres of rain a year. These rivers provide much of the 
water used in Adelaide and its suburbs. The deep nar- 
row valleys in the hills make ideal catchment areas к 
large dams. The Torrens River has a catchment area 0 
343 square kilometres. It feeds the Thorndon Park. на 
Valley, Millbrook, and Kangaroo Creek reservoirs. n 
reservoirs serve the city, North Adelaide, Port Adelaide 
and the northeast suburbs. is- 

The Onkaparinga River, the largest of the streams "i 
ing in the south Mount Lofty Ranges, supplies water { 
mainly to the southern and western parts of the metro 
politan area. It has a catchment area of 839 square kilo 
metres. The Happy Valley and Mount Bold reservoirs 
are fed by this river. The Myponga Reservoir, on the 
Myponga River, serves Willunga. 


The South Para is the largest water supply reservoir in 
South Australia. The South Para River feeds water into 
the South Para and Barossa reservoirs, which supply the 
northern suburbs, such as Salisbury and Elizabeth. 

The Murray River supplies water to the metropolitan 
area through the 67-kilometre Mannum-Adelaide pipe- 
line, constructed between 1949 and 1961; and the 48- 
kilometre Murray Bridge-Onkaparinga pipeline, com- 
pleted in 1973. Water from these pipelines supplements 
the supply available from natural intakes to the metro- 
politan reservoirs. 

Transportation and communication. The State 
Transport Authority provides about 965 kilometres of 
public transport bus routes throughout the city and sub- 
urbs. There are over 100 bus routes in the metropolitan 
area. Suburban rail services cover 153 kilometres and 
carry about 12 million passengers a year. 

Adelaide's main airport is at West Beach, only a short 
distance from the city centre. An international terminal 
was opened in 1982. An airport at Parafield serves light 
aircraft, and Edinburgh Airfield at Salisbury is a base for 
a Royal Australian Air Force maritime squadron. 

The city has direct road and rail links with Melbourne 
and is connected, through Port Pirie and Port Augusta, 
with transcontinental road and rail routes to Perth, Dar- 
win, and Sydney. 

The Advertiser, first published in 1858, is the major 
daily newspaper. The News, introduced in 1923, is the 
main daily evening paper. There is one Sunday paper, 
The Sunday Mail. The Australian Broadcasting Corpora- 
tion operates a television station and 3 radio stations. 
There are 3 commercial television stations, 14 commer- 
cial radio stations, and 4 public radio stations. 

Government. The Municipal Council of Adelaide is 
the main local government body in Adelaide. It is re- 
sponsible for the central area of the city. The lord 
mayor, 6 aldermen, and 12 councillors make up the 19- 
member council. In the suburbs, local councils are re- 
sponsible for road-making and repair, drainage, inspect- 
ing new buildings, garbage collection, and providing 
recreational areas. 


History 


The original inhabitants were Kaurna Aborigines. 
There were about 400 Kaurna when Europeans first set- 
tled in 1856. Diseases introduced by the settlers killed 
many Kaurna, and by 1870 all were dead. 

_The first reference to the site where the city of Ade- 
laide now stands occurs in the journal of Captain Mat- 
thew Flinders. Flinders surveyed the coast of South Aus- 
tralia in 1801 and 1802 in the brig /nvestigator. The first 
white man known to view the Adelaide Plain from the 
landward side was Captain Collett Barker. On April 19, 
1831, Barker surveyed the plain from Mount Lofty and 
discovered the Port River. But Charles Sturt's journey 
down the Murray River first focused attention on the 
area that later became South Australia. 

The site for Adelaide was chosen by the first surveyor 
general of the province, Colonel William Light. The 
area's first settlers arrived in July 1836. They landed at 
Nepean Bay on Kangaroo Island. Light arrived in August 
1836, and examined several possible sites. He chose an 


area a few kilometres inland from the eastern shore of 
Gulf St. Vincent, 
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The first colonists to settle the mainland arrived at 
Holdfast Bay on Dec. 28, 1836. They lived in tents on the 
beach while Light completed his survey of the selected 
site and laid out the plan of the city. The survey, which 
began on Jan. 11, 1837, was completed in two months. 
Governor Hindmarsh and Light disagreed over the se- 
lection of the site. Hindmarsh preferred a location closer 
to the sea. The colonists held a mass meeting, where 
they supported Light. By the end of the first year, Ade- 
laide's population had grown to 2,500 and 50 substantial 
buildings had been completed. 

Port Adelaide was proclaimed a harbour and legal 
port on May 25, 1837. On Aug. 10, 1840, Governor 
Gawler and his executives passed the Colonial Munici- 
pal Act, thus establishing the first municipal council in 
Australia. The council was a failure, and the act was re- 
pealed in 1845. The South Australian government con- 
trolled the city until the council was reestablished in 
1852. 

Between July 1838 and November 1841, villages such 
as Hindmarsh, Bowden, Thebarton, Port Adelaide, 
Walkerville, and Goodwood sprang up within 5 kilome- 
tres of Adelaide. Governor Gawler built a hospital, a cus- 
toms house, and government offices, and constructed 
roads. He also established a police force. The colony 
suffered a period of economic depression in the 1840's, 
but the discovery of copper at Kapunda and Burra 
brought renewed prosperity. By 1856, Adelaide's popu- 
lation had reached 32,810. The suburbs of Kensington 
and Norwood became separate municipal councils in 
1853, followed by Glenelg in 1855. 

The 1850's brought great improvements in transport 
and communication. By 1856, a bridge connected King 
William Street with North Adelaide. By 1860, railway 
lines had been laid from Adelaide to Port Adelaide, 
Salisbury, and Kapunda. Electric telegraph connected 
Adelaide with Melbourne in July 1856, and was later ex- 
panded to include suburban towns and distant parts of 
the colony. 

In 1860, Adelaide's first reservoir was completed on 
the Torrens River at Thorndon Park. After 1867, Adelaide 


Adelaide is a well-planned and well-laid out city. Its suburbs 
generally have broad treelined streets. 
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streets were lighted by gas. By 1901, both gas and elec- 
tric street lighting was in use. A horse-drawn tram sys- 
tem serving Adelaide and suburbs began in 1878, and 
was replaced by electric trams in 1907. 3 

By 1877, telegraph lines connected Adelaide with 
Melbourne, Perth, Darwin, and London. In 1887, the first 
train ran between Adelaide and Melbourne. Telephone 
services connecting Adelaide with Semaphore and 
Kapunda commenced in 1883. 

Adelaide experienced a land boom in the 1880s. New 
local councils were established at Unley in 1871, and at 
St. Peters, Semaphore, and Thebarton in 1883. 

Construction of the Hope Valley Reservoir in 1872 and 
the Happy Valley Reservoir in 1877 supplemented Ade- 
laide's water supply. A sewerage farm at Islington in 
1881, and the completion of a deep drainage system in 
1900, made Adelaide the first sewered city in Australia. 

The motor body firm of Holden and Frost was estab- 
lished in 1908. In 1925, the Metropolitan Tramways Trust 
introduced motor buses on some routes. In 1937, they 
introduced electric trolley buses. Motor buses gradually 
replaced trams over the next 40 years. A deepwater port 
opened in 1908 at Outer Harbour. 

The depression ofthe 1930s brought economic hard- 
ship to the people of Adelaide. The South Australian 
Housing Trust, established in 1936, provided low rental 
houses in suburban areas. 

During World War II, ammunition works were built at 
Hendon, Finsbury, and Penfield. Secondary industry 
continued to expand after the war. The state government 
took control of the electric power supply in 1946. Power 
stations were built at Port Augusta and Torrens Island. 

In the 19805, Adelaide's population passed the one 
million mark. New suburbs were built at Golden Grove 
in the north and Noarlunga in the south to house the ex- 
panding population. 

Adelaide Festival is held every two years. It attracts 
well-known performers from overseas, encourages 
local talent, and stimulates creative and performing arts 
in Australia. The festival is organized and presented by a 
small permanent staff, who work with an honorary 
board of governors. Voluntary advisory committees also 
help. State and federal governments provide subsidies. 
The Adelaide City Council, local businesses, and private 
citizens also donate funds. In 1958, a group of Adelaide 
citizens conceived the idea of a festival. The first festival 
was held in March 1960, 

Aden (pop. 318,000) is the second largest city of Yemen. 
Only Sana has more people. Aden lies on a small penin- 
sula that extends into the Gulf of Aden (see Yemen 
тар). Aden has served as an important port and trading 
centre since ancient times. 

Aden has both broad streets lined by Western-style 
buildings and winding, narrow streets bordered by old, 
thick-walled Arab buildings. The city serves as the trad- 
ing centre for its region and as a refuelling place for 
ships. It has a large oil refinery. Manufactured products 
include cooking oil and textiles. 

Aden became an important Roman trading centre 
during ancient times. In 1839, British forces took over 
the city. In 1967, Yemen (Aden) became an independent 
nation with Aden as its capital. In 1990, Yemen (Aden) 
and Yemen (Sana) merged and became the country of 
Yemen, with Sana as the capital. 


Adenauer, Konrad 
(1876-1967), served as chan- 
cellor of the West German 
Republic from its forma- 
tion in 1949 until he retired 
in 1963. Under his leader- 
ship, West Germany 
gained its sovereignty, 
made an extraordinary eco- 
nomic recovery, built its 
military power, and played 
a major role in Western 
European unity. Adenauer's 
accomplishments were all 
the more remarkable be- 
cause he was 73 years old when he started his 14 years 
as chancellor. 

Adenauer helped bring West Germany into the North 
Atlantic Treaty Organization (NATO), the Council of Eu- 
rope, the European Coal and Steel Community, and the 
European Common Market. He allied his country closely 
with the Western powers. Adenauer acknowledged Ger- 
тапу responsibility for the crimes committed against 
the Jews during World War 11 (1939-1945), and Germany 
paid war reparations to the Jewish state of Israel. Ade- 
nauer and French President Charles de Gaulle signed a 
Franco-German Treaty of Cooperation in 1963. This 
treaty was regarded as a symbol of reconciliation be- 
tween France and West Germany. These two countries 
had been traditional enemies for hundreds of years. 

As chancellor, Adenauer exercised strong rule. He 
treated his ministers as subordinates rather than as his 
colleagues. During his later years as chancellor, Ade- 
nauer's actions were criticized both by his own Christian 
Democratic Union Party members and by his opponents. 

Adenauer was born in Cologne, western Germany. He 
studied at the universities of Freiburg, Munich, and 
Bonn, and became a lawyer. He served as mayor of Co- 
logne from 1917 to 1933. During World War II, the Nazis 
imprisoned him several times. 

The Allies made Adenauer mayor of Cologne when. 
they occupied Germany after World War II. But the Brit- 
ish dismissed him, and Adenauer entered national poli- 
tics in 1947 as the leader of the Christian Democratic 
Party. He played an important role in drafting the West 
German constitution, which went into force in 1949. That 
year, he won his first election as chancellor. After Ade- 
nauer retired in 1963, his vice chancellor, Ludwig Er- 
hard, was elected chancellor, 

Adenine, See Cell (Producing energy). 

Adenoids, also known as pharyngeal tonsils, are a 
mass of glandlike tissue normally present in the upper 
part of the throat, directly behind the nasal passages. ^ 
small amount of this tissue is always found in the throats 
of newborn babies. Usually, it shrinks gradually and dis 
appears by the time the child is 10 years old. But some- 
times this shrinking process does not take place. In- 
stead, the adenoid tissue increases in varying degrees 
to form a large growth. It is this growth that people 
commonly call “adenoids.” 

The adenoid tissue may grow so extensively that it 
fills the entire space behind the nose and interferes with 
nasal breathing. The soft, spongy tissue harbours germs 
and becomes infected easily. The infecting organisms 


Konrad Adenauer 


The adenoids, or pharyngeal tonsils, are in the upper part of 
the pharynx (throat). They sometimes become enlarged and in- 
flamed, causing difficulties in breathing through the nose. 


often cause additional swelling so that the whole upper 
part of the throat may become clogged. Then breathing 
through the nose becomes almost impossible, and the 
Whole area is inflamed and sore. 

Enlarged adenoid tissue may also block the £usta- 
chian tube that connects the back of the throat and the 
middle ear. Fluid then forms in the middle ear, resulting 
$ a condition known as serous otitis media. This condi- 
ion may lead to hearing loss and recurrent ear infec- 
tions, See Ear (Diseases). 

Men the other tonsils, the adenoids consist of lym- 
Phoid tissue (see Lymphatic system). The adenoids and 
o'her ONE form a continuous ring of lymphoid tissue 
n ound the back of the throat. If the adenoid tissue be- 
rag subject to repeated infections, doctors may re- 
а it in a surgical operation called an adenoidectomy. 
Adi, сена, See Aeroplane (History). 
au * ^ is the property of two unlike substances that 
ers 5 them to stick together, Adhesion occurs because 

K а attraction between all molecules and atoms. 
oun strength varies, depending on the charac- 
don xs de the substances coming together. The adhe- 
ipte чн ееп the surfaces of two solid substances tends 
Fico even if they seem perfectly flat and clean. The 
к 5 аге actually rough when viewed through a mi- 
But if see and touch each other at relatively few places. 
bns € of the substances is part or all liquid, contact 

ееп the surfaces is much greater. 
lide oe adhesives are applied as thin layers of 
pobre cases, these liquids are solutions of 
tháse soi compounds of high molecular weight). As 
The MR set, their molecules become immovable. 
tin eel can be so good that a strong force will 
кей. substance, but not ће adhesive bond, to 


See also Cohesion. 

точ in the body, is a name for new tissue that 
mes binds together internal and normally sepa- 

a: of the body. Such tissue usually grows as a 

i nflammation or a surgical operation. Adhe- 
re often painful and may interfere with the nor- 
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mal work of the internal organs. Diseases of the heart or 
lungs may result in painful adhesions between those or- 
gans and the surrounding parts of the body. After ab- 
dominal operations, adhesions sometimes cause por- 
tions of the intestine to grow together or to the lining of 
the abdomen. If the adhesions interfere with digestion, 
additional surgical operations may be necessary. See 
also Tissue. 

Adhesive is a substance that bonds surfaces together. 
Adhesives, which include such materials as cement, 
epoxy, glue, and paste, are widely used in industry and 
in the home. They play an important role in the manufac- 
ture of aircraft, cars, books, and furniture and in the con- 
struction of buildings and roads. Many people use 
epoxy and glue to make simple household repairs. 

Since ancient times, people have made adhesives 
from such natural materials as tree sap and animal skins. 
Today, however, most adhesives consist chiefly of such 
manufactured substances as nylon, polyethylene, and 
silicone. Such synthetic adhesives last longer and create 
a stronger bond than natural adhesives do. 

Adhesives also vary in the way they are applied and in 
the manner in which they form a bond. For example, 
model aeroplane glue and most other adhesives contain 
water or solvents that make them easy to spread over a 
surface. The bond forms as the water or solvent evapo- 
rates and the adhesive hardens. Polyethylene and other 
thermoplastic or hot-melt adhesives are heated and liq- 
uefied before they are applied. The bond forms as the 
substance cools and hardens. Thermosetting adhesives 
require heat and pressure to set the bond. They are 
among the strongest adhesives and are used to bind 
surfaces that are subject to great stress. For example, 
the aircraft industry uses thermosetting adhesives to se- 
cure the tails of jet planes to the bodies. 

See also Adhesion; Glue; Gum; Mucilage. 

Adi Granth, meaning Original Scripture, is the holy 
book of the Sikhs. Sikhs are followers of the teachings of 
Sikhism, one of the religions of India. The Adi Granth is 
a large collection of more than 6,000 hymns. Most of 
these were composed by the first five Sikh gurus (teach- 
ers of religion) in a mixture of languages called Old Pun- 
jabi and Old Hindi. Others were composed by saints 
such as Kabir, a mystic poet of the 1400's, who com- 
bined Hindu and Muslim themes. 

The Adi Granth is arranged according to the ragas 
(patterns) in which the hymns are sung in temple serv- 
ices, The book is written in the Gurmukhi script of the 
Sikhs. Modern printed editions always have exactly 
1,430 pages. The Ad/ Granth was originally compiled in 
1604 by Arjan, the fifth guru. It was given its final form in 
1704 by the last living guru, Gobind Singh. He declared 
that, after his death, the Adi Granth would be the only 
guru of the Sikhs. Sikhs refer to the book as the Guru 
Granth Sahib, and pay it special reverence in their tem- 
ples. 

See also Nanak; Sikhism. 

Mountains are a group of mountains 
that cover about 30,000 square kilometres in northeast- 
ern New York state. The Adirondacks lie west of the Ap- 
palachian Mountains. Many tourists and sportsmen visit 
the Adirondacks because of the wildlife and the beauti- 
ful scenery found there. The region has about 100 
mountain peaks, and almost half of them rise above 
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1,200 metres. Mount Marcy is the highest point in New 
York State. It stands 1,629 metres high. Algonquin Peak 
rises 1,558 metres. Lake Champlain and Lake George are 
among the hundreds of lakes that dot the region. The 
Saranac Lakes and Lake Placid are famous resort areas. 

The Adirondack Mountains were formed when pow- 
erful geologic forces lifted the earth's crust more than a 
billion years ago. Glaciers later created most of the lakes 
in the region. In 1892, over 2,000 hectares in the region 
were set aside as Adirondack Park. Since then, the park 
has been expanded and now covers more than 24 mil- 
lion hectares of private and public lands. The word Adi- 
rondack comes from the Iroquois Indian word for bark 
eater. The Iroquois may have used this term to describe 
the neighbouring Algonquin Indians. 

See also New York. 

Adityavarman |? -1375?) was the first king of Melayu 
in central Sumatra in what is now Indonesia. He ruled 
from about 1356 to about 1375. 

According to Javanese chronicles, Adityavarman was 
brought up as a young prince at the court of Majapahit 
in Java. The Javanese took him back to Melayu and made 
him king, intending to keep him under their control. But 
once Adityavarman was established, he governed al- 
most as an independent ruler, This fact is shown by in- 
scriptions written during his reign in the ancient Indian 
language of Sanskrit. Adityavarman extended his king- 
dom from the area of Jambi on the east coast of central 
Sumatra, to the mountain districts of the Minangkabau 
people in western central Sumatra. A stone sculpture of 
Adityavarman is in the Indonesian National Museum in 
Jakarta. 

Adjective is a part of speech that describes, qualifies, 
or places limits on a noun or pronoun. Adjectives are 
said to modify nouns or pronouns. 

A speaker or writer uses adjectives to add detail, to 
make distinctions, and to be precise. For example, vari- 
ous adjectives can make the noun tulip more and more 
specific. A tulip limits the number to one. A red tulip 
adds a quality. A red tulip with white fringe provides 
even more detail. A red tulip with white fringe that looks 
like a party hat compares the noun with a familiar object. 
In this example, the added words, phrase, and clause all 
function as adjectives that modify the noun tulip. 

The position of adjectives. Adjectives can occupy 
three different positions in a sentence. An adjective can 
come before a noun, as in wild animal. it can follow а 
noun, as in captains courageous. Adjectives can also fol- 
lowa linking verb. Linking verbs include the verb to be 
and such verbs as seem, become, feel, or taste. In the 
sentence The furniture is durable, the adjective durable 
follows the linking verb is and modifies the noun furni- 
ture. Adjectives that follow a linking verb are called 
predicate adjectives. 

Single-word adjectives usually come immediately be- 
fore the words they modify: They found the happy child. 
The use of a single-word adjective after a noun may 
change a sentence's meaning: They found the child 
happy. A word or phrase that follows the noun and re- 
peats its meaning in different words is called an adjec- 
tive appositive. For example, The boring lecture, long 

and dull, lasted until 9 p.m. 

Clauses or phrases that modify nouns or pronouns al- 
most always follow them. Examples include The guest 


who came to dinner stayed al/ night and The president 
announced the end of the meeting. 

Comparison of adjectives. Adjectives show differ- 
ences in amount or degree by the addition of function 
words or by changes in form. The function words /ess 
and /east show decreasing amounts or degrees. The 
function words more and most show increasing 
amounts or degrees. Adjectives have three degrees of 
comparison, called the positive, the comparative, and 
the superlative. Some adjectives, usually those of one or 
two syllables, add -er to form the comparative and -est 
to form the superlative, as in the following examples: 


Positive Comparative Superlative 
dry drier driest 
happy happier happiest 
high higher highest 
rich richer richest 
slow slower slowest 
warm warmer warmest 


Adjectives of more than two syllables use function 
words, as in the next examples: 


Positive Comparative Superlative 
accurate more accurate most accurate 
beautiful more beautiful most beautiful 
interesting more interesting most interesting 
generous less generous least generous 
necessary less necessary least necessary 
reasonable less reasonable least reasonable 


Many adjectives, including handsome, happy, lovely, 
and proud, may be compared by either method—for ex- 
ample, happy, happier, happiest; or happy, more happy, 
most happy. А 

A special group of adjectives show comparison by ir- 
regular forms. That is, their changes in form follow no 
set rules. Here are some examples: 


Positive Comparative Superlative 

bad worse worst 

far farther, further farthest, furthest 
good better best 

little less, lesser least 

many, much more most 


Although many adjectives show three degrees of 
comparison, such adjectives as chief, main, and fore- 
most exist in only one degree. There are differences of 
opinion as to whether such words as round, perfect 
and unique can be compared. Many persons consider 
them absolute adjectives that can show degree only by 
such phrases as a/most round, more nearly perfect, and 
almost completely unique. However, such comparisons 
as more round, more perfect, and most unique have be 
come increasingly common in informal usage. 

Classifying adjectives. Adjectives are classified into 
several types according to their meaning and function. 

Descriptive adjectives specify the kind, nature, or 
condition of the words they modify, as in When we saw 
the fierce dog, we grew cautious. 

Proper adjectives come from a proper noun and аге 
written with a capital letter. Examples include Christmas 
tree, Easter egg, Roman numerals and Shakespearean 
sonnets. 

Interrogative adjectives ask a question, as in Which 
car do you mean? or What difference does it make? 

Relative adjectives are relative pronouns—such as 
who and which—that occupy a position usually filled 


The adjutant is the largest member of the stork famil 
у. It has a 
long beak and a white body with a grey back and wings. 


by an adjective. Examples include Choose whichever 
ting you like, and / know a singer whose range is two 
octaves. 

Determiners are adjectives that place limits on a noun 
rather than add description. Several groups of words 
Serve as determiners. They include the articles a, an, and 
the; the demonstrative adjectives that, this, these, and 
those; and the indefinite adjectives all, each, no, some, 
other, and much. The possessive forms of nouns and 
Eus are determiners, as in Dale's hat and her scarf. 
m ers and other expressions that indicate quantity 

7 erve as determiners: one box, second place, a ta- 
spoon of sugar, and a litre of milk. 

анна аге words that are not normally adjectives 
E. an adjective's position. Adjectivals cannot 
a. sere of comparison. For example, we can say à 
зың m /, but we cannot say a stoner wall or a stonest 
jg A E “amples of adjectivals include an evening 

E ies game, and a fancy dress party. 

Tu M e careful use of adjectives can clarify mean- 
à Eus den adjectives in a sentence may confuse 
A. or listener. One carefully chosen adjective 
SA more than two or three vague ones. 
оше. dies à person may have difficulty in deciding 
es P use an adjective or an adverb after certain 
Neb the ee requires a word to modify the 
eles sm oice should be an adverb—for example, 
requires e well, not Helen sings good. \t the sentence 
Subject a vord following a linking verb to modify the 
1 EU e choice should be an adjective—for example, 
calmly E. d 1 feel badly. \n the sentence He looked 
modifies ee Judge, the word calmly is an adverb that 
Bon act G ed. It describes the manner in which the 
calm is a e ип the sentence He looked calm, the word 
scribes tbe icate adjective that modifies he. It de- 

E condition of the subject. 

Pigs рова agreement between adjectives and 

and ype ig created when such words as kind, sort, 

Or that In sa Yann with the demonstrative adjectives this 

Should be ich cases, both the adjective and the noun 
either singular or plural. For example, I like 
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this kind of film or I like these kinds of films, but not / 
like these kind of films. 

See also Adverb; Apposition; Article; Comparison. 
Adjutant is the name of two species of large birds in 
the stork family. Adjutants are found in India and South- 
east Asia. The greater adjutant stands about 1.5 metres 
high, and the esser adjutant measures up to 1.2 metres 
tall. Both birds have a white body, and the back and 
wings are dark grey. The greater adjutant has a long bag 
of skin that hangs under its bare neck. The bird can puff 
out this skin and fill it with air. The Indian government 
protects adjutants because these birds eat dead animals 
that would otherwise decay and possibly spread dis- 
eases. 

Scientific classification. Adjutants belong to the stork fam- 
ily, Ciconiidae. The greater adjutant is Leptoptilos dubius, and 
the lesser adjutant is L javanicus. 

See also Marabou; Stork. 

Adler, Alfred (1870-1937), an Austrian psychiatrist, de- 
veloped important theories concerning the motivation 
of human behaviour. According to Adler, the major 
force of all human activity is a striving from a feeling of 
inferiority toward superiority and perfection. Adler at 
first referred to this force as a drive for power. He later 
called the force a striving for superiority. Adler termed 
his school of thought individual psychology. Today, this 
school of psychological thought is frequently referred 
to as Adlerian psychology. 

Adler taught that everyone experiences feelings of in- 
feriority. He believed that each person strives to over- 
come such feelings according to a unique set of goals. 
Every individual, he said, also has a unique way of at- 
tempting to achieve the goals. Adler used the term style 
of life for the person's goals and methods of pursuing 
them. He claimed that the style of life becomes estab- 
lished by the age of 4 or 5. He also believed that an indi- 
vidual's self-image and opinion of the world reflect the 
person's style of life. 

The importance of social forces in determining be- 
haviour was emphasized by Adler. He believed that each 
person is born with a trait called social interest. This 
ability enables the individual to relate to other people 
and to place the good of society above selfish interests. 
Many of Adler's ideas have become part of the theory 
and practice of psychiatry. 

Adler was born near Vienna, Austria. He received his 
MD degree from the University of Vienna in 1895. Adler 
was an eye specialist and a neurologist before becom- 
ing a psychiatrist. From 1902 to 1911, he worked with the 
famous Austrian psychiatrist Sigmund Freud. Between 
1919 and 1934, Adler established child guidance clinics 
in Vienna. He trained teachers, worked with parents, 
and supervised teachers’ clinical activities with dis- 
turbed children. Adler moved to New York City in 1934. 
Adler, Dankmar (1844-1900), was a prominent mem- 
ber of the Chicago School of architecture, He made sig- 
nificant contributions to architectural engineering, 
acoustics, and theory. The Central Music Hall (1879) in 
Chicago established Adler's reputation as a designer of 
auditoriums. In 1881, he formed a partnership with Louis 
Sullivan. Their firm achieved international fame for its 
designs of auditoriums and skyscrapers. 

Adler was born near Eisenach, Germany, and moved 
to the United States in 1854. The most famous of his 
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many commercial structures designed with Louis Sulli- 
van were the Chicago Auditorium Building (1886-1889), 
and the Wainwright Building (1890-1891) in St. Louis. 

See also Sullivan, Louis Henri. 

Administrative law. See Law (Public law; table: The 
branches of law). 

Admiral is the highest rank in a navy. Most admirals 
command fleets or specially organized naval units called 
task forces or task groups. 

The word admiral comes from the Arabic term amir- 
albahr, which means “commander of the sea.” The title 
of admiral was introduced into Europe during the Cru- 
sades (A.D. 1096-1291). In the United States, captains 
were the highest-ranking officers in the Navy until 1862. 
This was the year in which the rank of rear admiral was 
established. 

Admiralty is a traditional name for a department of a 
nation's government that directs naval affairs. For exam- 
ple, the Admiralty in the United Kingdom controlled the 
Royal Navy. The government department responsible 
for the Royal Navy now is the Ministry of Defence. Be- 
ginning in the 1300s, the lord high admiral commanded 
the Royal Navy. In 1708, the Board of Admiralty (which 
now actually forms part of the Ministry of Defence) as- 
sumed control of naval affairs. Its powers are about the 
same as those of the Department of the Navy in the 
United States and of the Maritime Command in Canada. 
The term admiralty /aw applies to a body of laws relat- 


ing to ships and shipping. It covers wrecks, collisions, 
and cargo damage. 


See also Maritime law. 
Admiralty Islands, a group of islands in the South 
Pacific Ocean, are part of the nation of Papua New 
Guinea. The islands have a population of about 30,500 
and cover 2,072 square kilometres. The group includes 
one large island (Manus), several small, hilly voleanic is- 
lands, and about 100 low reef islands (see New Guinea 


ітар). Lorengau, the group's principal town, is on 
Manus Island. 


Manus Island, above, is the largest o 
is covered by a dense tropical forest. 


f the Admiralty Islands. It 


Adobe structures are made of sun-dried bricks. Since ancient 
times, people living in desert regions have built adobe houses. 
Adobe consists mostly of clay, which stays cool in extreme heat. 


The first Europeans to reach the island were probably 
the Dutch navigators Willem Schouten and Jakob le 
Maire. In 1616, they found the islands inhabited by Mel- 
anesians, a dark-skinned people with black, woolly hair. 
Germany claimed the group in 1884. Australians cap- 
tured the islands in World War | (1914-1918), and Japan 
occupied them in 1942 during World War Il. In 1944, 
American and Australian troops recaptured the islands. 
A naval base was built at Manus and was used to launch 
the invasion of the Philippine island of Leyte in 1944. The 
base was later abandoned. 

Manus Island, covered by dense tropical forest, is 
about 80 kilometres long and 27 kilometres wide. It has 
a rugged central mountain range, reaching 718 metres 
high. The island's average rainfall is about 380 centime- 
tres a year. The lowlands have marshes and large coco- 
nut groves. Taro, yams, bananas, pineapples, and pearls 
are some of the island products. Sago, a starch taken 
from various palm trees, is also important. 

See also Bismarck Archipelago; Pacific Islands. 
Admiralty law. See Maritime law. 

Adobe is the Spanish name for sun-dried bricks, or for 
a house built with such bricks. A less common type of 
adobe is made with dampened earth pressed down in 
building forms similar to those used for poured con- 
crete walks. 

People have used adobe to build houses and other 
structures in desert regions for thousands of years. The 
ancient Egyptians and Babylonians used adobe. 

To make adobe, workers mix sandy clay or loam with 
water and a small quantity of straw, grass, or similar mê- 
terial. The straw holds the mixture together, giving the 
bricks greater stability. The mixture is placed in wooden 
forms that shape it into bricks, Workers remove the 
forms when the bricks are dry. Then they bake the 
bricks in the sun from ten days to two weeks. 


Adolescent is a person who is no longer a child but 
not yet an adult. The word ado/escent comes from the 
latin term ado/escens, which means growing up or 
growing toward. An adolescent is someone who is 
growing toward" adulthood. Most Western societies 
ate person to be an adolescent from about 13 to 
th 18 years of age. In these societies, adolescence 
in roughly corresponds to the teenage years. 
К early all societies consider boys and girls to have 
мып childhood when they start to mature sexually. 
кезеш people begin this development in their late 
Sed. or early teens. But the age when a person is 
M est or permitted to take on full adult responsibili- 
1 varies greatly among societies. 
оша! societies, which need many workers, 
ly SH and girls are expected to become economi- 
e ее when they reach sexual maturity or 
and Latin ha uch societies are common in Africa, Asia, 
ашы и. Adulthood begins early in these so- 
on s " olescence is brief or nonexistent. 
surplis es er hand, industrial societies usually have a 
S aie workers, They can therefore delay the entry 
св td into the labour force. In addition, the 
hatofa industrial societies is far more complex than 
пен. Eun) societies and takes far longer fora 
industrial E all these reasons, the laws of most 
adult res EM do not permit people to assume full 
young a ч ilities before the late teens. Nor аге 
they are M е expected to be self-supporting. Legally, 
inthe Borea of their parents. 
adult m esl all industrial societies set the legal 
аен. Since the early 1960s, however, most of 
bis cd have lowered the legal age to 18, 19, or 
in most те" legally becomes an adult at age 18 
People may ЖШ countries. In these countries, young 
ents, and be re ; marry without the consent of their par- 
them hei sponsible in law for a contract signed by 
10% judged | time they reach the age of 18. A child of 
ged in law to be incapable of criminal responsi- 


bility. So th 
s е period of adoles i 
fromal egal standpoint cence can be fairly long 
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Younger adolescents be- 
come increasingly involved 
with their peer group—that is, 
their circle of friends and ac- 
quaintances, /eft. Peer group 
relationships play a major role 
in the social development of 
adolescents. Teenagers need 
frequent contacts with mem- 
bers of their peer group to 
help them learn to deal with 
people on an equal basis. 


In addition to its legal aspects, adolescence may also 
be viewed as a stage of psychological development. To 
a psychologist, an adolescent is a person who is learn- 
ing to be independent, like an adult, rather than remain- 
ing dependent, like a child. Some people reach this goal 
much faster than others. A teenager may thus become 
psychologically mature before reaching the legal adult 
age. However, most teenagers mature psychologically at 
the rate set by their society. As a result, psychological 
adolescence normally lasts at least as long as the period 
of legal dependence. 

In societies where adolescence is prolonged, teen- 
agers tend to form subcultures. A subculture is a group 
of people whose customs and values differ from those 
of society as a whole. However, teenage subcultures 
often help shape the customs and values of the parent 
society. In developing countries, with higher birth rates, 
the proportion of adolescents is higher than in industri- 
alized countries. But in Western countries, the influence 
of teenagers on society may exceed their numbers. They 
form an important market for goods and advertising of 
goods. Teenagers' preferences in such matters as music 
and clothing styles often affect the tastes of society as a 
whole. During the 1960's, the opposition of many teen- 
agers to established cultural values and institutions led 
to countercultural movements. The youth countercul- 
tures consisted mainly of older adolescents, some of 
whom wanted to set up a completely free and open so- 
ciety based on their ideals. They largely failed. Their ef- 
forts contributed to the growing questioning of tradi- 
tional institutions during the 1970, but in the 1980's 
adolescents generally seemed more conformist. 


Growth and development 


Many studies of human development try to pinpoint 
the age at which most people develop a particular char- 
acteristic. These studies use data gathered in surveys in 
order to produce a statistical average called a norm. De- 
velopment that approximates to the norm is said to be 
normal. However, wide variations are not necessarily ab- 


normal. 
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U.S. teenagers skateboarding 


English schoolboys 


Kenyan girls at a volleyball match 


Indonesian girls planting rice 


Adolescents of different cultures vary widely in their responsibilities. In agricultural societies, 


most young people must start work at an early age. They have little free time. In most industrial so- 
cieties, boys and girls must attend school until they are 16 years of age or older. But they usually 


have ample opportunities for recreation. 


The norm is simply the average of many individual 
differences. For example, surveys may show that, on av- 
erage, girls in one country have their first menstrual pe- 
riod at the age of 124 years. Therefore, 124 years is said 
to be the "normal" age for a girl in that country to begin 
menstruation. However, few girls start menstruation at 
exactly this age, and many start it several years earlier or 
later. Parents and adolescents, therefore, should not be 
disturbed if the norm for a particular development is not 
met at a certain age. 

Physical growth and development. Adolescence 
begins with a period of dramatic sexual development 
called puberty. Puberty is brought on by a sudden in- 
crease in the activity of certain glands, especially the hy- 
pothalamus, pineal, pituitary, and sex glands. 

At the start of puberty, a girl's breasts become larger, 
her hips widen, and hair grows under her arms and 
around her genitals (external sex organs). A year or so 
after these changes begin, she has her first menstrual 
period. When a boy starts puberty, hair grows around 
his genitals, on his face, and on other parts of his body. 
His genitals become larger, his shoulders broaden, and 
his voice deepens. Most girls start puberty at about age 
11. Most boys start at about age 13. Puberty ends when a 
girl or boy reaches sexual maturity—that is, becomes ca- 
pable of reproduction. Most adolescents are sexually 
mature two or three years after they start puberty. 

The increased glandular activity that brings on pu- 
berty also causes other physical changes in adolescents. 

These changes include rapid increases in height and 


weight. Most girls start to grow rapidly at about 9 to 12 
years of age. Girls are normally taller and heavier than 
boys during these years. During the early teens, most 
boys start to grow rapidly, and the girls’ rate of growth 
declines. After about the age of 14, males are heavier 
and taller, on average, than females. Most males reach 
adult size during their late teens or early twenties. Most 
females reach it somewhat earlier. 

Many younger adolescents become intensely con- 
cerned about their physical appearance. They may com- 
plain that they are too tall or too short, that their hands 
and feet are too big or too small, and that overall they 
are unattractive and awkward. A girl who matures early 
may feel self-conscious because her breasts are notice- 
ably larger than those of other girls her age. A girl who 
matures late may feel self-conscious for the opposite 
reason. Late-maturing adolescents—especially boys— 
tend to have a poorer opinion of themselves than do 
adolescents who mature early or at an average rate. 
They may also have more difficulty making friends. In 
Most cases, however, these difficulties disappear as the 
boy or girl matures physically. Many teenagers are em- 
barrassed by acne or pimples, though minor skin prob- 
lems are common during adolescence. 1 

The concern that younger teenagers have about theif 
appearance is understandable. Adolescents feel a 4 
Strong need to compare favourably with others their 
age. Anything that makes them different may upset 
them. Differences in physical development are obvious 
during the early teenage years, and so they naturally be 


oe relax in social groups in all parts of the world. 
НЕЬ 9 apanese girls, above, eat a takeaway meal. Teen- 
pa sot no, tap right, enjoy an outdoor festival. In Para- 
Quay, bottom right, adolescents visit an. outdoor market to buy 
jewellery, 


Pei a focus of attention. During middle and late ado- 
SR. such differences fade in importance. 
Ru ME Most young people mature 
able а. rien of 14 or 15. They are thus physically 
sidered neis maren In some societies, girls are con- 
young pers y for marriage at this age. But generally a 
maturity ada: o this age lacks the experience and social 
today. Peopl ed to function as an adult in most societies 
de Mond are considered socially mature if they can 
actions. bari and accept full responsibility for their 
olescent, oping this ability is the chief task of an ad- 
ee welcome the opportunity to take 
However PE and become more independent. 
challenge 4 may have difficulty at first іп handling the 
confidence B ME responsibility, a person needs self- 
the self seem ut itis hard to develop self-confidence if 
adolescents h to be constantly changing. Most younger 
Physical ке шына this difficulty because of the many 
c zt y go through during puberty. These 
Personal kinds and with an adolescent's sense of 
Self as a consi ity—that is, the awareness one has of one- 
ture тасири whole person. As adolescents та- 
of personal id they normally develop a stronger sense 
Capacity for убаа greater self-confidence. Their 
Adolescents di evelopment then increases. 
and testing thei evelop socially chiefly by expanding 
Cial environm ir social relationships. A young child's so- 
Model them ent usually centres on the home. Children 
selves on their parents or other adults they 
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know and admire. They may adopt bad traits as well as 
good ones, and so adults have a heavy responsibility in 
their behaviour in front of children. In general, young 
children avoid types of behaviour of which their parents 
or elders disapprove. However, most adolescents be- 
come deeply involved with their peer group—that is, 
their circle of friends and acquaintances. These teen- 
agers look to their peer group, rather than to their par- 
ents, for approval, and they may change their behaviour 
to win that approval. Within the peer group, adolescents 
also begin to define their relationships with the oppo- 
site sex. 

Family relationships are important to teenagers, 
though in ways that are not always apparent. Most teen- 
agers prefer the company of their friends to that of their 
family. While at home, they often prefer being alone. 
These preferences are normal, though they may not 
seem so to the adolescent's family. Conflicts between an 
adolescent and younger family members usually lessen 
as the family adjusts to the adolescent's need for inde- 
pendence and privacy. But adolescents often have in- 
creasing conflicts with their parents over the amount of 
freedom they think they deserve. 

Social development is easiest for adolescents who 
feel that their parents love and trust them. Parental love 
should include discipline, and so the teenager who is 
truly loved will receive guidance. Parents display trust 
by granting their children sufficient freedom. An over- 
protected adolescent may have great difficulty learning 
to act independently. 
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Peer group relationships help adolescents learn to ү 
deal with people on an equal basis. Developing this abil- 
ity is an important part of becoming an adult. However, 
adolescents tend to measure social development chiefly 
in terms of their personal popularity. They assume they 
are developing normally if their peers accept and like 
them. Teenagers thus become absorbed in matters they 
think affect their popularity, such as their style of dress, 
leadership ability, and success with the opposite sex. 
Parents may be annoyed by the amount of time and en- 
ergy an adolescent devotes to such concerns. But these 
concerns are part of growing up, and teenagers need 
freedom to pursue them. 

Adolescents who have a strong need for peer group 
approval may feel forced to adopt all of the group's val- 
ues. Problems arise if these values conflict with the ones 
taught at home. Parents should try to remember that the 
choice is not always easy for a teenager to make. Girls 
tend to have more difficulty resolving these conflicts 
than do boys, probably because girls are expected to be 
better behaved and, in some societies, remain more 
closely under parental supervision. 

Boy-girl relationships. During early adolescence, 
boys and girls get together mainly in group activities, 
such as school functions, parties, and club meetings. 
Friendships often lead to dating, a casual courtship with 
some sexual involvement. Older teenagers may have se- 
rious relationships with a particular partner. The amount 
of freedom allowed to boys and girls to socialize and 
date varies according to social, religious, and moral cus- 
toms around the world. 

The earliest age at which people may marry varies 
among societies. Persons under 18 are generally not ma- 
ture enough to take on the responsibilities of marriage 
and parenthood. But most adolescents mature sexually 
long before the age of 18, and many of them find it diffi- 
cult to control their sexual desires. However, sexual rela- 
tionships involve moral and practical considerations. 
Many people regard intercourse outside marriage as 
morally wrong. In addition, such relationships may pro- 


Dating normally begins dur- 
ing mid-adolescence. By the 
late teens, a boy and girl may 
have developed a special 
fondness for each other, /eft. 
But most young people do 
not restrict their dating to 
only one person until they are 
old enough and mature — 
enough to consider marrying. 


duce serious consequences, especially unwanted preg- 

ncies. e 
"Despite sex education in schools and the availability 
of birth-control, many teenage girls become pregnant 
each year. Some are married at the time or marry soon 
after. A few have miscarriages, and a growing number 
have medical abortions. The rest have the child outside 
marriage. Teenagers who have sexual relations also г 
a high risk of getting a sexually transmitted disease. E 
sexually transmitted disease rate among teenagers IS 
greater than among adults. 


Special problems of adolescence 


All adolescents have problems from time to time ^ 
However, most young people pass through adolescent 
without serious difficulty. They make new friends, join 
clubs, and take part in sports and social activities. For 
these young people, the teenage years are generally 
happy and exciting. у 

Most of the problems that adolescents have аге ге 
lated to schoolwork, employment, finances, or peer 
group and family relationships. The majority of such 
problems are minor, at least from an adult's point of : 
view. However, a problem that appears ййтропалгы 
an adult may seem overwhelming to an adolescent. : 
difference in viewpoints may itself cause problems ifi i 
leads to a breakdown in communications between Pi 
ents and their teenage children. Parents accomplish $ 
by lecturing. They help by being willing to listen and PY 
avoiding the temptation to give instant advice. d 

Most personal problems of adolescents do not айе , 
society аз a whole. But certain other problems involving 
adolescents are so serious and widespread that they à d 
considered social problems. These special problems e 
clude (1) attitudes toward schooling, (2) the use of dru9* 
and (3) delinquency. X 

Attitudes toward schooling. Education is increas 
ingly important in today's complex industrial societies. 
More and more jobs in these societies require a high 
degree of specialized knowledge or technical skill. In 


озш up a polluted waterway is a challenge gladly un- 
E en by these teenage volunteers. Most young people are 
ager to devote time and energy to causes they believe in. 


addition, democratic societies have traditionally relied 
E to help produce well-informed, responsible 
E nds any countries now require young people to 
а school until they are at least 16 years of age. 
fie fal teenagers show a decline in motivation during 
оешу at school, while others are under growing 
‘ea work for examinations necessary to obtain 
уе АК D ыш and college courses. Those who 
Skills vai ga with inadequate qualifications and without 
jobs etd are likely to have difficulty in finding good 
industrial unemployment is a serious problem in some 
бо pe Mer Some teenagers take on jobs with 
RR Wu prospects simply to enjoy an immediate in- 
bí their zh out considering the long-term implications 
тана ыа Even everyday living сап be difficult for 
Clear cannot read well, express themselves 
M y, or do simple arithmetic. 
ÉD es al who perform poorly at school come 
many EU ушу learning is not encouraged. But 
though the nts do not fully develop their abilities even 
йс че, receive ample encouragement at home. In 
they have rump noer to reassess the goals 
rebel if they f E their children. Even able students may 
Parents sted da that too much is demanded of them. 
School wiiho try to encourage good performance in 
Байзе LP M unreasonable pressure. 
among adoles rugs. In some countries drug abuse 
United States и causes great concern. Surveys іп ће 
in that count за shown that the majority of teenagers 
rugs as zi ave at least experimented with such 
juana. Some h о; barbiturates, cocaine, LSD, or mari- 
or other narc zig experimented with heroin, morphine, 
cally маи Ыр Many of these drugs are physi- 
some drugs, Puch ei scares A single overdose of 
in : coma or death, eroin or a barbiturate, can result 
n societi 
the Какы пон drug-taking is a problem, nearly all 
Used legall teenagers take cannot be obtained or 
y without a doctor's prescription. Alcohol is 
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Part-time employment gives students valuable experience and 
enables many of them to save enough money to attend college. 
These students work part time in a library. 


the major exception. It is the most widely used drug 
among both adults and teenagers. Teenage drinking isa 
serious problem in some countries, despite restrictions 
on the sale of alcohol to adolescents. 

Adolescents experiment with drugs for various rea- 
sons, including peer group pressure, the example of 
parents, and curiosity. Most teenagers pass through the 
experimentation stage without developing a drug abuse 
problem. Others are not so fortunate. 

The causes of teenage drug abuse are not well under- 
stood. Some teenagers may be led into it by boredom 
or by an unconscious desire to escape mental or emo- 
tional pressure. Teenagers who feel genuinely useful 
are perhaps least likely to develop the problem of drug 
abuse. 

Delinquency. In most societies offenders under 18 
are tried as juveniles rather than as adults. Many juve- 
nile offences are relatively minor. They include certain 
offences, such as running away from home, that apply 
only to juveniles. However, adolescents may also be ar- 
rested and charged with more serious crimes such as 
stealing and driving away cars, burglary, shoplifting, and 
violent behaviour, often aggravated by drunkenness. 
Rowdiness and vandalism are other offences particu- 
larly associated with adolescents. In many cases, hooli- 
ganism in cities and at sports events involves adolescent 
participants. Teenage boys may belong to street gangs. 
On average, only 20 per cent of teenagers charged with 
serious offences are female. 

In general, the juvenile delinquency rate is highest in 
deprived inner-city areas with few employment and rec- 
reational opportunities for youth. Many juvenile delin- 
quents, but by no means all of them, come from low- 
income families. In numerous cases, juvenile delin- 
quency results mainly from faulty parent-child relations 
and poor parental example, not from economic hard- 
ship. However, delinquency also has other causes. Pres- 
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sure from the peer group may be a principal cause in 
many cases. Some juvenile offenders have strong anti- 


social feelings or other deep-seated psychological prob- 


lems. 


Preparation for the future 


During the final years of secondary school, and often 
earlier, teenagers must decide how they will support 
themselves after they are on their own. In planning a ca- 
reer, students should first decide what their goals are, 
what types of work they prefer, and what special skills 
they have. By comparing the answers to these questions 
with the descriptions of various careers, a student can 
narrow the range of possible choices. However, it is 
wise to keep the range as broad as possible at first. Ei- 
ther through choice or through necessity, many teen- 
agers change their goals as they grow older. They then 
need to be open to other career possibilities. 

It is sensible for all teenagers, whatever their aca- 
demic abilities, to attempt to gain as good an education 
as they can. When planning a career, they must consider 
the benefit, and cost, of a university or college educa- 
tion or other special training. For those seeking a career 
requiring higher education, government grants, loans, 
or scholarships may be available to help meet the cost. 
Even so, parents and students must be prepared for ad- 
ditional expense, some of which may be met by part- 
time and summer jobs. 

Some teenagers plan to marry as soon as they are old 
enough. But in many countries the divorce rate among 
people who marry in their teens is several times greater 
than the overall divorce rate. For a marriage to work, 
both partners must have a high degree of emotional and 
intellectual maturity. Each also has to be willing to ac- 
cept the other's faults. In societies where marriages are 
arranged, a youthful union may well have as good a 
chance of success as one between older partners. How- 
ever, it usually takes time for two people in love to see 
each other realistically. Many teenage marriages fail be- 
cause they were entered into too quickly. A marriage is 


more likely to succeed if the partners know each other 
well before they marry. 
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Questions 
What is the chief task of an adolescent? 


Why is adolescence usually shorter in agricultural societies than 
in industrial societies? 
What factors should adole 


scents consider in planning a career? 
What is a norm in the stud » 4 


ly of human development? 


What is a peer group? A 

Why is education especially important to adolescents in indus- 
trial societies? 

How do boy-girl relationships vary from early to late adoles- 
cence? ^ | 

How do adolescents tend to measure their social development? 

Why do many teenage marriages fail? 


Adolphus, Gustavus. See Gustavus Adolphus. 
Adonis was a handsome youth in Greek mythology. 
Adonis beauty attracted Aphrodite, the goddess of love. 
According to one myth, Aphrodite warned him of the 
dangers of hunting. But Adonis did not heed her advice 
and was killed by a boar, or by Hephaestus, Aphrodite's 
jealous husband, disguised as a boar. A flower called 
the anemone sprang either from Adonis’ blood or from 
Aphrodite's tears at his death. | 

According to another myth, Aphrodite placed the in- 
fant Adonis in a chest and gave it to Persephone, the 
queen of the underworld, for safekeeping. Persephone 
became enchanted with the youth and wanted to keep 
him. To settle the quarrel between the goddesses, Zeus, 
king of the gods, ruled that Adonis would spend part of 
the year with Aphrodite and part of the year with Per- 
sephone. When Adonis stayed with Aphrodite on earth, 
plants and crops flourished. During his time in the un- 
derworld, vegetation died. The Greeks used this myth to 
explain why the seasons changed, They honoured 
Adonis in ceremonies and by cultivating plants that 
grew and died quickly. 
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Marble sculpture imid-16005! by Dionisio Mazzi 
Hermitage Museum. Leningrad 


Adonis was killed by a boar in Greek mythology. 
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The autumn Adonis has bright red flowers. It grows wild in 
Europe and Asia but is sometimes cultivated in gardens. 


Adonis is the name of a group of plants that grow wild 
in Europe and Asia. They are sometimes cultivated in 
gardens. Some types of Adonis plants may grow 30 cen- 
timetres high. Their flowers are yellow or red and have 
510 16 petals. The autumn Adonis, or pheasant's-eye, 
has flowers with bright red petals. 
b Scientific classification. Adonis plants are members of the 
uttercup family, Ranunculaceae. They make ир the genus 
nis. The autumn Adonis, or pheasant's-eye, is A. annua. 
option is the process by which people become 
= es of a child who was not born to them and 
= e child as a member of their family. Many chil- 
eae adopted by relatives of their natural parents. 
child are more families wishing to adopt than there are 
ес ren available for adoption. Many of the children 
= able for adoption have special needs—that is, they 
semi or mentally handicapped or they have 
onal problems. Some adoption authorities now 
Permit a single person to adopt a child. 
fat м E intend to adopt a certain child must care 
flowond atleast 3 months before applying for an adop- 
child le E" order, granted by a court, makes the 
Mop ^» у one of the parents own children. By law, 
on people aged more than 18 have the right to see 
een E birth certificate. This means that details of 
adopted T parents cannot forever be kept secret from 
BEL children. In many developing countries, par- 
In rural areas send their children to live with rela- 
in towns, 
See also Children in care. 
many im gland is a small body organ that secretes 
Side garant hormones. The body has two adrenal 
da € on top of each kidney. The adrenals, also 
знн measure about 5 centimetres each in 
innet E adrenal gland consists of a medulla 
ad and a cortex (outer shell). 
fen E medulla is controlled by the nervous sys- 
renaline Шш signals stimulate the medulla to secrete ad- 
fa E called epinephrine) and noradrenaline 
mones hel Boot into the blood. These hor- 
8; Ip the body adjust to sudden stress. For exam- 
ey increase the speed and strength of the heart- 
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beat and raise the blood pressure. 

The adrenal cortex secretes a number of hormones, 
some of which are essential to life. These hormones, 
corticosteroids, belong to three main groups: (1) gluco- 
corticoids, (2) mineralocorticoids, and (3) sex hormones. 

Glucocorticoids regulate the use of digested foods 
and help the body adapt to stress. The most important 
glucocorticoid is cortisol, also called hydrocortisone. 
The secretion of the glucocorticoids is controlled by ad- 
renocorticotropic hormone (ACTH. ACTH is produced 
by the pituitary gland, a small organ near the base of the 
brain. Doctors use cortisol, and synthetic compounds 
that resemble it, to control inflammation. 

Mineralocorticoids regulate the excretion of sodium 
and potassium by the kidneys. A/dosterone is the most 
important mineralocorticoid. Renin, a hormone secreted 
by the kidneys, controls the production of aldosterone. 
Overproduction of aldosterone causes high blood pres- 
sure in some people. 

The adrenal glands produce only small amounts of 
sex hormones, chiefly the male sex hormones called an- 
drogens. The adrenal androgens help regulate the de- 
velopment of pubic hair and other early sexual charac- 
teristics in both males and females during the period 
just prior to puberty. 

See also Addison's disease; Adrenaline; Cortisone; 
Gland; Steroid. 

Adrenaline is a hormone secreted by the adrenal 
glands. It is also called epinephrine. Adrenaline helps 
the body adjust to sudden stress. When a person be- 
comes angry or frightened, the adrenal glands release 
adrenaline into the blood. The hormone causes changes 
in the body to make it more efficient for "fight or flight." 
For example, adrenaline increases the strength and rate 
of the heartbeat and raises the blood pressure. It also 
speeds up the conversion of glycogen into glucose, 
which provides energy to the muscles. 

Adrenaline can be extracted from the adrenal glands 
of animals or it can be chemically synthesized. Doctors 
use commercial preparations of adrenaline to treat se- 
vere asthma. The drug relaxes muscles in the 


ot 


m 
dL 


Right adrenal 
gland 


Cortex 


Medulla 


Left adrenal 


The adrenal glands are important hormone-producing organs 
that lie above the kidneys. As shown in the circle, each gland 
consists of two parts, an outer cortex and an inner medulla. 
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bronchi, the large air passages into the lungs. Doctors 
also use adrenaline to treat severe allergic reactions and 
to restore the heartbeat in patients who are suffering 
cardiac arrest. 

Adrian, Roman emperor. See Hadrian. 


Adrian IV labout 1110-1159) was the only English pope. 


He was elected pope in 1154. The city of Rome was in 
revolt against the papacy at the time of his election. 
Adrian placed Rome under a religious ban. With the co- 
operation of the Holy Roman Emperor Frederick 1, 
Adrian regained control of the city. Adrian made great 
claims for papal authority, and his policies toward Fred- 
erick led to a serious split between the empire and the 
papacy after the pope's death. 

At the imperial Diet of Besancon in 1157, Adrian sent 
a letter to Frederick in which he claimed that he had be- 
stowed the empire on Frederick as a fief of the papacy. 
The letter caused a great uproar because it implied that 
the emperor was subordinate to the pope. Adrian ex- 
plained that the translation of an ambiguous word led to 
the misunderstanding, and that he had only meant that 
the emperor had received "gifts" from the pope. The ex- 
change destroyed the relationship between the pope 
and the emperor. The next year, at the Diet of Roncaglia, 
Frederick declared imperial authority over all of north- 
ern Italy. Adrian threatened to excommunicate Frederick 
if he did not withdraw his claims. But the pope died 
soon after the confrontation. 

Adrian was born near St. Albans, England. His original 
name was Nicholas Breakspear. 

Adrianople. See Edirne. 

Adrianople, Battle of. See Army (table: Famous 
land battles). 

Adriatic Sea is a gulf, or arm, of the Mediterranean 
Sea. The Adriatic Sea lies northeast of the peninsula of 
Italy, and separates Italy from Croatia, Yugoslavia, and 
Albania. The Strait of Otranto, which is about 71 kilome- 
tres wide, joins the Adriatic to the lonian Sea, another 
arm of the Mediterranean. 

The Adriatic is about 750 kilometres long, with an av- 
erage width of about 150 kilometres, and an area of 
about 160,000 square kilometres. 

The northwestern end of the Adriatic Sea forms the 
Gulf of Venice. To the northeast lies the Gulf of Trieste. 
The Adriatic is a popular tourist region. It is noted for its 
scenery, its blue water, and its mild climate. 

The Dalmatian coast, in Croatia, and the Albanian 
coast are rocky. The land that borders the sea in Italy is 
low and flat. The Po and Adige rivers empty into the 
Adriatic Sea, Many islands dot its eastern shore. Naviga- 
tion in this sea is difficult in winter because of the many 
sudden storms. 

The Adriatic was named after the city of Adria in 
northern Italy, once an important Roman port. 
Adsorption. See Absorption and adsorption. 

Adur (pop. 57,400), a coastal area in West Sussex, Eng- 
land, is a local government district. Its administrative 
centre is the port of Shoreham-by-Sea. There is also an 
airport at Shoreham-by-Sea. Other small towns in the 
district are Lancing, Sompting, and Southwick. The 
coastal area of Adur is industrial, but the inland area is 
mainly rural. See also Sussex. 


Advance Australia Fair. See Australian national 
anthem. 


Adriatic Sea 
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Advanced level. See General Certificate of Educa- 
tion. 

Advent is the season that marks the beginning of the 
Christian church year. It starts on the Sunday nearest St 
Andrews Day (November 30), and it continues until 
Christmas Eve (December 24). The term comes from the 
Latin word adventus, which means coming or arrival. 
The season is thus one of preparation for the celebra- 
tion of the feast of the Nativity of Jesus Christ on Christ- 
mas Day. See Christmas (Religious practices; picture). 

Beginning in the 5005, the Advent season was marked 
by a spirit of penitence, and it lasted as long as six 
weeks. Under the influence of the church in Rome, the 
season was gradually reduced to four weeks. The sea- 
son in modern times has taken on a spirit of sombre yet 
joyful preparation for the Advent of Christ, both in His 
birth in Bethlehem and on Judgment Day. During Ad- 
vent, the clergy usually wear vestments of royal purple 
or royal blue. 

Adventists are members of religious groups that 
stress the doctrine of the Second Corning. That is, they 
believe that Jesus Christ may return to the earth at any 
moment. 

Such questions as when, where, and how Jesus 
would return have excited the curiosity of Christians. In 
terest was particularly high during the early 18005. Wil- 
liam Miller, a Baptist minister in Low Hampton, New 
York, U.S.A. was one of many students of the Bible who 
tried to find the answers. For years, Miller studied the | 
prophecies recorded іп the Old Testament Book of Da? 
iel and the New Testament Book of Revelation. After 
many calculations, he announced in 1831 that the Sec- 
ond Advent would occur in 1843 or 1844. His followers 
called Millerites, waited for the coming of Christ and 
end of the world. 

When the world did not end in 1844, many of Millers 
followers were bitterly disappointed. They abandoned 


his Adventist movement to form new ones. The largest 
one—the Seventh-day Adventist Church—emerged 

about 1860. This group continued to stress the doctrine 
ofthe Second Coming. But it avoided Miller's inclination 
to predict the specific time. 

The Seventh-day Adventists believe the body is the 
temple of the Holy Spirit. They abstain from anything 
that might affect bodily health, including tobacco, alco- 
hol, tea, and coffee. The Adventists conduct an extensive 
missionary programme because they believe the Sec- 
ond Coming cannot take place until all nations have 
heard the Gospel. 

See also Seventh-day Adventists. 

Adverb is a part of speech that adds meaning to a 
verb, an adjective, or another adverb. Adverbs may be 
single words (quickly), phrases lin the morning), or 
clauses if the meeting continues). 

A speaker or writer uses adverbs to add detail by de- 
scribing how, when, where, or why something happens. 
For example, My brother crawled becomes more spe- 
cific if adverbs are added: After the accident, my brother 
crawled painfully from the car. The adverbs modify the 
verb crawled. After the accident is an adverbial phrase 
that tells when. The adverb painfully describes how, and 
the adverbial phrase from the car shows where. 


Classifying adverbs 


Adverbs can be distinguished on the basis of their 
use or function. 
к oe adverbs are single words. Most of them end 
i ie in certainly and deeply. Some simple adverbs 
d ave an -/у ending. They include above, ahead, 
wn, too, and well. 
Kei simple adverbs may be used either as adverbs 
E rig They include better, early, fast, much, 
ает late. Another group of adverbs has two ac- 
A orms: c/ose, closely; cheap, cheaply; slow, 
eed x evenly; deep, deeply; tight, tightly; loud, 
Pod е -ly form is preferred in formal usage. 
МО ence modifiers are adverbs that modify the 
action of a sentence or clause rather than a single 


Word in it. They often atte 
а - 

fence, For SE ppear at the beginning of a sen 
Usuall 

А: 

Y 


у we have dinner on the pati 
patio. 
p recall, nobody asked any questions. 
erday / went fo a ball game. 


d native adverbs serve a double purpose. They 

as structure as sentence modifiers, but they also serve 

You have words, which connect parts of sentences: 

you to bed few payments; however, we must ask 

The adverb А, —Á À 

junction, It aj owever connects the two clauses as a con- 

commonly re the final clause. Other words 

fore, still, oth €d as conjunctive adverbs include there- 

yet и cs also, moreover, nevertheless, and 

Verbs include е аге frequently used as conjunctive ad- 
бие or example, that is, and in conclusion. 

did he liver Whe, adverbs introduce a question: When 

Fogative adve: oe is the milk? The most common inter- 
Intensifi rbs are how, when, where, and why. 

Ехатрј 5 ers add emphasis to the words they modify. 


dome 
tonc dt - proud, extremely quiet, quite 

ibid оо loud. 
Tbial equivalents are words that are not ad- 
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verbs but function as adverbs in certain cases. In the 
sentence He went home, the noun home serves as an 
adverb. It modifies the verb went, and tells where. 
Verb-adverb combinations are formed by verbs 

plus such words as fo, up, off, or on. These words often 
serve as adverbs or as prepositions. The use of verb- 
adverb combinations and other adverbial expressions 
may be seen in the following sentences: 

Mary looked up every new word. 

Mary looked up. 

Mary looked up the old mine shaft. 
In the first sentence, up combines with /ooked to func- 
tion as a single verb, /ooked up. The object of the verb is 
every new word. In the second sentence, up is simply an 
adverb modifying /ooked. In the third, the phrase up the 
old mine shaft modifies the verb /ooked. 


Position of adverbs 


An adverb can occupy a number of positions in a sen- 
tence: 
Slowly she walked off the stage. 
She walked slowly off the stage. 
She walked off the stage slowly. 
In these three sentences, the position of the adverb 
changes the emphasis but not the overall meaning. 
However, the placement of certain adverbs can change 
both the emphasis and the meaning of a sentence. The 
following three sentences show how the meaning 
changes with the position of the adverb only: 
Only my brother asked to see the gift. 
My brother only asked to see the gift. 
My brother asked to see only the gift. 
Other adverbs whose placement can affect the emphasis 
and meaning of a sentence include a/most, ever, hardly, 
just, merely, nearly, quite, and scarcely. 
Usage 
Adverb-adjective confusion. Through usage, cer- 
tain words have been established as only adverbs and 
others as only adjectives. Confusion between some of 


these words is common because they are similar in 
form. The following words often cause trouble: 


Adjectives Adverbs 
good (kind, agreeable, well (satisfactory, in a 
(satisfactory) desirable way) 


really (actually) 
somewhat (to a certain 
extent) 


real (authentic, genuine) 
some (in an indefinite 
amount) 


Consider the use of adverbs in the following three sen- 
tences: 

He was surely (not sure) afraid of his mother. 

It was a really (not real) good game. 

He did very well (not good) on his first test. 

Confusion between adverb and adjective is common 
after linking verbs (some form of the verb fo be or verbs 
like feel, seem, hear, or smell), A linking verb should be 
followed by an adjective modifying the subject, not an 
adverb. But the adverb form may be used to modify the 
verb. For example: 

He felt bad (not badly) because he had played so poorly 
(not poor). 

The adjective bad, modifying he, appears after felt 
But poorly, the adverb, is used to modify p/ayed. 

See also Adjective. 
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Television 


Radio 


The many kinds of advertising media enable advertisers to reach people almost everywhere. 
While relaxing at home, shopping at a supermarket, travelling to and from work, or enjoying lei- 
sure activities, people come into contact with a large number of advertisements. 


Advertising is a message designed to promote a 
product, a service, or an idea. In many countries, people 
come into daily contact with many kinds of advertising. 
Printed advertisements make up a large part of newspa- 
pers and magazines. Poster advertisements appear in 
many buses, and in shops and other public buildings. 
Commercials are advertisements which interrupt TV and 
radio programmes. Other types of advertisements are 
called adverts or ads. 

The purpose of most advertising is to sell products or 
services. Manufacturers advertise to try to persuade 
people to buy their products. Large business firms also 
use advertising to create a favourable "image" of their 
company. They want the company name to be known 
and respected for the products the firm makes or the 
services it provides. Local businesses use advertising to 
gain new customers and increase sales. Advertising thus 
plays a part in the competition among businesses for 
the consumer's money. It is the cheapest and fastest way 


to inform large numbers of people about products i 
services for sale and to persuade them to buy. In men 
businesses, the volume of sales depends largely 0n 1” 
amount of advertising done | par- 
Advertising is also used by individuals, politica! I 
ties and candidates, social organizations, spec ial jver- 
interest groups, and governments. Many people vi 
tise in newspapers to sell used cars, homes, OF — 
property. Political parties and candidates use adver m 
to try to win votes. Special-interest groups and gn in 
ment bodies often advertise to promote a cause or Е 
fluence the way people think or асі. Some of hermi 
vertisements provide a public service. For example dis- 
some countries public service ads are designed to С" 
courage people from smoking ing 
The United States has the world's largest advert!® 10 
industry. Television commercials take ир тоге viewin? 
time than in other countries. All television and no rat 
costs are paid by advertising. Other countries with '4^* 


Transit signs 


Direct mail 


advertising industries include France, Germany, Japan, 
а United Kingdom. 
а advertising is widespread it has enormous in- 
ple to ze people's lives. Advertising encourages peo- 
Fi tn е foods, wear certain clothes, drive cer- 
US те use certain household products. It 
oun t RS of labour-saving appliances and then 
doing all igi to enjoy the resulting leisure time. In 
abis pire: things, advertising helps shape tastes, 
the ale ot udes, and culture of a country. In promoting 
tales dn biis kinds of goods, advertising can help 
Adv standard of living 
Nic. ина is common in almost all countries. In 
y countries, however, the use of advertising is re- 


stricte. x 
d. In most countries of Western Europe, for exam- 


ple, i- 
the governments limit the amount of advertising on 


televisi 
€vision and the types of product which may be adver- 


tised, : x 
legal. In Norway and Sweden television advertising is il- 
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Ways of advertising 


Advertising reaches people through various forms of 
mass communication. These medía include newspapers, 
magazines, television, and radio. Advertisers buy space 
in newspapers and magazines to publish their ads. They 


buy time on television and radio to broadcast their com- 
mercials. National advertisers, such as airlines and food 
companies, use the media to reach consumers through- 
out large parts of the country or all of it. Local advertis- 
ers, such as department stores, supermarkets, and res- 
taurants, use the media to reach consumers within a 
district or town. 

The chief advertising media are (1) newspapers, (2) 
television, (3) direct mail, (4) radio, (5) magazines, and (6) 
outdoor signs. Newspapers and TV receive the largest 
share of the money spent on advertising. 

Newspapers offer advertisers several advantages 
over other media. Most adults read a daily newspaper, 
and many of them specifically check the ads for informa- 
tion about products, services, or special sales. Daily 
newspapers also offer the advantage of timeliness. An 
advertiser can prepare and publish an advertisement 
within a day. Newspaper ads can thus quickly reflect a 
sudden demand for certain merchandise or use a theme 
that relates to current news. 

Newspapers carry two main kinds of advertisements: 
display ads and classified ads. Display ads range in size 
from less than 2.5 centimetres to a full page or more, 
and most include illustrations. Advertisers can appeal to 
people with special interests by placing their ads on 
certain pages, such as those devoted to travel, home 
life, or sports. Classified ads appear in a separate sec- 
tion of a newspaper. Most classified ads consist of a few 
lines of print. The ads list homes, used cars, furniture, 
and other property that individuals have for sale. Used- 
car dealers, and firms with job vacancies also place clas- 
sified ads. Some newspapers will also accept preprinted 
ad sections called free-standing inserts, which are sev- 
eral pages long. 

Television. A main advantage of television to adver- 
tisers is that it brings sight, sound, and action directly to 
consumers in their homes. Advertisers can explain their 
products to viewers who are enjoying a TV programme 
and cannot easily avoid the commercials, In addition, 
television reaches a vast, nationwide audience. Al- 
though advertising time on television is expensive, the 
cost per person reached is low. 

Television commercials can be broadcast from film, 
or from videotape. Filmed or videotaped commercials 
are recorded in a studio or at another location. The 
commercials may use performers in true-to-life situa- 
tions, such as a family around the dinner table or a 
group of people at a party. Some TV commercials con- 
sist of animation (see Animation). 

The majority of TV commercials last 30 seconds. The 
commercials are usually run in groups of three to six. In 
most countries, the government limits television com- 
mercial time to a set number of minutes per hour. For 
example, in Britain commercials are limited to about 6 
minutes per hour during prime time and 9 minutes per 
hour during most other broadcast times. Prime time re- 
fers to the evening hours, when TV programmes draw 
the largest audience. 
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Direct mail includes leaflets, brochures, catalogues, 
and other printed advertisements that are delivered by a 
postal service. Mail-order firms, which sell largely 
through the mail, are the main users of direct-mail ad- 
vertising. Companies that have mail-order departments, 
and many companies that do not, also advertise by di- 
rect mail. 

The effectiveness of advertising by direct mail de- 
pends mainly on the quality of the mailing list Some 
lists consist of all the addresses in a city or a large area 
and are simply sent to “Occupant” Other mailing lists 
consist of individual names with addresses. Some firms 
specialize in preparing lists of people according to their 
occupation, age, income, interests, or other characteris- 
tics. For example, a firm might assemble a list of 20,000 
new mothers or 10,000 lawyers. These lists are sold to 
advertisers. Some advertisers assemble their own lists. 

Direct-mail advertising costs more per person 
reached than do other ways of advertising. However, ad- 
vertisers who obtain special mailing lists know they are 
reaching good prospects. In addition, advertisers can 
choose from many different sizes and forms of adver- 
tisements. Some products or services are too compli- 
cated to be explained in any other medium. 

Radio. One advantage of advertising on radio is that 
people can listen to programmes while doing other 
things, such as driving a car or working at home. An- 
other advantage is that radio audiences, in general, are 
more highly selected by the type of programming than 
are television audiences. For example, stations that fea- 
ture country music attract different kinds of listeners 
than do those that play rock or pop music. By selecting 
the station, advertisers can reach the people most likely 
to buy their products. Radio commercials include direct 
sales announcements, dramatized stories, and songs. 
The majority of commercials last 30 to 60 seconds. 

Magazines. Magazines have a number of advantages 
over newspapers as an advertising medium. They are 
usually read in a leisurely manner and are often kept for 
weeks or months before being discarded. In many 
cases, several members of a family read each copy of a 
magazine. Another advantage of magazines is that they 
offer better printing and colour reproduction than 
newspapers do. Advertisers can thus show off their 
products to greater advantage in magazines. 

Advertisers can choose from a wide variety of maga- 
zines. Some magazines, such as news magazines, appeal 
1o a mass audience. Others are designed for specific 
groups of people, such as teenagers, homemakers, or 
amateur photographers. Certain companies advertise in 
trade publications, which are devoted to particular busi- 
nesses, industries, or professions. For example, farm 
magazines are used by advertisers who sell agricultural 
equipment and supplies. 

Outdoor signs. One of the main advantages of out- 
door signs is that people pass by the signs repeatedly. 
In addition, large, colourful signs easily attract attention, 
However, the ads on outdoor signs must be short and 
simple because most passers-by see a sign for only a 
few seconds. 

The main kinds of outdoor signs are (1) posters, (2) 
painted bulletins, and (3) electric spectaculars. Posters 
commonly called billboards, are the most widely used 
form of outdoor advertising. They consist of printed 


sheets of paper, which are pasted on large billboards. 
Painted bulletins are signs painted on buildings or bill- - 
boards. Electric spectaculars consist of large illuminated 
displays. Many feature changing messages and moving 
pictures. Electric spectaculars are the most expensive 
kind of outdoor sign. 

Other ways of advertising include the use of (1) 
transportation signs, (2) window displays, (3) point-of- 
sale displays, (4) telephone directories, and (5) noveltie: 

Transportation signs are small posters placed in or 
on local trains, buses, and taxicabs. Posters placed in- 
side vehicles can carry a longer message than outside 
ads because riders have more time to read it. 

Window displays are designed to attract customers 
into a shop. Many shops have a promotion department, 
whose duties include preparing window displays. Other: 
shops hire display firms. Many manufacturers give dis- 
play materials to shops that sell their products. 

Point-of-sale displays are arrangements of signs, ban- 
ners, and other items within a shop. The displays draw 
attention to certain products and are designed to en- 
courage impulse buying—that is, buying on the spur of 
the moment. The materials for most point-of-sale dis- 
plays are supplied by the manufacturers of the products 
being advertised. 

Telephone directories in some countries carry ads in 
a section called the yellow pages. Some of the ads con- 
sist of a few printed lines that give the name, address, 
and telephone number of local businesses. Others (аке 
up more space and are like display ads in newspapers 
and magazines. 

Novelties are inexpensive items that many advertiser 
give away. Such items include calendars, matchbooks, 
and key rings that carry an advertiser's name and mes- 
sage. People are reminded of the advertiser as long as ` 
they use the item. 


Advertising techniques 


Advertising is designed to inform, influence, or per- 
suade people. To be effective, an advertisement must 
first attract attention and gain a person’s interest. It 
then provide reasons for buying a product and for be- 
lieving the advertiser's claims. 

Advertisers use a variety of techniques to create ef- 
fective advertisements. They start with a basic appeal, 
which is the main selling point, or theme, of an adver | 
tisement. They then use certain specific techniques. ТЇ! 
most commonly used techniques include (1) attention” 
getting headlines, (2) slogans, (3) testimonials, (4) prod- 
ре characters, (5) comparison of products, and (6) repe 

Ton. 

Basic appeals. Advertisers rely on many kinds of ap: 
peals to persuade people to buy. In general, advertise? 
may present their message either in a factual way Or in 
an emotional way, Advertisements that use a factual ар 
proach describe the demonstrable characteristics 0f à | 
product. Such ads tell what the product is, how it worksi 
or how it is made. Advertisements that use an emotion 
appeal stress the ways in which a product will give pe 
sonal satisfaction. Such an ad might appeal to a perso" 
need for love, Security, or prestige and suggest that ' 
product will satisfy the need, Advertisers often use 52% 
ual themes that appeal to a person's desire to be а 
tive to the opposite sex. For example, an advertise! 


for aftershave lotion might suggest that the product will 
help a man attract women. 

To persuade the largest possible number of people, 
many advertisements combine factual information with 
an emotional appeal, or they use several appeals. In 
some cases, the appeal is aimed specifically at a limited 
group of people, such as business executives or young 
married couples. 

Attention-getting headlines are an important fea- 
ture of printed advertisements. A successful headline 
leads a person into reading the rest of the ad. Some 
headlines attract attention by promising the reader a 
personal benefit, such as a saving in money or an im- 
provement in physical appearance. Other headlines are 
cleverly worded to arouse a person's curiosity. Still 
other headlines carry news, such as an announcement 
of a new product. Headlines also attract attention by di- 
rectly addressing a specific group. For example, a head- 
line might read: "For the Young Single Woman." The 
opening lines in a radio or TV commercial serve the 
same purpose as headlines in printed ads. 

Slogans are short phrases that a company uses over 
and over in its ads. Good slogans are easy to remember 
and tend to stick in people's minds. The majority of slo- 
gans are designed to help create a favourable image of 
à company and its products. Most such slogans do not 
relate to particular features of a product. Companies 
also use slogans in advertising inexpensive products, 


An ето ‚ 
attentio Опа! appeal is used in many advertisements to attract 


lon s м 
tisement 0 that people will learn about the product. This adver- 


and then yo ini to parents' love and concern for their children 
gives reasons for buying the product. : 
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such as chewing gum or soft drinks. 

Testimonials are advertisements in which a person 
endorses a product. The person may be someone who 
looks like an average user of the product. Advertisers 
also pay film and TV stars, popular athletes, and other 
celebrities to endorse products. A celebrity helps attract 
attention to an advertisement. In addition, endorsement 
by a celebrity can be persuasive if the person's public 
image suits the product. People may then trust the ce- 
lebritys word and be influenced to buy the product. In 
some countries, government regulations compel en- 
dorsers to use the advertised product if they claim they 
do so. 

Product characters are fictional people and animals 
or characters that are used in advertisements over a 
long period. Many advertisers use product characters to 
deliver sales messages for a whole line of products. The 
characters become highly familiar to people and so pro- 
vide lasting identification with a company's products. 
Product characters are often used in advertising aimed 
at children because such characters delight many 
youngsters. 

Comparison of products is used most frequently to 
sell products that compete heavily with other brands. 
Advertisers compare their product with similar brands 
and point out the advantages of using their brand. A 
competitors product may be named or hinted at, or it 
may be referred to as "Brand Х' or "another leading 
brand." 

Repetition is one of the most basic techniques ad- 
vertisers use to get their message across. Advertisers 
may broadcast their commercials several times a day for 
weeks on TV or radio. Or they may publish their ads fre- 
quently in printed media. Repetition can help build or 
reinforce a company's reputation. Advertisers also be- 
lieve that the more often people see or hear an adver- 
tisement, the more likely they are to accept the message 
and want the product. 


Creating advertisements 


Most business firms hire advertising agencies to 
create their advertisements and place them in the vari- 
ous media. In most cases, individual advertisements 
form part of an advertising campaign. A campaign is an 
organized sales effort that may run for several months 
and that usually involves more than one medium. 

In planning an advertising campaign, the agency must 
first determine the objective of the campaign. The ob- 
jective may be to prove a product's superiority over 
competing brands, to change the image of the com- 
pany, or to achieve some other goal. The agency must 
also determine the target market—that is, the people 
who are likely users of a product and at whom the ad- 
vertising will be aimed. Finally, the agency has to esti- 
mate how much money and time will be needed to carry 
out the campaign. 

Large advertising agencies generally assign a team of 
persons from the various departments of the agency to 
handle all the advertising for a specific advertiser, or с//- 
ent The typical agency includes a research department, 
creative department, media department, and production 
department. An account manager, or account executive, 
has overall responsibility for planning and directing a 
client's advertising. The following discussion describes 
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Well-known personalities are sometimes used to endorse 


products. The British actor John Cleese, above, appears in an ad- 


vert for American Express. British athlete Daley Thompson, 
below, endorses Lucozade. 


in broad terms the way an agency creates advertise- 
ments. The main steps include (1) research, (2) media se- 
lection, (3) creative work, and (4) production 

Research. Information gathered from consumers 
provides the basis for many advertising decisions. It 
helps an agency determine the kinds of people at whom 
to aim advertisements, the types of appeals to use, and 
in which media to place the ads. Various kinds of re- 
search are conducted by the agency's research depart- 
ment, by the client, or by marketing research firms 

Market research seeks information about consumers 
and their buying habits. The information is obtained 
from consumers by means of surveys, questionnaires, 
and interviews. Such information helps advertisers de- 
cide on the best way to present their products 

Motivation research tries to find out why people buy 
certain products. Motivation researchers gather infor- 
mation in interviews, during which they use techniques 
developed by psychologists and sociologists. 

Media selection. The members of an agency's media 
department compare the various media in terms of audi- 
ence size and makeup. They decide which particular 
medium to use to reach the target market. 

Creative work is probably the most important part 
of an advertising campaign. An agency's creative depart- 
ment develops the theme of an advertising campaign 
and designs individual advertisements. 

For printed advertisements, a copywriter prepares 
the copy (written words) and an artist prepares a /ayout 
of the advertisement. A layout is a sketch that shows the 
placement of the copy and illustrations. 

For radio commercials, a copywriter prepares the 
script, which may consist of a sales message or dialogue 
and perhaps sound effects or background music. 

For television commercials, a copywriter creates the 
script and an artist designs a storyboard, which is a 5€ 
ries of drawings of the planned action. The storyboard i$ 
combined with the script and includes directions for 
filming the commercial. 

Production. The production of printed advertise- 
ments, radio commercials, and TV commercials is ar- 
ranged by the production department of an advertising 
agency. For printed advertisements, the production de- 
partment works with graphic arts firms, which set the 
copy in type and prepare the necessary printing plates 
of the type and illustrations. For radio commercials, the 
production department selects performers to read the 
commercial and the commercial is then recorded оп 
tape in a studio. 

| For television commercials, the agency hires à film of 
video producer. After the commercial is shot, it must be 
combined with the sound track and edited. The produc 
tion department delivers the finished commercial to the 
TV stations or network where it will be aired 


Effects of advertising 


Advertising can influence many aspects of life. This 
section deals with some of its economic, social, and P^ 
litical effects. 

Economic effects. Advertising plays a major role!" 
the distribution of goods from manufacturers to con 
sumers. It provides an effective way for sellers to infor 
buyers about products. Advertising thus helps manut 
turers sell their products. 


Advertising also helps the economy grow by stimulat- 
ing demand for new products. Manufacturers spend 
much money to develop new products. Through adver- 
tising, they can speed up the process of creating a mar- 
ket for a product and so recover their costs more 
quickly. Fewer new products would be developed if 
manufacturers could not use advertising to help sell the 
products. 

Some economists believe that a large amount of the 
money spent on advertising is wasted. They argue that 
much advertising simply leads consumers to switch 
from one brand of a product to another brand. Brand- 
Switching may increase the profits of a particular firm 
but has no positive effect on the overall economy. 

Advertisers include the expense of advertising in the 
sales price of a product. In some cases, advertising 
raises the price of a product. In other cases, advertising 
helps lower prices by creating the mass demand that 
supports mass production, which is cheaper. 

effects. Perhaps the most important social 
contribution of advertising is that it supports the mass 
communication media. Advertising pays all the costs of 
commercial television and radio. It provides viewers 
With free entertainment and news programmes. Adver- 
tising also pays two-thirds of the costs of newspapers 
and magazines. Without advertising, readers would 
have to pay a higher price for them, and many of the 
publications would go out of business. 

Because the mass media depend on advertising, 
many people question whether advertisers control the 
Pre Newspapers and magazines have separate edito- 
aly о departments. Generally, they do not 
i 4з E to influence the editorial content of 
in cations. However, many publications do not 
valise to print favourable information about their ad- 
able г and they sometimes refuse to print unfavour- 
sin К. Critics of commercial television main- 
“ТУР, ependence on advertising lowers the quality 
high тт. In order to sell advertising time at 
ái 4м stations try to attract the largest possible 
tlie Critics argue that the stations therefore broad- 
bn a general entertainment programmes and 

Man ifa ты and cultural programmes. 
POPE EL ics also charge that advertising persuades 

rough d products they do not need or want 
E db use of psychological techniques. Advertis- 
E da at they do not have the means to make peo- 
freely cho. oe products. They argue that adults 
perts d what to buy or what not to buy. Most ex- 
[an owever, that advertising is particularly 
ity or ex o young children, who do not have the abil- 

perience to judge advertising critically. 
E deu effects. Little attention was paid to political 
Dwight per from billboards, until 1952, when 
idency. wer successfully ran for the U.S. pres- 
directed ois executives, rather than politicians, 
ower's presidential campaign. Much of 


е campaign consi 
A onsisted of 
television « К à flood of announcements оп 


Sine ed 
е 1952, advertising executives have played an in- 


Creasi i 

сото Lr Portant role in political campaigns in many 

feature b ca a dition advertising has become a major 

and state le mpaigns for public offices at the national 
vels. The chief criticism of political advertis- 
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ELECTRIC BELTS. 
Try it and be Convinced. 


DISCOUNT, ONE-THIRD. 


THIS BELT CURES 


PARALYSIS, LUMBAGO, MALARIA, 
NEURALGIA, DYSPEPSIA. LAME BACK, 
RHEUMATISM, FEVER AND AGUE, LIVER COMPLAINT, 
SPINAL IRRITATION, 


SEMINAL WEAKNESS, KIDNEY DISEASES, 
NERVOUS EXHAUSTION. FEMALE COMPLAINTS, GENERAL DEBILITY. 


FAC-SIMILE OF LABEL. 


COMMON SENSE ELECTRIC BELT, | 
THE BELT FOR THE MILLION. | 


Warranted Equal to any of the High Priced Baits and Sold at a REARONAELE Price, 
»«Manufactured by ti 


Common Sense Electric Belt Co. 
Pat. Sept 20, 1881, CHICACO, ILL. 


Price, according to quality, $3.00, $4.00 and $5.00 each. 
Sent by mail on receipt of price, Address your orders to our ayents, 
CHAS. TRUAX & CO. 


де 


Exaggerated claims were made in many ads in the 1800$ for 
medicines and such “medical aids’ as electric belts, above. 


ing concerns the use of such announcements. In many 
cases, these brief messages concentrate on creating an 
image of a candidate and tend to oversimplify the 
issues. Critics object to candidates being "sold" through 
advertising methods like those used to sell products. 
Another complaint is that candidates with the most 
money to spend on advertising have an unfair advantage 
over their opponents. Because of these objections politi- 
cal advertising on television or radio is illegal in many 
countries. Also, laws may limit the amount of money that 
may be spent on any kind of advertising for a political 
candidate. 


History 


Most historians believe that outdoor signs above 
shop doors were the first form of advertising. As early 
as 3000 B.C, the Babylonians, who lived in what is now 
Iraq, used such signs to advertise their shops. The an- 
cient Greeks and Romans also hung signs outside their 
shops. Few people could read, and so merchants used 
symbols carved in stone, clay, or wood for the signs. For 
example, a bush indicated a wine shop, and a boot ad- 
vertised a shoemaker's shop. 

In ancient Egypt, merchants hired criers to walk 
through the streets and announce the arrivals of ships 
and their cargo. By the A.D. 900, town criers, who 
called out the news, were common in European coun- 
tries. They also were hired by merchants to direct cus- 
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tomers to shops and to tell them about goods and 
prices in the market place. 

The impact of printing. About 1440, Johannes Gu- 
tenberg of Germany invented movable type. His inven- 
tion led to the first forms of mass advertising— printed 
posters, handbills, and newspaper ads. William Caxton, 
who introduced printing into England, produced the 
first printed advertisement in English in 1472. It was a 
poster announcing the sale of a book and was tacked on 
church doors. 

The first newspaper regularly printed in England, a 
weekly newssheet, appeared in 1622. In the years that 
followed, more English newspapers were started, and 
advertising became a standard feature of newspapers. 

Many early ads in both the United States and England 
paid little heed to the truth. Advertisers made wildly ex- 
aggerated claims. Ads for nonprescription drugs, for ex- 
ample, boasted cures for all kinds of ailments. 

The development of advertising agencies. The 
first advertising agencies acted as brokers—that is, they 
bought space at a discount from newspapers and resold 
it to advertisers. The ads were prepared by the advertis- 
ers themselves or by hired writers. 

In 1875, N. W. Ayer & Son, an American advertising 
agency based in Philadelphia, began to emphasize 
agency services to advertisers. In time, the firm hired 
writers and artists and carried out complete advertising 
campaigns for clients. N. W. Ayer & Son thus became 
the first "modern" advertising agency. 

The growth of advertising around the world since the 
19505 has been accompanied by criticism of advertising 
practices. Much of the criticism has focused on the use 
of psychological techniques in advertising. In 1957, The 
Hidden Persuaders, a book by Vance Packard, became a 
best seller. Packard claimed that advertisers used psy- 
chological techniques to persuade people to buy un- 
necessary goods for reasons that the people were not 
even aware of. The term hidden persuaders came into 
common usage in reference to the advertising industry. 
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Outline 
1. Ways of advertising 
A. Newspapers E. Magazines 
B. Television F. Outdoor signs | 
C. Direct mail G. Other ways of advertising 
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IL. Advertising techniques 


A. Basic appeals 
B. Attention-getting headlines 
C. Slogans 
D. Testimonials 
E. Product characters 
F. Comparison of products 
G. Repetition 
lll. Creating advertisements 
A. Research 
B. Media selection 
C. Creative work 
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V. Effects of advertising 
A. Economic effects 
B. Social effects 
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Questions 
What are testimonials? : 
With what kinds of information does market research provide 
advertisers? d 
What advantages do magazines have over newspapers as an а 
vertising medium? Р 
What do most historians believe was the first form of advertis: 
ing? 
What is the chief criticism of political advertising? 
How did the term hidden persuaders come into use? 


d 1929 1983 
Advertising over many years has h 1 i 1 s 
Dininelve ест уу as helped establish the widespread popularity of Coca-Cola. 


n emphasis on youth and enjoyment have long characterized Coki 


е ads. 


Aédes aegypti. See Finlay, Carlos J.; Yellow fever. 
AE. See Russell, George William. 

AEF, stands for the American Expeditionary Forces 
sent to Europe during World War 1. See Pershing, John 
Joseph; World War І. 

Aegean civilization consisted of four cultures that 
flourished on the islands and shores of the Aegean Sea 
between 3000 and 1200 B.C. These cultures are called 
the Cycladic, Minoan, Mycenaean, and Trojan cultures. 
The Cycladic culture developed on a group of islands 
called the Cyclades. The Minoan culture arose on the is- 
land of Crete, and the Mycenaean culture flourished on 
the mainland of Greece. The Trojan culture centred 

upon the ancient city of Troy in what is now northwest- 
em Turkey. 

The Aegean civilization arose after the people of the 
area discovered how to make bronze. During this pe- 
riod, called the Aegean Bronze Age, the people became 
highly skilled in architecture, painting, and various 
crafts. They built richly decorated palaces and used sys- 
tems of writing. The Aegean Bronze Age ranks as one of 
the greatest artistic and cultural ages in history. It lasted 
from about 3000 to about 1100 B.C. 

The Aegean civilization collapsed in the 1100s B.C. 
He craftwork skills, the systems of writing, and the 

uilding knowledge were lost, and most trade ended. 
The region made little progress during the next 300 
years, 

ш people left no written history. However, 
mns told stories about gods, great kings 
De зд and bloody wars. Some of these stories may 
Paid based on actual people and events. The tales 
Ps basis for the epics the //iad and the Odyssey, 
ЖО to the Greek poet Homer. The Aegean people 
ept some records written on clay tablets. These 

h 5 Were written in characters that were not deci- 

Phered until A.D. 1953, 
E on phaeolagists have uncovered most of the informa- 
te <a about the Aegean civilization. In the 18705, 
Mui. an archaeologist Heinrich Schliemann began 
керы, E civilization. He believed that many sto- 
events an E E Greek literature were based on real А 
In 1870, im od for the sites of legendary cities. 
ducted the T legends as a guide, Schliemann con- 
1876, he lau A major excavation on the site of Troy. In 
e epu of the Mycenaean culture. 

: inland. ed royal graves in Mycenae on the 

а James Т. Bent, a British scholar, explored 
B € culture. In 1900, Sir Arthur Evans, another 

ee E began excavating the Palace of Minos in 
е island of Crete. His research provided 


most 
6 of Present-day knowledge of the Minoan cul- 


The Cycladi 
gean islands. culture flourished on a number of Ae- 


including Kos, Milos, Siros, and Thira. 
aie People made their living by fishing. Oth- 
ers, many us заш and traders. Still others were farm- 

Wine, Diar От grew grapes for use in producing 
ind ae workers made distinctively designed 
Culture deci ne figurines. After 1900 B.C., the Cycladic 
ла and adopted many features of the Mi- 
The ycenaean cultures. 
Culture, which arose on Crete, was 
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Aegean civilization flourished on the islands and shores of the 
Aegean Sea between 3000 and 1200 B.C. Four cultures—the Cy- 
cladic, Minoan, Mycenaean, and Trojan— developed there. 


named after Minos, the legendary king of the island. Ac- 
cording to tradition, Minos ruled the Aegean Sea and 
kept the Minotaur, a monster that was half man and half 
bull. See Minos; Minotaur. 

The Minoans were skilled artists and architects and 
active traders. They built the Palace of Minos in Knossos, 
as well as palaces in Kata Zakros, Mallia, and Phaistos. 
The Minoans established trading posts throughout the 
Aegean region and in Egypt. Other people of the area 
copied Minoan designs in pottery and other craftwork. 
The Minoans developed a decimal system and used a 
writing system in which complex symbols represented 
syllables of words. The Mycenaeans on the mainland of 
Greece later adapted the Minoan writing system to their 
language. 

After about 1450 B.C, fire destroyed nearly all the 
towns and palaces on Crete. But the palace in Knossos 
survived, and Mycenaeans gained control of it. The pal- 
ace was burned by other people from Greece in the 
early 13005 B.C. The Minoan culture began to decline 
after the palace was burned. The culture disappeared in 
the mid-1100's B.C. 

The Mycenaean culture, also called the Helladic 
culture, centred on Mycenae, a powerful city on the 
mainland of Greece. By about 2000 В.С, a group of peo- 
ple had moved to the Peloponnesus, the southern pen- 
insula of Greece, and had established Mycenae. Archae- 
ologists do not know where these people came from. 
The people introduced new styles of pottery to the area 
and built houses that had a large central room. Scholars 
believe the Mycenaeans may have spoken a dialect that 
later developed into the Greek language. 

By the 15005 B.C, the Mycenaeans had grown rich 
and powerful, and they greatly influenced Greek culture. 
For this reason, archaeologists call the late Bronze Age 
in Greece the Mycenaean period. The Mycenaeans used 
Minoan architecture as a model for their palaces. Dur- 
ing the 1300s B.C, they built palaces in Mycenae and in 
such places as Athens, Thebes, Pylos, and Tiryns. The 
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palace in Mycenae was surrounded by massive walls 

with a huge gateway called the Lion Gate. 

About 1200 B.C, the Mycenaean civilization had col- 
lapsed, and its main centres had been destroyed. Schol- 
ars do not know whether the civilization fell because of 
internal disorder or under attack from invaders. Accord- 
ing to one traditional account, the Mycenaeans were in- 
vaded by the Dorians, a people who came from north- 
western Greece. But many experts now believe the 
Dorians did not arrive until after the fall of the Myce- 
naean culture. 

The Trojan culture, also called the 7roadic culture, 
developed in and around Troy. Archaeologists have un- 
covered the remains of nine cities on the site of Troy. 
Each successive city was built on the ruins of the one 
before it. Archaeologists believe the seventh city was 
the legendary Troy described in the ///ас and the Odys- 
sey. This city was built during the early 12005 B.C. It was 
set on fire and destroyed in the ті-12005 B.C, possibly 
by invaders from the mainland of Greece. 

Related articles in World Book include: 

Architecture (Minoan architec- — Painting (Cretan painting; pic- 
ture; Mycenaean architecture; ture: Queen's room) 
picture: Greek architecture) Schliemann, Heinrich 

Clothing (Ancient times; pic- Sculpture (Aegean; pictures; 
tures: The Cretans; Cretan Cycladic marble figurine; 


women) Woman praying) 
Crete Ship (Minoan and Mycenaean 
Evans, Sir Arthur John ships) 
Greece, Ancient (History) Trojan War 
Knossos Troy 
Labyrinth Ventris, Michael 
Mycenae 


Aegean Sea is a gulf or arm of the Mediterranean Sea. 
it lies between Greece on the west and north, Turkey on 
the east, and the island of Crete to the south. The ex- 
treme southern part of the Aegean is called the Sea of 
Crete. The Aegean Sea covers about 179,000 square kilo- 
metres. It is about 640 kilometres long, and more than 
320 kilometres wide at its widest point. The Dardanelles, 
a strait on the northeast shore, links the Aegean to the 
Sea of Marmara. 

Many islands, called the Grecian Archipelago, lie 
throughout the Aegean Sea. They form two main 


The Aegean people were 
highly skilled architects, art 
ists, and craftworkers. The Mi 
noans on the island of Crete 
produced such works as the 
scene shown at the left. The 
painting, which dates from 
between 1600 and 1400 BC, 
shows people offering gifts 10 
a god. 


groups, the Cyclades and the Sporades. The beautiful is 
lands of the Aegean achieved fame in Greek history and 
legend. Some are ancient volcanoes, and are made of 
lava. Others are made of pure white marble. The most 
important islands include Delos, Euboea, Samos, Les- 
bos, Lemnos, Patmos, and Rhodes. The Dodecanese l5 
lands make up part of the Sporades group. The Dodece 
nese were taken by Italy from Turkey in 1912, but they 
were given to Greece after World War II. Together, the 
islands of the Grecian Archipelago have an area of 
about 6,470 square kilometres. 

See also Aegean civilization; Dardanelles; Rhodes. 
Aegis was the name of the shield made for Jupiter by 
Vulcan. Jupiter created thunder with it. Minerva - 
(Athena), Jupiter's daughter, carried it as a sign of au- 
thority when she went on missions for her father. In its i 
centre was the head of Medusa, daughter of the sea 90 
Phorcys. The head is said to have had the power of tur 
ing men to stone. 

See also Medusa; Minerva. 
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Aeneas was a Trojan hero in Greek and Roman mythol- 
ogy. The Romans believed that Aeneas was an ancestor 
of Romulus and Remus, the mythical founders of Rome. 
The Roman poet Virgil celebrated the adventures of Ae- 
neas in the Aeneid an epic poem. 

Aeneas was the son of the Trojan prince Anchises 
and the Greek goddess Aphrodite (called Venus by the 
Romans). When Troy fell, Aeneas fled with his father and 
his son Ascanius from the burning city (see Trojan War). 
On nearby Mount Ida, Aeneas gathered the few other 
Trojan survivors and sailed away to found a new home. 
They stopped at various places and had many adven- 
tures. In the city of Carthage in Africa, Aeneas met 
Queen Dido. She fell in love with him and committed 
suicide after he left her. 

Aeneas finally arrived in Italy. He visited the lower 
world, where he learned about Rome's future glory. Ae- 
neas then travelled to the Italian region of Latium, where 
he became friends with King Latinus. The king offered 
his daughter Lavinia in marriage. Aeneas married Lavinia 
and founded the city of Lavinium. 

Later, Aeneas disappeared in a battle with a neigh- 
bouring people called the Etruscans. According to some 
stories, he was taken to heaven and became the god Ju- 
piter Indiges. 

See also Aeneid; Dido; Virgil. 

Aeneid, the national epic of ancient Rome, is one of 
the world's greatest poems of heroic adventure. It was 
written by the Roman poet Virgil between 30 and 19 B.C. 
Th period was one of national pride for the Romans. 
ial emperor Augustus had just united the people of the 
ке peninsula to defeat Rome's enemies in the east- 
оне Virgil chose the myth of the Trojan hero 
as to express ancient Rome's moral and religious 
А ues and to honour Augustus, who was believed to be 
eneas descendant. 
c end contains 12 books. The first six books imi- 
е. reek epic the Odyssey. They describe Aeneas 
Cane dun at sea following the capture of Troy by the 
SUR Хө ng the Trojan War. As the Aeneid begins, a 
dA nes Aeneas and his Trojan followers near 
the pos in North Africa. There, Aeneas falls in love with 
lay in e Dido. But the gods order him to leave for 
nally rea үрле, Dido commits suicide. After Aeneas fi- 
an Hes у, ће goes down to the lower world 

Virgi ны out his future descendants, the Romans. 

E. E the last six books of the Aeneid on the 
E dm e Iliad. They begin as Aeneas arrives near 

is uisa, pe local king, Latinus, offers him land for 

Nene cde marriage to his daughter, Lavinia. 
kills the сиз jealous suitor, attacks the Trojans and 
ised E uer Pallas, whom Aeneas has prom- 
in punishme Aeneas later fights Turnus and kills him 
ene à for the death of Pallas. 

appiness crie to the gods costs him his personal 
his sense of d e lives of those he loves. Yet he retains 
tion in a uty and commitment to creating а new na- 

Pk unknown land. 

A ee also Virgil; Aeneas; Dido: Sibyl: 
eolian h; s; Dido; Sibyl; Troy. 
c» EUN ancient musical instru- 
strin n a wooden box with from 8 to 15 

E ia thickness stretched along the top. The 
of the boy Th ed slightly by low bridges near each end 
€ instrument produces soft, exotic sounds 


Ment. It consists 
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when the wind blows on the strings, causing them to vi- 
brate. The Aeolian harp is named after Aeolus, the an- 
cient Greek god of the winds. 

Aeolians were a group of ancient Greeks. They lived 
іп a large part of east-central Greece before 1150 B.C. 
Toward the end of the 1100s, other Greeks called Dori- 
ans invaded Aeolian territory, and many Aeolians moved 
to the western coast of Asia Minor (present-day Turkey) 
and the nearby islands of Lesbos and Tenedos. The 
coastal district was known as Aeolis. The Aeolians or- 
ganized themselves in a loose confederacy. The island 
of Lesbos became a busy trading centre and the home 
of a famous school of poetry. Its most famous poets in- 
cluded Alcaeus and Sappho. 

See also Achaeans; Dorians; Greece, Ancient (His- 
tory); lonians; Sappho. 

Aeolus was the keeper of the winds in Greek mythol- 
ogy. Aeolus lived on a floating island, which scholars 
believe was one of the Aeolian Islands near Sicily. These 
islands were named after him. Aeolus kept the winds 
confined in a cave on the island and released them 
whenever he wished. 

Aeolus plays an important part in two great epic 
poems, the Odyssey and the Aeneid. In the Odyssey, Ae- 
olus gives the Greek hero Odysseus (Ulysses in Latin) a 
leather bag containing the winds that could prevent 
Odysseus from sailing home. Odysseus sailors open the 
bag because they mistakenly believe it holds treasure. 
The winds escape and blow Odysseus’ ship off its 
course. At the beginning of the Aeneid, the goddess 
Juno, an enemy of the Trojan hero Aeneas, persuades 
Aeolus to release winds that cause a storm. The storm 
then scatters Aeneas fleet. 

Aerated water. See Mineral water. 

Aerial, also called antenna, is a device that transmits 
and receives radio, television and radar signals. These 
signals are carried by electromagnetic waves (see Elec- 
tromagnetic waves). Electromagnetic waves travel 
through space at the speed of light. They differ in wave- 
length, which is directly related to their frequency (rate 
of vibration). Radio, television and radar stations trans- 
mit at different wavelengths, so their signals do not in- 
terfere with one another. The two kinds of transmission 
of sound by radio stations are amplitude modulation 
(AM) and frequency modulation (FM). In general, AM 
stations use wavelengths in the range of 10 to 2,000 me- 
tres while FM and television stations use wavelengths of 
3 metres and less. Radar signals use wavelengths of a 
few centimetres. 

Receiving aerials. The size, shape and complexity of 
an aerial depends on the wavelength and its range 
being received. Aerials may also be designed with dif- 
ferent directional properties so that they need not send 
out or pick up signals equally in all directions. 

The simplest aerial consists of a single wire sus- 
pended horizontally, or of a straight metallic rod. One 
side of the aerial is connected to the receiver. Such an 
aerial, sometimes called monopole, works best when its 
length corresponds to one fourth of the received or 
transmitted wavelength. Rod aerials are used with porta- 
ble FM and TV receivers and portable transceivers, 
such as walky-talkies. Single-wire aerials are used with 
many short-wave receivers. 

The most widely used TV aerial is a dipole, which 
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consists of a straight metal rod or wire that is split in the 
centre. A folded dipole consists of two dipoles that are 
connected at the ends. Only one dipole is split The total 
length of a dipole should be half the wavelength for 
which it is used. The performance of a dipole aerial can 
be enhanced by the addition of reflectors and directors 
consisting of metal rods of approximately the same 
length of the dipole, placed before and after the dipole. 
Most TV aerials are connected to the receiver by a 
shielded cable. The shielding prevents the receiver from 
picking up interference from household appliances. 

Many other types of aerials exist. Modern AM receiv- 
ers contain an aerial which consists of a coil wound 
round a ferrite rod. Ferrite is a magnetic material which 
strengthens the signals in the coil. 

Transmitting aerials are similar in design to receiv- 
ing aerials Many communication systems and radar use 
the same aerial for transmitting and receiving. But the 
design of transmitting aerials must be more precise. An 
aerial of the wrong dimension will only transmit a small 
traction of the power produced by the transmitter. The 
location of transmitting aerials is important. FM and tele- 
vision aerials must be placed as high as possible to in- 
crease their range. This is because FM signals and TV 
signals spread horizontally and cannot be received be- 
yond the horizon, as seen from the transmitting aerial. 
But AM signals bounce off the upper atmosphere and 
can reach beyond the curve of the earth. 


Kinds of receiving aerials 


Dipole 


Several types of aerials may be used to 7 
sion signals. The illustrations above d en Kall apis 
mon types of receiving aerials. most com- 


Dish aerials are bowl-shaped. The dish is a section 
of a parabola and the aerial proper is placed in its focus 
A dish aerial can transmit radio waves in a narrow beam, 
or receive waves from a very specific direction. There- 
fore dish aerials are used in radar systems and to trans- 
mit signals over long distances, for example, between 
earth-based stations and spacecraft. The largest dish 
aerials are those of radio telescopes. The largest one is 
at Arecibo, Puerto Rico, and measures 305 metres in di- 
ameter. Long-distance telephone lines are increasingly 
replaced by radio links using dish aerials. These aerials 
are placed on special towers or, in large cities, on high 
buildings. 

See also Radar, Radio telescope. 

Aerial photography. See Archaeology (Locating 
sites; picture: Aerial photography); Photogrammetry. 
Aerial See Photogrammetry; Surveying 
Aerobatics. See Aeroplane (Special-purpose planes: 
picture: Aerobatic planes). 

Aerobics is a system of exercises designed to promote 
the supply and use of oxygen in the body. These exer- 
cises include bicycling, dancing, jogging, rowing, skat- 
ing, swimming, and fast walking. Many people partici- 
pate in aerobics programmes to increase their 
endurance and energy and to achieve and maintain their 
proper weight. Regular aerobic exercise may also help 
lessen the risk of heart disease. 

A regular, vigorous programme of aerobic exercises 
helps the body process large amounts of oxygen effi- 
ciently. The presence of oxygen in the muscle cells 
causes the formation of a compound called adenosine 
triphosphate (АТР). The breakdown of ATP produces the 
energy for all muscular activity. During vigorous activity 
more oxygen is inhaled and passes from the lungs into 
the blood. More oxygen-rich blood is delivered to the 
muscles, creating more ATP. This increased amount of 
ATP produces more energy for the body. If the circula 
tory system cannot supply enough oxygen to the mus 
cles or if the muscles cannot use oxygen efficiently, the 
body produces less ATP. This results in early fatigue- 

For maximum effectiveness, individuals should per 
form aerobic exercises continuously for 15 minutes t0 
an hour 3 to 5 times a week. Men and women over the 
age of 35 should get a medical examination before be- 
ginning aerobics. 

See also Jogging; Running; Physical fitness. 

ics is the study of the forces acting 01 E 
object as it moves through air or some other gas- Aero 
dynamic forces act on aeroplanes and any other 00/0 
moving through the air. Scientists and engineers 5100 
aerodynamic forces because these forces affect the ™ 
tion of objects. 
th The Wright brothers studied aerodynamics before 

ey succeeded in building the first successful aero 
plane. Today, aircraft manufacturers use the principles 
of aerodynamics in designing all types of aeroplanes 
these principles also apply to the flow of air past ш 
% 95 and bridges. As a result, architects must use aer 
ШШШ to make sure that skyscrapers сап withs?^, 
пете of the wind. Similarly, aerodynamics helP* 
mos the performance of cars. E 
eers use aerodynamics in designing pu™P” 
buon and gas turbines. Шуа forms a 
part of the branch of engineering called fluid dynam! 


Asmoke visualization tunnel uses vaporized kerosene to 
тергезеп! air flowing over a model fighter plane. A laser beam 
cuts through the vapour, creating blue swirls, to show lift on the 
wings. Computers analyse the data created by the tunnel tests. 


Some kinds of flight do not involve aerodynamics. A 
spacecraft flying through space does not involve aero- 
dynamics because there is no air to produce aerody- 
namic forces. Only its flight through the atmosphere of 

earth or other planets involves aerodynamics. 

For more information on how aeroplanes fly, see the 
World Book article on Aeroplane. 


Principles of aerodynamics 


Most aerodynamic principles relate to the two basic 
ic forces—lift and drag. 
Lift is an aerodynamic force produced by the motion 
E ап aerofoil (wing) through the air. The lift force acts at 
fight angle to the direction of motion. Lift gives an 
eM the ability to climb into the air and holds it up 
eu An aerofoil moving through the air pro- 
pessa E it has a greater pressure on its lower 
n on its upper surface, This difference in 
Pressure results from a difference in the speed of the air 
di ng along the two surfaces. According to a principle 
the pres. by Daniel Bernoulli, a Swiss mathematician, 
бе sure of a fluid decreases as its speed increases 
Bernoulli's principle). 
стз aerofoil has a rounded /eading (front) edge 
roaches i wd (rear) edge. As the flow of air ap- 
aerofoil Т, € leading edge, it splits to go round the 
ы n produce lift, the flows along the upper sur- 
jua € lower surface must be asymmetrical (not 
call. An asymmetrical flow can be created by 
===. 
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the curved shape of the aerofoil, called the camber. 
Such a flow also occurs when the aerofoil meets the air 
at an angle. The two flows must merge smoothly as they 
leave the trailing edge—a condition discovered by M 
W. Kutta, a German mathematician. The Kutta condition 
and the asymmetrical flow of air, produces a faster flow 
along the upper surface, thus reducing the air pressure 
on that surface. As a result, the aerofoil is lifted into the 
air. 

Lift can also be explained by an aerofoil's ability to de- 
flect (turn) air downward. An aerofoil deflects air by its 
camber and by meeting the air at an angle. The third law 
of motion proposed by the English scientist Sir Isaac 
Newton states that for every action there is an equal and 
opposite reaction. Therefore, as an aerofoil deflects air 
downward, the reaction to this motion forces the aero- 
foil upward—and produces lift. 

The amount of lift produced by a wing depends 
mainly on its angle of attack and high-lift devices. The 
density of the air and the area and speed of the wing 
also affect the amount of lift. 

Angle of attack is the angle that a wing makes with 
the air flowing past it. A pilot can change this angle by 
changing the plane's attitude (position in space). Up to a 
certain point, increasing the angle of attack increases 
the lift force produced by the wing. An increase in lift 
means the plane can climb faster or fly slower. 

The angle of attack plays an important part in safe fly- 
ing. Air cannot flow smoothly over the wing if the angle 
becomes too steep. Instead, the air stream suddenly 
breaks up into small whirlpools called eddies on top of 
the wing. The eddies sharply decrease the lift and let the 
plane drop toward the ground. This condition is called a 
stall. The aircraft may crash unless the angle of attack is 
quickly reduced. Planes fly at an angle ranging from 3 to 
4 degrees to 15 degrees. A plane will stall if the angle 
becomes larger than 15 or 20 degrees. 

High-lift devices. The lift produced by an aerofoil de- 
pends on the wing's speed through the air. If the wing 
does not move fast enough, the difference in pressure 
above and below the wing will not produce enough lift 
to keep the plane in the air. During landings and take- 
offs, however, pilots want to fly as slowly as possible. 
Planes have special parts called high-lift devices that 
provide enough lift for the plane to fly at minimum 
speeds. These devices include (1) the flap, (2) the s/at, 
and (3) the s/ot. 

The flap is a hinged section at the back of each wing. 
In normal flight, it fits smoothly against the wing. The 
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Wing shape: low drag 


= ie 5 down an object moving through the air. Most objects cause the air flow- 
aM to "break up” into swirls of air called eddies. The eddies create much drag. Some 
aeroplane wings, cause little drag because their shape does not cause eddies. 
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pilot lowers the flaps for a landing and sometimes for a 
take-off. When lowered, the flaps increase the camber of 
the wing, furnishing extra lift. They help slow the plane 
when landing. 

The slat is a hinged section near the front tip of each 
wing. When a plane slows down, the slats automatically 
move forward to increase the wings’ camber and lift. 

The slot is an opening along the front edge of the 
wing. It helps air flow smoothly over the top of the wing 
so the plane can fly at a large angle of attack without 
stalling. Such an angle increases the lift. 

Drag is an aerodynamic force that resists the forward 
motion of an object. The shape of the object influences 
the amount of drag. Objects shaped to produce as little 
drag as possible are called streamlined or aerodynami- 
cally clean. Aircraft designers build planes to reduce 
drag to a minimum. Planes with low drag need less en- 
gine power to fly, and reduced drag also improves a 
planes performance. Motor vehicles and trains also en- 
counter drag. 

Two types of drag—friction drag and form drag—act 
on all moving objects. A third type, induced drag, affects 
only objects with lift. Still another kind of drag results 
when a plane flies faster than the speed of sound. 

Friction drag occurs next to the surface of an object. 
It is produced in a thin layer of air called the boundary 
layer. Friction results whenever one layer of a fluid 
slides over another layer. The molecules of air in the 
boundary layer move in either (1) orderly paths parallel 
to the surface or (2) irregular paths. Engineers call an or- 
derly motion of the molecules /aminar flow and an irreg- 
ular motion turbulent flow. ^ turbulent flow increases 
friction drag. 

The boundary layer is laminar at the front of an ob- 
ject. The flow of air can become turbulent at some point 
as the air moves along the object. Aircraft designers try 
to delay this change from laminar to turbulent as long as 
possible to keep friction drag to a minimum. One way 
they do so is to make the surface of the object as 
smooth as they can. 

Form drag results when the air flow past an object 
breaks away from the object. This type of drag produces 
swirling eddies of air that take energy from the object 
and slow it down. Form drag occurs with nonstream- 
lined objects. For example, a motorist following a large 
truck at high speed may feel the car shaken by the ed- 
dies behind the nonstreamlined truck. 

; Engineers reduce form drag by streamlining the ob- 
ject. They also put vortex generators on aeroplane 
wings. These devices are small aerofoils that stick up in 
long rows on top of a main wing. Vortex generators pro- 
duce small disturbances in the boundary layer that kee 
it from breaking away from the wing. 

Induced drag is also called drag due to lift. The differ- 
ence in pressure above and below a wing creates a 
tendency for air to flow in opposite directions along the 
length of the wing. Air along the bottom of the win: 
tends to flow outward, and air along the top ofthe wing 
tends to flow inward. Aeronautical engineers call this 
poron ан flow. It causes a vortex (swirling 
stream o; i Д 7 ы: 
air in the brite N Rs ides hips йо 

e plane back. It posesa 


safety th i i 
sy reat to any aeroplane that is following close be- 


Aircraft designers lessen induced drag by giving 
aeroplanes long, narrow wings. They also may put strips 
of metal on the upper surface of wings to prevent span- 
wise flow. 


Shock waves and sonic booms 


A moving aeroplane creates pressure disturbances in 
the air. These disturbances result from air flowing 
around the plane's wings and fuselage (body). The pres- 
sure disturbances travel away from the plane just as rip- 
ples in a pond travel from the spot where a stone lands 
in the water. Pressure disturbances travel at the speed of 
sound—about 1,225 kilometres per hour (kph), at sea 
level. Sound is a pressure disturbance. Other types of 
such disturbances include shock waves and sonic 
booms. 

The pressure disturbances created by a plane flying 
below the speed of sound travel faster than the plane. 
Therefore, the sound of the plane travels ahead of the 
aircraft, and people on the ground can hear the plane 
coming toward them. The sound of a plane flying faster 
than the speed of sound cannot be heard on the ground 
until the aircraft has passed. 

Engineers and pilots use Mach numbers to describe 
the speed of planes flying near or above the speed of 
sound. A plane travelling at twice the speed of sound is 
flying at Mach 2. Mach numbers are used because the 
speed of sound in the air is not always the same. The 
speed depends on the altitude and temperature of the 
air. At sea level at 15° C, sound travels at a speed of 
about 1,190 kph. The speed of sound decreases at 
higher altitudes, where temperatures are generally 
cooler. At 12,000 metres, for example, sound normally 
travels at about 1,060 kph. 

A Mach number is found by dividing the speed of an 
aeroplane by the speed of sound at the plane's altitude. 
For example, the Mach number of a plane flying 1,190 
kilometres per hour at 12,000 metres is 1,190 kph + 
1,060 kph, or Mach 1.12. Flight faster than Mach 1, the 
speed of sound, is called supersonic flight. Flight slow 
than Mach 1 is called subsonic flight. 

Shock waves are strong pressure disturbances from 
а plane flying at a supersonic speed. Pressure disturb- 
ances cannot move ahead of a plane because they tr 
slower. The disturbances build up into shock waves! 
attach themselves to the front and rear of the plane. 

Shock waves increase the drag on aircraft. A plane ] 
designed for supersonic flight has features that help "° 
duce the drag. The aircraft has a sharply pointed nose 
and its wings have sharp, thin edges that can knife 4 
through the air. The wings may be angled back from" 
fuselage to lessen the drag further. Supersonic planes 
also need powerful jet or rocket engines to overcome 
the extreme drag caused by shock waves. r 

Unsuspected shock waves caused the crash of som 
early high-speed military planes that had not been a 
signed to withstand them. As a result of the crashes" 
gineers believed that a sonic barrier prevented planes 
from flying faster than the speed of sound. This idea 
proved false after shock waves became better unde" 
Stood and supersonic planes were developed. 

Sonic « After a supersonic aeroplane f 
Overhead, people on the ground may hear a sharp Р. 
boom" or “bang.” This sound, called a sonic Боот" 
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How a sonic boom is created 
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A Slow-Flying Aeroplane creates pressure disturbances 
(differences in air pressure). These disturbances travel at 
the speed of sound and so move ahead of the plane. 
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A Plone Flying at the Speed of Sound moves just as 
os! as the disturbances it causes. The disturbances "pile 
up” in front of the plane and form a shock wave. 


Shock wave 


[Ground E u мј 
ам Flying Faster Than Sound creates а shock 
oe al reaches the ground. People on the ground 
a sonic boom when the shock wave reaches them. 
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Y the shock w; 
Same aeroplan 
Plane flying at 


an explosion. Sonic booms are caused 
aves from a plane. Two booms from the 
€ may be heard a second or two apart. A 
ock waves supersonic speeds creates at least two 
rear, But the oe from its front and another from its 
only a si 0 waves may arrive so close together that 
hai boom can be heard. 

owe fice may be strong enough to break win- 
Mach Ор buildings. Its strength depends on the 
faster or d г, altitude, and shape of the plane. The 
wave and th er the plane flies, the stronger the shock 

the louder the sonic boom will be. 
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Pioneers of aerodynamics included Leonardo da 
Vinci, the Italian artist and scientist. Leonardo was the 
first person to study the flight of birds scientifically. Be- 
ginning in the 14805, he drew sketches of birds in flight 
and of proposed flying machines. Leonardo believed 
that people might be able to fly using birdlike wings. 

In the late 1600's, the English scientist Sir Isaac New- 
ton set forth a basic theory of air resistance. He ex- 
plained the behaviour of forces acting between an ob- 
ject and a fluid, such as air. Newton observed that it 
made no difference whether the object moved through 
the fluid or the fluid moved around the object. 

Not until the mid-1800 did people first use aerody- 
namic principles to achieve manned flight in a craft 
heavier than air. In 1853, Sir George Cayley of England 
built a glider that carried his unwilling coachman across 
a small valley. Otto Lilienthal, a German engineer, be- 
came the first to actually pilot a glider in flight in 1891. 
An American scientist, Samuel P. Langley, published one 
of the first scientific papers on aerodynamics, Experi- 
ments in Aerodynamics in 1891. Langley built a steam- 
driven model of an aeroplane. A full scale petrol- 
powered version crashed shortly before the Wright 
brothers flew their propeller-driven model in 1903. They 
had used devices such as wind tunnels and weighting 
systems to measure lift and drag. See Wright brothers. 

Ludwig Prandtl, a German engineer, developed the 
boundary layer theory of drag in the early 19005. He also 
contributed to our understanding of lift. 

Aerodynamics today. The use of aeroplanes during 
World War | (1914-1918) and World War II (1939-1945) 
led to extensive research in aerodynamics. After the de- 
velopment of jet planes in the 19405, engineers studied 
supersonic flight. In 1947, a rocket-powered plane be- 
came the first aircraft to fly faster than sound. 

During the 19505, aeroplane designers developed 
daggerlike noses and swept-back wings to reduce drag. 
In the early 1960's, engineers introduced wings that 
could be moved into a straight or swept-back position 
during flight. Such variable sweep wings permit both 
high-speed flight and safe, low-speed landings. By the 
early 1970's, France and Great Britain, working together, 
and the Soviet Union had built supersonic airliners. 

In the 19805, the United States began testing the X-29, 
an experimental aeroplane with swept-forward wings. 
The Х-295 wing design was expected to provide greater 
stability and manoeuverability at a large angle of attack. 
In 1986, the United States began research on an aero- 
space plane. The goal of this research is to build an 
aeroplane that can take off from an ordinary airport, 
cruise at hypersonic speed (Mach 5 or greater), fly into 
earth orbit, and then return to earth and land. 

A number of major aerodynamic problems remain 
unsolved. They include (1) new designs for supersonic 
aeroplanes to minimize sonic booms, (2) development of 
low-drag planes for more economical flight, and (3) im- 
proved jet engine design to reduce aeroplane noise. 


Related articles in World Book include: 


Guided missile Rocket 


Aeroplane 

Air Helicopter Sonic boom 
Ducted propeller Jet propulsion Streamlining 
Glider Propeller Wind tunnel 
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ngers long 
A giant jet airliner is designed to fly large numbers of pa Mang rd КОП 
distances, The world's largest airliner, the Boeing 747-400, ароз а refuelling 
over 400 passengers a third of the way around the world withou 
ө : е ced іп 
Aeroplane is one of the newest and fastest means of plane in the air. The pilot keeps the plane balan 
transport. Only spacecraft trave 


l faster than aeroplanes, 
or airliner, can carry a 
Cargo across Europe in 


A modern jet transport plane, 
heavy load of passengers and 
less than 5 hours, It can fly halfway around the world 
from London to Sydney in less than 24 hours. Passen- 


gers can ride in comfort from 9,000to 13,000 me 
above the ground. On 


a film or listen to musi 
500 passengers. 

Rocket planes, the world's fastest aeroplanes, have 
been flown at speeds faster than 7,240 kilometres per 
hour (kph). Rocket planes are used mainly for research, 

Most aeroplanes are not 50 large or Powerful as jets 
and rocket planes, Many have Only one engine and can 
carry only a few Passengers. People use these light 
planes for short business or pleasure trips. 

An aeroplane is a heavier-than-air machine. The 
est transport planes weigh more than 320 metric t 
when fully loaded. A plane' 
Surfaces enable it to fly. Th 
plane forwards through the air. As the plane mov 
air that flows over the wings moves faster. 
fore has less pressure—t 
This difference in air pre 


tres 
many long flights, they can watch 
c. The largest jets can hold nearly 


larg- 
ons 

5 engines, wings, and control 
е engine or engines move the 
es, the 
and there. 
han the air under the wings. 
ssure, called /ift, keeps the 


" » mov 

flight by adjusting the control surfaces, which аге 

able sections of the wings and tail ircraft 
The activity of designing, building, and flying a 


ed 
А "(MY :ople usel 
is called aeronautics During the late 17005, peor 


balloons to make their first flights into the air pd 
can fly because they are lighter than air. After the firs 
balloon flights, inventors tried to develop a heavier d 
than-air flying machine. Some inventors experimente 
with gliders (engineless planes). They studied birds 


wings and discovered that they are curved. By giving 
their gliders curved wings instead of flat ones, they 
could make them fly hundreds of metres. During we 
18005, inventors made the wil 
could give a plane the 
Finally, on Dec, 17 
manufacturers 
first aeroplane 


first petrol engines 
power it needed for flight 

1903, two American bicycle i 
Orville and Wilbur Wi ight— made the 


vk, in 
flights in history near Kitty Hawk, ! theif 
` 7 > ow 
North Carolina. Orville made the first flight. He flev 


wood, wire, and cloth aeroplane 37 metres. After d 
Wright brothers Success, pilots and inventors wor E 
continually to improve aeroplane design. Almost eg! 
year, planes flew faster des 
the year before In the 1 
wing! aeroplane 


and farther than they hac 
n ne 
9305, metal monoplane (0 j and 
a jd а! 
5 began to replace the earlier wor 
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Ahuge propeller-driven plane, an Aero Spacelines Super The fastest planes have jet or rocket engines. The Lockheed 
Guppy, dwarfs a light jet plane. The Super Guppy hauls rocket SR-71A, above, a U.S, Air Force plane, is one of the fastest jets. It 
parts for the U.S. space programme. The jet carries passengers. can fly at a speed of more than 3,200 kph. 
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A powerful jet cargo plane can carry tons of goods nonstop for thousands of kilometres. Pri- 
ately operated airfreight services use planes like the one above to deliver tons of freight, includ- 


ing mail. Jets have brought all parts of the world within easy reach of one another. 


fabric-covered biplane Itwo-wing) planes. The invention 
of the Jet engine in the 19305 provided a powerful new 
Hane uni for aeroplanes. During World War 11 
with tiia Sidus roplane development advanced rapidly, 
first jet fi гу ge neration of propeller-driven fighters, the 
introduced de and long range heavy bombers being 
айу nonste y н early 19505, airliners were making 
late 19505 ps ights across the Atlantic Ocean. By the 
tries With Passenger planes had brought all coun- 
seemed зу reach of one another, and the world 
@ much smaller than it had 100 years before. 
were ie fe brought about many changes in our 
swift transp ә ions of people depend on aeroplanes for 
and many ind Businesses expect quick airmail service, 
Planes serve Ustries send their products by air Aero- 
fight nea "s ople in many other ways, from helping 
re also A № е5 10 carrying emergency aid. Aeroplanes 
his г ajor weapon of war. 
dae siga the development of the aeroplane 
the parts ot n the aeroplanes of today. It also discusses 
In addition Peru etn and how they help a plane fly 
and how ани Е le describes how a pilot flies a plane 
tion industry е Ties are built. To learn about the avia Light planes like these at the LiB е Р = Brazil m ы 
on Aviation € its history, see the World Book article up most of the worlds aeroplane s A ight planes are ae 
For a discussion of warplanes, see Air force. ler driven, have one or two engines, and are privately owne 


and 
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An ancient Greek story told how Daedalus and his son Icarus 
flew with wings of feathers and wax. But Icarus flew too near the 
sun. His wings melted, and he fell into the sea and drowned. 


=. had flapping wings. 


For thousands of years, people dreamed of flying, 
Some even tried to fly by tying feathers to their arms 
and flapping them like wings. But most people believed 
that flying was beyond the powers of ordinary human 
beings. They told stories of godlike people who could 
fly or who were carried through the air by winged ani- 
mals, The ancient Gree! 
named Daedalus and his son Icarus, both of whom flew 
with wings made of feathers and wax. But Icarus flew 
too close to the sun. The sun's heat melted his wings, 
and he fell into the sea and drowned, See Daedalus, 


great Greek mathematician 
and inventor Archimedes discovered how and why ob- 
English monk 

like water, has some- 
ied Archimedes’ 


An early design for a flying ma- 
chine was drawn about 1500 by 
Leonardo da Vinci. The machine 


History and development 


The first manned flights were in balloons 
filled with hot air. This balloon, built by the 4 
Montgolfier brothers of France in 1783, carri 
two passengers 91 metres into the air. 


bird. In 1680, Giovanni A. Borelli, an Italian mathon 
cian, showed that people cannot fly by flapping wings- 
Borelli proved that people's muscles are too weak to * 
flap the large surfaces that would be needed to supp 
their weight in the air. 

First manned flights. In 1783, two Frenchmen ded 
doctor named Jean F. Pilatre de Rozier and a nes 
the Marquis dArlandes—made the first free flight in 8 
artificially created device, They floated for more than 
kilometres over Paris in a large linen balloon. Two z 
French papermakers—the brothers Jacques E. and a 
Seph M. Montgolfier—had made the balloon, whic het 
filled with hot air from burning wool and straw. The 
air made the balloon rise. 

The Montgolfiers made other successful balloons. 
The flights of these balloons excited other inventors, » 
who soon began to use hydrogen, a gas lighter n 
to make their balloons rise. The balloons were hard A 
control. But inventors continued their balloon exper ip 
ments and, during the mid-1800s, developed the oo 
The airships had engines and propellers and so Kr 
easier to handle than balloons, whose course coul 
be controlled. See Airship; Balloon. tion 

Meanwhile, other inventors had turned their atten 
to gliders, which are heavier than air. In 1804, Sir a 
George Cayley, a British inventor, built the first suce 
ful glider. It was a small craft that flew without a pee 
ger. Cayley later built successful full-sized gliders. e 
of these carried his unwilling coachman across а 5 


An "aerial steam carriage" was patented 
by William S. Henson of Great Britain in 1843. 
It had fixed wings, a steam engine, two pro- 
pellers, and a passenger cabin. But Henson's 
"airliner" was never built. 


Ee first manned glider flights in which a 

p ш actually piloted the glider were made 

S € early 18905 by Otto Lilienthal of Ger- 
ny. But his gliders were hard to control. 


бо also founded the science of aerodynamics 
probabi у the flow of air around objects) and was 
eat a " first person to describe a fixed-wing, pow- 
вебу Oplane moved by propellers. 
mäda PA 1891 and 1896, Otto Lilienthal of Germany 
apine tsa Successful manned glider flights in which 
the 1800s » ually piloted the glider. Before the end of 
Crest tice er inventors, including Percy Pilcher of 
Made UE oi Octave Chanute of the United States, 
so well but rw Some of these early gliders were 
metres thro t < they carried their pilots hundreds of 
control, In P the air. But gliders were often hard to 
Passengers ition, they were not designed to carry 
of transport. S, cargo and so were not a practical means 
Pow ort See Glider. 
inventor, тис In 1843, William S. Henson, a British 
gine, Propeller e plans for the first plane with an en- 
Unsuccessful rs, and fixed wings. But after building one 
friend John сет he gave ир the project. Іп 1848, his 
lenson's des low built a small model plane using 
Ut could st ign. The model was successfully launched 
ément Ad in the air only a short time. In 1890, 
Powered Б à French engineer, took off in a steam- 
trol the plane e that he had built. But he could not con- 
the inventor ei keep it in the air. About the same time, 
ecome а жыды, Махїт—ап American who had 
ying machine | citizen—built a huge steam-powered 
Propellers. Ma, It had two wings, two engines, and two 
"Maxim tested the plane in 1894. It lifted off 
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Improved gliders were built and tested by Orville and Wilbur Wright of the 
United States. Their first glider, /eft, was a large, two-wing kite built in 1899. 
After experiments with this and other gliders, the Wright brothers built a 
glider in 1902 that the pilot could control in the air, right. 


the ground briefly but the plane did not actually fly. 

An Australian and a New Zealander—working inde- 
pendently and in isolation from the rest of the world— 
were among the pioneers who experimented with heav- 
ier-than-air flying machines. 

The Australian, Lawrence Hargrave, produced aero- 
foil wing surfaces that provided lift, as well as airscrews 
and aero-engines using the rotary-engine principle. In 
1894, in a brisk breeze on a beach south of Sydney, Har- 
grave lifted himself 5 metres off the ground by using 
three box kites. Many of Hargrave's ideas were used in 
early aircraft. For example, early European aircraft 
greatly resembled box kites. Some evidence supports 
the idea that the first known fliers, the Wright brothers, 
drew ideas from him. 

Some enthusiasts believe that a New Zealander, Rich- 
ard Pearse, made the world’s first powered flight on 
March 31, 1902, at Waoitahi, in the South Island of New 
Zealand. This would have predated the Wright brothers’ 
historic first flight in December 1903 by more than 18 
months, But claims that Pearse flew before the Wright 
brothers have been rejected by the Royal Aeronautical 
Society in London because of lack of reliable evidence. 

During the 1890s, Samuel P. Langley, an American sci- 
entist, built a steam-powered model aeroplane. Langley 
called his plane an aerodrome. In 1896, it flew about 800 
metres in about 14 minutes. Langley then built a full- 
sized aerodrome powered by a petrol engine. A pilot at- 
tempted to fly the plane on Oct. 7 and Dec. 8, 1903. Both 
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The Wright brothers' Flyer, which they 
built and flew in 1903, became the 

world’s first successful aeroplane. It had a 
lightweight petrol engine that turned two 
propellers located behind the wings. 


Wingspan-1229 m 
Length—643 m 


times the plane was launched into the air from a house- 
boat on the Potomac River, and both times it crashed 
into the water. 

The Wright brothers. During the 18905, the Ameri- 
cans Orville and Wilbur Wright became interested in 
flying while running their bicycle-manufacturing shop in 
Dayton, Ohio. The brothers read every book about flying 
they could find. They started building gliders in 1899. 
The next year, they began making glider flights near 
Kitty Hawk, in North Carolina, an area known for its 
steady winds and high sand dunes. After conducting 
many experiments, the brothers worked out a system for 
controlling an aircraft in flight. 

In 1903, the Wright brothers built their first aero- 
plane, named the Flyer. It was a biplane (two-wing 
plane) with a 12-horsepower (9-kilowatt) petrol engine. 


Important dates in aeroplane development 


The wings, which measured 12.29 metres from tip to tip 
were wooden frames covered with cotton cloth. The 
pilot lay on the lower wing. The engine, mounted 2 i 
pilot's right, turned two wooden propellers locate 
hind the wings. Instead of wheels, the plane had | 
wooden runners. Most important of all, it had the suc- _ 
cessful control system that the brothers had deve 
for their gliders. A main feature of this system was à 
vice for twisting the wing tips to preserve balance in 
flight. The device consisted of a wire strung from ea 
wing tip to a "cradle" that fitted around the pilots nd l 
By moving the hips, the pilot could twist one wing р г 
the other in order to maintain the plane's balance an 
control while in flight. 

On Dec. 17, 1903, Orville Wright became the first px 
son successfully to fly an engine-driven, heavier-than-al 


c. 1500 The Italian artist and inventor Leonardo da Vinci made 
drawings of flying machines with flapping wings. 

1783 Two Frenchmen- Jean F. Pilátre de Rozier and the Mar- 

quis dArlandes—made the first free lighter-than-air as- 

cent. They made the ascent in a hot-air balloon. 

Sir George Cayley of Great Britain flew the first successful 

model glider. 

William S. Henson, a British inventor, patented plans fora 

steam-driven aeroplane that had many of the basic parts 

of a modern plane. 

John Stringfellow of Great Britain built a small model 

based on Henson's plane. It was launched but remained in 

the air only briefly. 

1891-1896 Otto Lilienthal, a German, became th 

successfully to pilot gliders in flight. 

Samuel P. Langley of the United States flew a steam- 

powered model plane. 

Orville and Wilbur Wright of the United States made the 

first engine-powered, heavier-than-air flights, near Kitty 

Hawk, U.S.A. Their first flight went 37 metres and lasted 

only about 12 seconds. 

1906 Trajan Vuia, a Romanian inventor, built the first full-sized 
monoplane, but it could not fly. 

1909 Louis Blériot of France became the first person to fly 
across the English Channel. 

1913 Igor 1. Sikorsky, a Russian inventor, built and flew the first 

four-engine plane. 

The first flight of an all-metal, cantilever-wing plane, the 

Junkers J 1 took place in Germany. 


1848 
e first person 


1915 


1924 The first all-metal, trimotor transport, the Junkers G 23, 
was test-flown in Germany. : rt, 
The Lockheed Vega, a popular single-engine transpo! 
flew for the first time. лава О 
Frank Whittle, а British engineer, patented his idea | 
jet engine. e ice in 
Douglas DC-3 transport planes entered airline we al 
the United States. They became the most widely used 39^ 
liners in history. | 
| 
| 


1927 
1930 
1936 


1939 The first successful flight of a jet-engine aeroplane took 
place in Germany. л 
Charles Yeager, i U.S. Air Force captain, made the first si 
personic flight, in a Bell X-1 rocket plane. ial 
De Havilland Comets, the world's first large commer 
jetliners, began service. be ga 
The first turboprop transport, the Vickers Viscount, 
regular airline service, b 
The North American F-100 Super Sabre jet fighter be 
the first operational supersonic fighter. ice 
The Boeing 707 began the first U.S. jet transport seri 
between the United States and Europe. jet 
The British Hawker P.1127 was the first single-engine 
V/STOL aeroplane. ns 
Russian pilots test-flew the world's first supersonic träl 
port plane, the Tu-144. егу. 
1970 The first jumbo jet, the Boeing 747, entered airline $ 
ice. arit 
1976 The Concorde, a Supersonic transport plane built by B® 
ain and France, began Passenger service. 


1947 
1952 
1953 


1953 
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The Blériot XI, built and flown by Louis 
Blériot of France, in 1909 became the first 
plane to fly across the English Channel. 


Wingspan—728 т 


Wingspan—1389 m. 

Length-31 m 

The June Bug was designed by Glenn H. 
Curtiss. In July 1908, Curtiss used the plane to 
make the first official public aeroplane flight 
in the United States. But it was only a short, 
shaky flight. 

The Deperdussin racer, built in France in 
1912, was the first plane with a monocoque 
(tubelike) body, which reduced the need for 
body braces and so lightened the plane. 


Wingspan—665 т 
Length—6.1 m 


Пе Demoiselle oí 1909 was one of a series 
: very small lightweight planes built in 
France by Alberto Santos-Dumont, a Brazil- 
ian. The Demoiselles were among the first 
planes used for personal and pleasure flying. 


Wingspan—28.02 m 
Length—20.02 т 


жаў AN NAY 
The Grand of А Ay 
Sikorsky, wi of 1913, built by Russia's Igor I. j 


as the first four-engine plane. The 
engines were paired back to ШШ $ 


The Junkers J1, built in Germany in 1915, 
as the first plane with an all-metal body and 


cantilever wings, which are supported by an Wingspan 163m 


internal framework instead of by outside Length—9.04 т 

braces, 
Speed records—landplanes 
In mph Speed Year Aviator Country Speed Year Aviator Country 

Some In mph 1n kph 
108, 18 6.2 1905 — W.Wright USA. 822.26 1323.3 1955 HAHanes USA. 
mig, 17471 1912 J. Vedrines France 1132.13 182199 1956 LP. Twiss GB. 
29438 35884 1922 МУ. Mitchell U.S.A. 1,207.6 1943.44 1957 A.E. Drew U.S.A. 
304.93 47376 1932 J.H. Doolittle U.S.A. 1404.09 2,259.66 1958 W.W.Inwin USA 
469,95 9082 1933 J, Wedell U.S.A. 1483.85 2388.03 1959 С. Mosolov USSR. 
606.25 75514 1939 F, Wendel Germany 1525.96 245579 1959 J.W.Rogers USA. 
670, 98 975.66 1945 H.J. Wilson GB. 1,606.32 2,585.12 1961 RB. Robinson U.S.A. 
вав 07984 1948 К.І. Johnson USA. 1,665.89 2,680.99 1962 С. Mosolov USSR. 
755.14 112413 192 — JS. Nash USA. 20701 3,331.5 1965 КІ. 5іерһепѕ USA 
1215.28 1953 F. K Everest, Jr ЧА. 219316 3,529.55 1976 ЕМ. Јов: USA 


Source: Wo, 
* World and u, 
ISA. National Aviation and Space Records, National Aeronautic Association. 
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machine. The flight took place near Kitty Hawk. The 
brothers launched the plane from an 18-metre rail on a 
sand flat. The plane took off and flew 37 metres at about 
48 kph. The flight lasted only about 12 seconds. The М 
Wright brothers made three more flights that дау. Wil- 
bur made the longest one—260 metres in 59 seconds. 

Except for a few inventors, most people took little no- 
tice of the Wright brothers achievement. But the men 
continued to improve their planes. By the end of 1905, 
they had built and flown the first plane that was fully 
manoeuvrable and could fly for more than a half hour at 
a time. But no important officials had seen the plane fly, 
and so the flights were not officially recognized. In 1908, 
Wilbur made the first official public flights in France and 
amazed the world with the plane's flying ability. 

Other pioneer planes and fliers. Alberto Santos- 
Dumont, a Brazilian who lived in France, became the 
third person to fly an aeroplane. In 1906, he made a few 
brief flights in a plane patterned after a box kite. He later 
built a series of planes that were among the first used 
for personal and pleasure flying. Also in 1906, Trajan 
Vuia, a Romanian inventor living in France, constructed 
the first full-sized monoplane (single-wing plane). It had 
the propeller mounted in front of the wing rather than 
behind. Although the plane was unsuccessful, it influ- 
enced the design of later aeroplanes. 

On July 4, 1908, Glenn H. Curtiss, a U.S. inventor, be- 
came the first American to make an official public flight 
of more than a kilometre. He flew his biplane, the June 
Bug, 1.55 kilometres at 55 kph. Henri Farman, an English 
flier living in France, had made a circular flight of one 
kilometre earlier in 1908. Then, on Oct. 30, 1908, Farman 
flew 27 kilometres directly across the French country- 
side in the first cross-country flight. The Wright brothers 
had made longer circular flights. Curtiss, Farman, and 
the Wright brothers all became successful aeroplane 
manufacturers, 

Thomas E. Selfridge, a lieutenant in the US. Army Sig- 
nal Corps, was the first person killed in a plane crash. 
The U.S. Army had decided to test the military value of 
the Wright brothers’ aeroplane. On Sept. 17, 1908, Sel- 
fridge went up in a plane with Orville Wright. At an alti- 
tude of 23 metres, one of the two propellers broke. The 
plane crashed, killing Selfridge and injuring Wright. But 
the Wrights were not discouraged. In 1909, they won a 
U.S. Army contract to build the worl 
plane. 

A French inventor, Louis Blériot, made the first inter- 
national aeroplane flight. In 1909, he flew his Blériot XI 
monoplane 37.8 kilometres across the English Channel 
from France to England. The plane had a long, enclosed 
body, a tail for control at the rear, and a wheeled land- 
ing gear. Other successful monoplanes of the period in- 
cluded the Antoinette series designed by the French in- 

ventor Leon Levavasseur. 

The craze for flying heavier than air machines soon 
spread around the world. In 1910, the great American 
escapologist Henry Houdini won the Aerial League's tro- 

phy for the first aerial flight in Australia. Houdini suc- 
cessfully completed three controlled flights in a Voisin 
box kite biplane at Digger's Rest in Victoria on March 
18, 1910. 

John R. Duigan flew the first Australian-made aero- 
plane on July 16, 1910. In 1911, W. E. Hart, a Sydney den- 


d's first military 


tist, became the first person in Australia to be awarded а 
pilot's certificate. 

In 1911, Calbraith P. Rodgers made the first aeroplane 
flight across the United States—from Sheepshead Bay, 
New York, to Long Beach, California. During the 84-day 
journey, Rodgers landed—or crashed—his Wright aero- 
plane about 70 times. He had to replace almost every 
part of the plane before he reached Long Beach. His ac- 
tual flying time was 3 days 10 hours 24 minutes. 

In 1912, the Deperdussin Company of France built the 
first successful aeroplane of monocoque construction, 
the Deperdussin monoplane racer. The body of the 
plane had a streamlined, tubelike shape that reduced 
the need for body braces and so made the plane lighter. 
Meanwhile, two-engine planes had been developed. In 
1913, a Russian inventor, Igor I. Sikorsky, flew his Grand, 
the first four-engine plane. But most planes still had one 
engine. 

The early fliers and their planes participated in many 
air races and air circuses. These tests of flying skill did 
much to improve aeroplane design and to make flying 
more popular. In 1913, a French pilot, Adolphe Pégoud, 
became noted for his skill at air acrobatics, or aerobat- 
ics. 

World War I (1914-1918) greatly advanced aeroplane 
development. Early in the war, both sides discovered 
the value of the aeroplane for locating enemy forces and 
military bases. Engineers designed more powerful en- 
gines to put swift fighter planes and heavy bombers into 
the skies. Germany, the United States, France, and Brit- 
ain began to turn out thousands of these planes. Dog- 
fights (air battles between fighters) became common. 
Seaplanes were used for taking pictures of enemy naval 
forces and for bombing enemy submarines. For the 
story of the aeroplane in World War I, see Air force 
(World War I); World War I. 

At the beginning of the war, most planes could fly no 
faster than 110 kph. By the war's end, many could go 
faster than 210 kph. Hugo Junkers, a German inventor 
and manufacturer, created one of the most influential 
aeroplane designs of the war. His plane, called the Jun- 
kers J 1, made its first flight in 1915. The plane was the 
first to be made entirely of metal and the first to have 
cantilever wings. Earlier aeroplane wings were sup- 
ported by struts (braces) between the body and wings: 
which reduced speed. Cantilever wings are completely 
supported by an internal framework. 

The golden age in the development of the aeroplan? 
occurred during the 19205 and 1930's, During this pe 
riod, rapid advances were made in aeroplane design, 
and airlines began large-scale operations. It was also à 
time when daring pilots amazed the world with feats of 
flying skill and endurance. 

In 1919, small airlines began to operate in Europe: 
They used rebuilt World War I bombers to carry pas- 
sengers and mail on short flights between European cit 
ies. The cabins of some of the planes were furnished 
with comfortable armchairs and elegantly decorated. 4 
But the passengers could barely make themselves hear 
above the roar of the engines, and the cabins were Un" 
heated. 

After World War I, the US. government offered thou- 
sands of surplus warplanes for sale at bargain prices. 
Many former military pilots bought the planes and use 


The Ford Tri-motor of 1926, a three-engine 
plane produced by Henry Ford, was one of 
the first successful all-metal transport planes. 


Wingspan-22.6 m 
Length 1519 m 


The Dornier Do X, a German flying boat 
Am 12 engines paired back to back, first 

lew in 1929. By far the largest aeroplane built 
to that time, the Do X carried 150 passengers. 


Wingspan—47.98 m 
Length—40.03 m 


pert exciting and dangerous type of flying called 
flew the a Barnstormers put on daring shows. They 
Vs planes in wild acrobatics, walked from wing tip 
wing tip in flight, and leaped from the wings of one 
ying plane to another. 
е same time, there was a growing interest in io- 
n LN 
id airline services. In 1918, the US Post Office į 
land Ar service, with British designed de Havil- 
ing from fr nes. In 1919, a French Farman aeroplane fly- 
pora ын to Belgium provided the first airline 
oneers Hud een countries. In Australia, two aviation pi- 
gether with Он Fysh and his partner, P. J. McGinness, to- 
land and сезга graziers, founded the Queens- 
1920, In Neve E Territory Aerial Services (Qantas) in 
à subsidized mber 1922, Qantas obtained a contract for 
of Charley air service between the Queensland towns 
" үе and Cloncurry. 
pacity ыы were severely limited in range and ca- 
Junkers G23 k Wed The Germans developed the 
ree-engine all 924, the first in a series of trimotor or 
Greater power E aeroplanes with longer range and 
Was a similar d 19 American Ford Tri-Motor of 1926 
оозе. Ву i known affectionately as the Tin 
Passenger: ^! Dornier Do X flying boat could carry 
reliable Hp 42 $ or 1,700 kilometres. Britain's slow but 
1n 1933 а rey, iplane airliner opened up Empire routes. 
Boeing Mon in airliner design appeared with the 
; К. каш at 300 kph and had a range 
Sengers, the M 5. Though it could carry only 10 pas- 
odel 247 was the first 'modern airliner. 


The Lockheed Vega of 1927 became one of 
the most popular transport planes. Vegas 
also made long-distance flights. 


Wingspan- 12.5 m 
Length—8.38 m 
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Wingspan—8.94 m 
Length—7.01 m 


The Fokker D VII, a 1918 German fighter 
plane used in World War |, was known for its 
fast climbing ability. 


Races helped encourage improvements in aeroplane 
design during the 1920s. Important races included the 
Schneider Trophy races for seaplanes. In 1920, the win- 
ner of the Schneider Trophy race flew at a speed of only 
172 kph. The 1931 winner reached 547 kph. 

Fliers of the golden age. During the 19205 and 
19305, record-breaking fliers became international ce- 
lebrities. Pilots set out to prove that aeroplanes could fly 
the vast distances between Europe, South America, Af- 
rica, and Asia. 

Just after the end of World War I, the Australian fed- 
eral government announced a prize of 10,000 pounds 
for the first crew to fly from London to Australia. This an- 
nouncement launched the great air race. Two Australian 
brothers, Ross and Keith Smith, won the race. They and 
their crew of four landed their Vickers Vimy at Darwin 
on Dec. 10, 1919. This pioneering flight had taken 27 
days and 20 hours. A number of U.S. pilots made daring 
long-distance flights during the 19205 and early 19305. 
in 1926, Richard E. Byrd and Floyd Bennett made the first 
aeroplane flight across the North Pole. They flew a 
Dutch trimotor plane. In 1929, Byrd and Bernt Balchen 
made the first flight over the South Pole, in a Ford Tri- 
motor. In 1927, Charles A. Lindbergh made the first solo 
nonstop flight across the Atlantic Ocean. His 5,810- 
kilometre flight—from Garden City, New York, to Paris— 
took 334 hours. Lindbergh's plane, the Spirit of St. Louis, 
was a specially built Ryan monoplane with a Wright en- 
gine. It was only a little larger than the Wright brothers 
first aeroplane, but it improved on that plane in many 
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The Taylor Cub, later called the Piper Cub, 
first appeared in 1931. It was the best-known 
light plane in the United States. 


Wingspan- 1072 т 


Length-686 m 


The 


DC3, designed 
and built in the United States, 
began service in 1936. It became 
the most widely used airliner. 


The B-17 Flying Fortress was a 
widely used U.S. bomber in World War II. 
Improvements in the design of B-17s and 
other bombers enabled planes to fly farther, 
higher, and faster with heavier loads. 


The Messerschmitt Me 262, a German 
fighter, was the first jet combat plane. It flew 
missions over Europe in 1944 and 1945. 


ways. It also had the most advanced aircraft instruments 
of the day, which helped Lindbergh find his way across 
the ocean without a radio. 

In 1925 and 1926, Alan Cobham, a British pilot, made 
long-distance return flights from England to Burma and 
South Africa. In 1928, Bert Hinkler, an Australian pilot, 
became the first aviator to fly solo from Britain to Aus- 
tralia. He made the flight in 154 days. 

Two other Australian fliers, Charles Kingsford Smith 
and Charles Ulm, also became famous in 1928 when 
they became the first to fly from the United States to 
Australia. They flew the three-engined Fokker, Southern 


Nonstop distance records without refuelling 


2m 


Wingspan 
Length—19.65 m 


Wingspan—12.5 m 
Length-106 m 


Cross. They were accompanied by two Americans, enr 
Lyon as navigator and Jim Warner as radio operator. T 
11,840-kilometre flight ended in Brisbane. It took 83 
hours and 38 minutes. 

In 1931, Hugh Herndon and Clyde Pangborn, two А 
American pilots, made the first nonstop flight across the 
Pacific. In 1933, another American pilot, Wiley Post, we 
à Lockheed Vega in the first solo round the world he 1 

Several women captured public imagination with. a 
ing pioneer flights. In 1930, Amy Johnson, a British aif- 
woman, was front page news all over the world when 
she flew solo from Britain to Australia. In 1932, Amelia 


= 338 
ü Moo Year Aviator Country Flight à Distance К Үеаг Aviator Country Flight 
n mi. i 
1950' 3,38' 1919 JohnAlcock Ar- GB. St. John's, Can- 5,657 9/104 1933 Р. Codos, France New York City 
thur Whitten ada, to Clif- M. Rossi to Rayak, 
Brown den, Ireland 2 Syria Ji 
2,516 4,049' 1923 pe Leon US.A. New York City 11,236 18,083 1946 T.D.Davies, USA. Perth, Aust i» 
. G. Kelly to San Diego ЕУ d gs to Columbus: 
3610 580 1927 CA Lindbergh US. Garden City,” у Аш Ohio, USA 
New York, to | 12,532 20,168 1962 C.P.Evely, ^ USA. Kadena, ona 
aris | пама, * 
$97 6294 1927 C Chamberlin, USA New York City coo rejon, SPA 
CA. Levine to Eisleben | 24987 40,212 1985 R.Rutan USA. Around wore 
erman а tart/fin 
4,467 7,189 1928 Arturo Ferrarin, Italy Rometo af. ECCL t Edwards 
C. P. del Prete Brazil Air Force 
4912 7,905 1929 D.Costes, France Paris to Base, Califor 
M. Bellonte Qiqihar, China nia, USA 
Source: World and USA National Aviation and. ‘Space Records, National Aeronautic. Association, — 3 


"Unofficial record. 


Wingspan—9.3 m 
Length—592 m 


+ 


Vs t 


Wingspan—35 m 
Length—3399 m 
The de Havilland Comet, a British plane, 
became the first jet airliner. Comets Е 
passenger service іп 1952. But they had ѕегі- 
ous structural flaws and were grounded in 
1954. De Havilland engineers designed an 
improved Comet—the Comet 4, above— 
which entered airline service in 1958. 


The North American F-100 Super Sabre, 
a U.S. fighter, flew for the first time in 1953 
and became the first jet fighter that could be 
operated at supersonic speeds. 


жу American aviator, became the first woman to 
Bess Ponte solo and nonstop. In 1935, Jean Batten, 
ides га and pilot, became the first woman to fly solo 
Brazil е South Atlantic when she flew from Britain to 
"n ing improvements during the 1930s made 
and higher; ar planes to be bigger; to fly faster, farther, 
vances in гапа to carry heavier loads. Guided by ad- 
50 they Eis engineers streamlined planes 
lining). As pl cut through the air smoothly (see Stream- 
sengers Аа flew higher and higher, pilots and pas- 
at high altit oo! difficulty breathing in the thin air 
cabins dis So engineers designed pressurized 
at 2,000 ра made breathing as easy at 9,000 metres as 
propellers ig They also designed controllable-pitch 
blade at the ich allowed pilots to set the propeller 
Proved radio est angle for a particular air speed. Im- 
irections ле enabled pilots to receive flight 
lots, also ee ground. Automatic pilots, or gyropi- 
made sebis into use during the 1930's. These devices 
ots avoid b € more accurate navigation and helped pi- 
All the Spar overtired on long flights. 
making one advances in aeroplane design went into 
US, ое most successful aeroplanes ever, the 
rst passenge: x This twin-engine transport made its 
Passengers s s ights in 1936. The DC-3 could carry 21 
е main tra nd fly smoothly at 274 kph. It soon became 
Tod nsport plane of the world's major airlines. 


Oday, old DC-3's sti 
i 735 still fly pas i 
п many parts of the Ru sengers and freight locally 
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The Messerschmitt Me 163 Komet was the 
first operational rocket plane. Germany used 
the aircraft as a fighter plane near the end of 
World War ll. 


Wingspan—85 т 
Length-94 m 


The Bell X-1 became the first plane to fly 
faster than the speed of sound. The experi- 
mental U.S. rocket plane made the super- 
sonic flight in 1947. 


Wingspan—116 m 
Length 143 m 


During the 19305, flying boats carried many passen- 
gers. These large seaplanes were used mainly for flights 
across oceans. One of the first commercial flying boats 
was an enormous 12-engine plane built in Germany— 
the Dornier Do X. It flew for the first time in 1929 but 
never became a popular airliner. 

In 1936, Britain developed the Empire flying boats to 
provide a service between Britain and various parts of 
the British Empire. One of the last and most famous fly- 
ing boats was the Boeing 314 Clipper, which could carry 
up to 74 passengers. In 1939, Clippers started the first 
regular passenger service across the Atlantic Ocean. 
Britain began a North Atlantic airmail service using Em- 
pire flying boats in 1939. But the service was halted by 
World War II. After the war, the development of more 
powerful landplanes—and of airports with runways long 
enough to handle them—ended the day of the flying 
boats in most parts of the world. 

During World War Il (1939-1945), Germany, Great 
Britain, Japan, the United States, and other countries 
turned out thousands of military planes. As in World 
War I, engineers made great advances in the design of 
bombers and fighters. Bombers developed during 
World War II could carry twice as heavy a load and 
travel nearly twice as far without refuelling as prewar 
bombers could. Early in the war, fighter planes could 
reach a top speed of 480 kph and climb to about 9,000 
metres. By the end of the war, they were flying more 
than 640 kph and climbing over 12,000 metres. Jet fight- 
ers could fly even faster. Frank Whittle, a British engi- 


84 Aeroplane 


Wingspan—843 m 
Length—9.83 m 


The Boeing 707 became the first U.S. jet 
transport. The plane began test flights in 1954 
and entered airline service in 1958. 


Wingspan— 39.88 m 
Length—44.04 m 


neer, patented the jet engine in the early 19305. But a 
German plane, the He-178, made the first jet flight in 
1939. Britain's first jet was the Gloster E28/39 built in 
1941. Germany's Messerschmitt Me 262, the first jet to 
fly in World War Il air combat, could outstrip all Allied 


Famous aeroplane flights 


The Convair XFY-1, or “Pogo Stick,” made 
the world's first Vertical Take-Off and Land- 
ing. This experimental V7OL plane was built 
for the U.S. Navy and test-flown in 1954. 


The Morane-Saulnier M S. 760 of 1954, a 
French-built light plane with two jet engines, 
was the first jet plane built especially for 
business travel. This business, or executive, 
plane had room for four passengers. 


Wingspan—10.13 m 
Length—10.1 m 


fighters, including the Gloster Meteor, the first British 
jet warplane. It could fly at over 880 kph. The first U.S. jet 
was the Bell P-59A of 1942. (See Jet propulsion 
[Development of jet propulsionl) 

German scientists had experimented with rocket 


1908 Henri Farman of France made the first official circular 


flight of 1 kilometre. He also flew 27 kilometres in the first 
cross-country flight. 

Glenn H. Curtiss made the first official public flight of 
more than 1 kilometre in the United States. 

Calbraith P. Rodgers made the first transcontinental flight 
across the United States. He flew from Sheepshead Bay, 
New York, to Long Beach, California, in a series of short 
flights that took 84 days. 

Two British fliers, John Alcock and Arthur Whitten 
Brown, made the first nonstop transatlantic flight. They 
flew 3,138 kilometres from St. John's, Newfoundland. 
Canada, to Clifden, Ireland. * 
Two U.S. Army planes made the first round-the-world 
flight. They took nearly six months to complete the 
42,398-kilometre journey. 

Richard E. Byrd and Floyd Bennett of the United States 
made the first aeroplane flight over the North Pole. 
Charles A. Lindbergh, a U.S. pilot, made the first solo 
nonstop transatlantic flight. He flew 5,810 kilometres from 
Garden City, New York, to Paris in 33 } hours, 

Charles Kingsford Smith and his crew made the first 
flight across the Pacific—from Oakland, California, U.S.A. 


1908 


1911 


1919 


1924 


1926 


1927 


1928 


"M — 


1929 Richard E. Byrd of the United States and his crew made 


the first flight over the South Pole. 


Two U.S. pilots, Clyde Pangborn and Hugh Herndon, | 
made the first nonstop aeroplane flight across the Pacific. 
They flew from Tokyo to Wenatchee, Washington, U.S.A. 
Amelia Earhart of the United States was the first woman 
to fly across the Atlantic Ocean alone. She flew from Har- 
bour Grace, Newfoundland, Canada, to a pasture near 
Londonderry, Ireland, in 15 hours 18 minutes. 

Wiley Post, a U.S. pilot, made the first solo round-the- 
world flight, travelling 25,099 kilometres in 7 days 18 
hours 49 minutes, 

AUS. Air Force crew made the first nonstop round-the- 
world flight, covering 37,742 kilometres in 3 days 22 
hours 1 minute. 

Richard Rutan and Jeana Yeager, two U.S. pilots, made 
the first nonstop flight around the world without refuel 
ling. The flight began and ended at Edwards Air Force 
Base, California, U.S.A. 

US. pilot Clay Lacy, 5 other crew members, and 135 pas 


Sengers flew around the world in a record time of 36 
hours 54 minutes 15 seconds. 


1931 


1932 


1933 


1949 


1986 


1988 


Wingspan1732 m 
Length—29.49 т 


Wingspan—59.64 m 
Length—70.51 m 


рее as far back as 1928, Early in World War Il, they 
bos е the prototype (full-sized test model) Messer- 
REDA = 163. This rocket-powered plane could fly at 
fighter, th ph. German engineers used it as а model for a 
late in да е Me 163 Komet, which flew combat missions 
i. e war. See Air force (World War 11); World War 


Li 
| Bs istance airliners. Near the end of World War 
‘manufacturers began to develop nonstop trans- 


Wingspan- 256 m 
Length-62.1 m. 


Altitude records 
In feet Heint ud Year Aviator Country 
ded 499 1909  O.Wright USA. 
33,113 6120 1913 G.Legagneux France 
41.795 10093 1920  R.W.Schroeder U.S.A. 
43795 12739 1929 — W.Neuenhofen Germany 
49,944 13,157 1930 А. Soucek U.S.A. 
56,046 15223 1936 R.D. Swain GB. 
59,445 17,083 1938 M. Pezzi Italy 
63,668 18,119 1948 J. Cunningham GB. 
65,889 19406 1953  W.F.Gibb GB. 
TX 20005 1955  W.F.Gibb GB. 
91243 21430 1957 М. Randrup GB. 
зз 27811 1958 Н, C Johnson USA 
naag — 21513 1959 $B Jordan USA. 
246,750 pa 1961 С. Mosolov USSR. 
314,750 5209 1962 J.A. Walker USA 
35,200 959356 1962 RM. White USA. 
= __10960* 1963 J.A Walker USA. 
National orta! United States Aviation and Space Records, National Merona досто 


na 
Officially checked na Space Administration 
sociation. by the Fédération Aéronautique internationale or the National Aeromawitic 
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The Convair B-58 Hustler, built for the U.S. 
Air Force, was the first supersonic bomber. It 
flew for the first time in 1956 and set several 
world speed, altitude, and distance records. 


The Boeing 747, the first jumbo jet, began 
airline service in 1970. Its long, wide body 
had room for nearly 500 passengers. 


The Concorde, built by Britain and France, 
was one of two supersonic transports (SST's) 
that began commercial service in the mid- 
1970s. The other was the Tupolev Tu-144, 
built by the Soviet Union. 


oceanic transports for commercial airlines. Four-engine 
airliners developed during the war, such as the U.S. 
Douglas DC-4 and the Lockheed Constellation, were 
used for long-distance passenger service after the war. 
So too were peacetime developments of wartime bomb- 
ers, such as the British Avro York, which was developed 
from the Lancaster. It carried 45 passengers. But they 
had to stop for refuelling on the longest ocean flights. 
Nonstop transoceanic flights required more powerful 
engines. In 1945, jet engines had the necessary power, 
but they used so much fuel that a jet plane could fly only 
a short distance without refuelling. Instead of waiting 
for improved jet engines, the airlines built more power- 
ful reciprocating engines (piston engines), still used by 
many planes. The Douglas DC-7, the Lockheed Super 
Constellation, and the Boeing 377 Stratocruiser were the 
last of their piston-engined line. Each could carry about 
100 passengers nonstop from the United States to Eu- 
rope at speeds of more than 480 kph. 

The jet age. During the late 1940's, engineers 
worked to improve the crude jet engines built during 
World War IL. Air forces wanted jet engines to increase 
the power and speed of their bombers and fighters. By 
the time of the Korean War (1950-1953), there were 
highly effective jet planes. Two famous fighters—the U.S. 
Air Force F-86 Sabre and the Soviet MiG-15—met in air 
combat over Korea. 

In Great Britain, engineers produced the world's first 
large commercial jet airliner, the de Havilland Comet. 
Comets began passenger service in 1952. They flew at 


86 Aeroplane 


nearly 800 kph with little vibration or noise. Then, two 
Comets exploded in flight, killing everyone aboard. The 
British government stopped all Comet flights and began 
an investigation. The fault proved to be in the plane's 
body. The cabin was pressurized for safety and comfort. 
But the plane flew so high and in such thin air that the 
great pressure inside the cabin weakened the plane's 
metal skin. Finally, the metal failed, and the plane tore 
apart in the air. The disasters led to the development of 
much stronger bodies for all airliners, including new 
Comets. Meanwhile, Britain had also produced the Vick- 
ers Viscount, a transport plane with propellers driven by 
jet engines. These turboprop planes began to carry pas- 
sengers in 1953. 

In 1955, France built the twin-jet Caravelle, and the 
Soviet Union its first twin-jet Tupolev Tu-104 airliner. 
U.S. manufacturers were also designing commercial jet 
airliners. In 1958, the Boeing 707, a four-engine jetliner, 
began passenger service between the United States and 
Europe. By 1960, two other U.S. jet transports—the Mc- 
Donnell Douglas DC-8 and the Convair 880—had begun 
passenger service. Even larger aeroplanes were on the 
drawing board. The first of these giants, the Lockheed 
С-5А Galaxy military transport, began service in the U.S. 
Air Force in 1969. The world's first commercial jumbo 
jet, the Boeing 747, began service in 1970. It can carry 
nearly 500 passengers. 

European aeroplane manufacturers realized that to 
compete with huge U.S. companies such as Boeing they 
must work together. A successful joint project between 
European companies was the Airbus A300 series airliner 
of the 1970's and 19805, 

Supersonic aeroplanes can fly faster than sound. At 
sea level, sound has a speed of about 1,225 kph. But the 
speed of sound declines with altitude. At about 12,000 
metres, for example, sound travels at about 1,060 kph. 
No early jet plane was powerful enough or sturdy 
enough to fly faster than sound. A few approached this 
speed. When they did, the air could no longer get out of 
their way. The air in front of the planes piled up in shock 
waves that caused severe vibration and handling prob- 
lems. Pilots feared an impassable ‘sound barrier’ at and 


above Mach 1 (the speed of sound). See Aerodynamics 
(Shock waves and sonic booms). 

In 1947, the U.S. Bell X-1 rocket plane made the first 
supersonic flight in history. Charles E. Yeager, a U.S. Air 
Force captain, flew the plane. In 1962, the North Ameri- 
can X-15 rocket plane soared 95,936 metres over 80 
kilometres above the earth, and high enough for the US. 
Air Force pilot, Major Robert M. White, to qualify as an 
astronaut. Later, the X-15 flew faster than Mach 5 (five 
times the speed of sound). Speeds of Mach 5 or higher 
are called hypersonic. 

In 1953, the North American F-100 Super Sabre jet 
fighter became the first jet to fly regularly at supersonic 
speeds. The first supersonic bomber was the U.S. Air 
Force's Convair B-58 Hustler. It flew for the first time in 
1956. 

At first, all the new supersonic jets were military 
planes. Then in 1968, Soviet test pilots flew the worlds. 
first supersonic transport (SST), the Tupolev Tu-144. Brit 
ain and France cooperated to build an SST, the Con- 
corde, which made its first test flight in 1969 

The Soviet Union began cargo service with the 
Tupolev Tu-144 in December 1975 and started passen- 
ger service in 1977. But in 1983, the Soviet Union an- 
nounced that the plane had been withdrawn from serv- 
ice. Britain and France began passenger service with the 
Concorde in January 1976. 

In the United States, the Boeing Company also started 
work on an SST. But the company had to give up the 1 
project in 1971 after Congress refused to approve addi- 
tional government funds to finance the costly project. 

Although a technical triumph and popular with pas- 
sengers, Concorde was not an immediate profitmaker. 
Its engine noise, sonic ‘boom’, and the shock waves pro- 
duced as the aircraft exceeds the speed of sound made 
Concorde unpopular with environmental protectionists, 
particularly in the United States. Restrictions on super 
sonic flying over land meant that Concorde could not be 
used on all routes. Only 16 Concordes were built for 
British Airways and Air France, which employed the 


sleek delta-winged aircraft chiefly on the North Atlantic 
route. 


Aeroplanes of today 


Today's aeroplanes can be divided into five main 
groups: (1) commercial transport planes, (2) light planes, 
(3) military planes, (4) seaplanes, and (5) special-purpose 
planes. This section discusses some of the different 
kinds of planes in each group and describes how they 
are used. 

Commercial transport planes are large planes 
owned by airline companies. Most of these planes are 
designed specially to carry passengers and some cargo 
Such transports are called airliners. Other commercial - 
transports are designed to carry cargo only. 

Concorde is the world's only supersonic airliner, It 
can carry more than 120 passengers at a speed of 2,000 
kph, crossing the Atlantic in less than four hours. ` 

Most large airliners carry from 100 to 250 Passengers, 
However, some carry many more. The Boeing 747 has 
room for nearly 500 passengers. It has 6 galleys and car- 
ries more than 178,000 litres of fuel, 


The TriStar airliner, built by Lockheed, accommodates ur 
56 passengers to a maximum of 400, depending on the config 


ration. It has a basic flight crew of three. Two hundred and f" 
were produced in the early 19805. 


Four-engine jets, such as the Boeing 747, are de- 
signed for long-distance flights. These planes can fly 
nonstop for 10,000 kilometres or more enabling them 
to fly nonstop from London to Tokyo, for example. Four- 
engine jet airliners fly atan altitude of 9,000 to 13,700 
metres and so they stay above most storms. 

Some three-engine jetliners, such as the Lockheed 
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TriStar and the McDonnell Douglas DC-10, can carry as 
many passengers as most four-engine jets can. But most 
three-engine jets are designed for shorter flights. Gener- 
ally, they can also use shorter runways. The Yak-40 and 
some other three-engine jet airliners carry only about 40 
passengers. These planes can land and take off at small 
airfields. 


jwinengine jet transports vary greatly in size. They include 
ieee airliners, such as the Airbus A310, above, and 
all light planes, such as the Cessna Citation, right. The Airbus 


à5 room for more than 250 passengers. The Cessna can carry a 
maximum of 9 passengers. 


Military planes carry out 
special duties for a nations 
armed forces. Jet fighters, 
such as the Royal Air Force 
Tornado F-3, provide air de 
fence and strike power. 
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Most twin-engine commercial airliners carry about 
100 passengers. Twin-engine, propeller-driven planes 
travel at less than 600 kph and make mostly short flights. 
But twin-engine jets can travel faster and farther. For ex- 
ample, the European Airbus and the U.S. Boeing 767 can 
fly at speeds faster than 880 kph and can make nonstop 
flights of 3,000 kilometres or more. They can carry as 
many passengers as most four-engine jets. 

Many large airliners are designed so that their seats 
can be removed to make room for a full load of cargo. 
These planes have extra-large doors, and they may also 
have built-in machinery for loading and unloading. 

Transport planes that carry only cargo look much like 
airliners except that they have no passenger windows. 
The largest, such as the Lockheed C-5A Galaxy and the 
all-cargo model of the Boeing 747, can carry 90 metric 
tons of cargo more than 6,400 kilometres nonstop. 

Most cargo planes carry expensive, lightweight 
freight, such as electronic equipment and machine 
parts. These planes also transport goods that must be 
delivered quickly, including fresh flowers, fruits, and 
vegetables. The largest air freighters can carry heavier 
loads, such as building materials and military equip- 
ment. Many carry goods in large metal boxes called 
containers. Special equipment easily and quickly lifts the 
containers on or off these planes. See Containerization. 

Light planes are smaller than commercial transports 
and can land and take off at small airfields. Most of them 
are single-engine, propeller-driven planes and are pri- 
vately owned. The United States has more than 10,000 


Aerobatic planes perform 
are the Red Arrows of the Royal Air Force, 
Hawks. Many other aerobatic planes are s 


precision manoeuvres. Shown here 
equipped with 
pecially built. 


single-engine light planes more than in any other 
country. In the United States, and in large, thinly popu 
lated regions of Canada and Australia, the light plane is 
a widely used form of transport. Some of these planes 
weigh no more than a few hundred pounds or kilo- 
grams and have room for only the pilot. Other single- 
engine light planes can carry up to 12 passengers 

The largest light planes have two reciprocating or jet 
engines and can carry up to 19 people. These planes are 
really small airliners. Commuter airlines and regional 
airlines use such planes to transfer passengers between 
small airports and the large airports used by major air- 
lines. Many business firms also own single- or twin- 
engine light planes. Such firms use the planes to fly their 
executives, managers, salespeople, and other employ- 
ees on business trips. A few of these business, or execu- 
tive, planes are large, fast jets. 

light planes have hundreds of other uses. Some are 
used to inspect pipelines and telephone lines, to spot 
and fight forest fires, and to bring people emergency 
aid. Others are used to carry light cargo, to take photo- 
graphs from the air, and to teach student pilots to fly. 
Farmers use light planes to help perform such jobs as 
planting seeds, checking soil erosion, and counting live- 
stock. 

Lightest of all powered aeroplanes are ultralights and 
microlights. These single-seat aircraft weigh no more 
than 120 kilograms and are powered by small petrol en- 
gines driving a propeller. Microlights have flown at 
speeds of more than 290 kph and reached heights of 


Agricultural spray planes are used to spray farm crops with 
liquid plant food or insecticide. These planes are designed to di 
slowly and to carry large tanks of liquid chemicals. 


Anamphibian can о 
sometimes used to fi 
tanks in their hulls a 


perate from land or water. Amphibians are 
ight forest fires. They draw lake water into 
nd spray the water on the fire from the al 


7300 metres. They are flown mainly by hobbyists and 
Sports fliers. In many countries regulations control the 
size, speed, and maximum flying height of ultralights 
and microlights. 
А? planes carry out special duties for a nation's 
va forces. A few military planes are special models 
боо ро or light planes that the armed forces have 
[кез : m aircraft manufacturers. For example, the 
Pew cn armed forces use special models of the 
i 9 707 as troop transports and as tankers for refuel- 
ing other planes in the air. 
дек шу aircraft are produced specifically for a 
pass Shas fighter, bomber, maritime, or transport, for 
words : The United States and the Soviet Union are the 
e а manufacturers of military aircraft. Euro- 
a ovd have cooperated on joint ventures such as 
Gib neo, built by Britain, Italy, and West 
Sh A i itary planes include the world's largest, 
e M United States Air Force's C-5A Galaxy, able 
SEREN о tanks or 350 troops, and the world's 
tati: ak. Lockheed SR-71A, a reconnaissance plane 
200kph to fly as high as 30,000 metres at more than 
ае can land and take off on water. There are 
and (3) am, р че (1) floatplanes, (2) flying boats, 
erate ih ans. Floatplanes and flying boats сап Op- 
equipped Eon Floatplanes are landplanes 
MUS Water] big floats instead of wheels. Flying boats 
ull of a shi EN body that floats in the water like the 
ith wheel р. Amphibians are floatplanes or flying boats 
5 attached to their floats or hull. The pilot can 
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V/STOLS, or Vertical/Short 
Take-Off and Landing planes, 
can take off and land without 
runways or on short ones. 
These planes can land easily 
on ships and can also use 
small airfields in large cities 
or in rural areas. The Harrier 
can operate from forest clear- 
ings, left. 


pull the wheels up or down and so can land and take off 
the plane on both land and water. 

Special-purpose planes are designed for particular 
jobs. Farmers use crop-spraying planes to spray their 
fields with liquid fertilizer or insecticide. These planes 
are built to fly slowly and to carry large tanks filled with 
liquid chemicals. An amphibian plane made in Canada is 
designed especially for fighting forest fires. This plane 
can land ona lake and draw more than 3,800 litres of 
water into its specially made tanks. The plane then flies 
to the fire and drops its load of water. Special-purpose 
planes also include those used for air races or aerobat- 
ics (air acrobatics). These are light planes that can per- 
form difficult manoeuvres. Another large category of 
special-purpose planes is made up of home-built aero- 
planes, which are manufactured in kits for assembly by 
the owner. 

Aircraft called V/STOLS аге designed to take off and 
land vertically or on a very short runway. The term 
V/STOL stands for Vertical/Short Take-Off and Landing. 
V/STOL' need less than 150 metres of runway for take- 
offs and landings. Conventional planes need a runway 
up to 10 times as long. Some V/STOLS, called V7OLS, 
make vertical take-offs and landings. Other V/STOL's, 
called 57015, make short take-offs and landings. 

V/STOL', such as the British Harrier, have great mili- 
tary value because they can land on small aircraft carri- 
ers or in clearings in forests. STOLS also serve as com- 
mercial airliners. These planes can use small airports 
located in large cities or rough airstrips in rural areas. 
See V/STOL. 


The parts of an aeroplane 


All 
have Ens except for a few experimental planes, 
Selage tbody) ise parts. They are (1) the wing, (2) the 
and (5) the A 3) the tail assembly, (4) the landing gear, 
make up a n All these parts—except the engine— 
discusse plane's airframe. This section of the article 


st H 1 
he basic parts of the airframe, as well as aero- 


plane controls and instruments and various types of 
propellers. The aero engine, as an aeroplane engine is 
often called, is described in the next section. 

The wing of an aeroplane extends outwards from 
each side of the fuselage. A wing has a nearly flat bot- 
tom and a curved top. This shape, known as an aerofoil, 
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helps create the lift that raises an aeroplane off the 
ground and keeps it in the air. The section How an aero- 
plane flies describes how a wing's shape helps produce 
lift. 

Most aeroplane wings are metal. They have a skele- 
ton of lengthwise spars and crosswise ribs. The skeleton 
has a thin covering, usually of an aluminium а//оу (mix- 
ture of metals). Most planes have cantilever wings, 
which are completely supported by the fuselage. 

An aeroplane wing has a root, tip, leading edge, and 
trailing edge. The root is the part of the wing attached to 
the fuselage. The tip is the edge of the wing farthest 
from the fuselage. The leading edge is the curved front 
edge of the wing. The top of the wing thickens from the 
leading edge and then slopes back to the knifelike trail- 
ing edge. On most aeroplanes, the wing tips are slightly 
higher than the wing roots. Such wings are called dihe- 
dral wings. Most planes also have а /ow-wing design— 
that is, the wing is joined to the lower part of the fuse- 
lage. In planes of míd-wing design, the wing is attached 
about halfway up the side of the fuselage. High-wing 

planes have the wing near the top. In planes of straight- 
wing design, the wing's leading edge and the fuselage 
form a right angle, Most planes have this design be- 
cause it performs well at both high and low speeds. 

Many high-speed aeroplanes, especially jets, have 

swept-back wings. Such wings slant backwards from the 


root to the tip. A few planes have wings that are swept 
forwards. A delta wing is shaped like a triangle. The root 
may be almost as long as the fuselage, and the leading 
edge is deeply swept back. This design provides high 
speed and reduces drag (resistance from the air). High- 
speed warplanes of variable geometry design have what 
are known as “swing-wings”. The wings can be moved 
while the plane is in the air. With its wings in the 
straight-out position, the plane flies well at slow speeds, © 
because the wings in this position provide extra lift. 
With its wings swept back into a delta position, the 
aeroplane performs to its maximum at high speeds. 

Most aeroplane wings have movable control surfaces - 
that help balance the plane in flight. The a//erons are 
hinged sections along the trailing edge of the wing. 
They can be moved up or down to control the plane's 
lateral stability (balance from side to side). The ailerons 
are used to make the plane bank (tip) to the right or the 
left for a turn. When one aileron is raised, the other is 
lowered. On most planes, each aileron has a small 
hinged section called a trim tab. A pilot uses the trim 
tabs to reduce the pressure that must be applied to 
other controls in keeping the plane trim (balanced) in 
flight. There are usually trim tabs on the rudder and ele: 
vator as well as on the ailerons. The section Flying an 
aeroplane describes how a pilot uses trim tabs. 

Many aeroplanes have flaps. These hinged sections 


kee, shows the parts of an aeroplane. The basic parts 
landing gear, and engine. Some other parts, such as 


are structural. Still other parts, including the ailerons, flaps, rud- 
surfaces used to control the plane. The drawing also shows the 


The parts of This drawing ofa i 
g of a light plane, a Piper Chero! 
an aeroplane are the wing, fuselage (body), tail assembly, 
the ribs and spars in the wings, 
der, and stabilator, are movable 
wings root, tip, and leading and trailing edges. 
Wing tip. 


A Right aileron 
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Engine landing gear 
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(stabilizer and elevator) 
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landing gears, Some planes have a tail-wheel gear~1 wheel under the tail and 2 under 
Бао тесте ern НЫ Кы ERIT wheel under the nose and 2 
Under the mid-fuselage or 1 or 2 wheels under the nose and 1 to 12 under each wing. 


ae landing gear m Tricycle, or nose-wheel, landing gear 
View and bottom view) IN [side view and bottom view) 
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along the trailing edge of the wings are located near the 
root. The flaps are lowered to help increase the plane's 
lift during take-off and to increase the plane's drag dur- 
ing landing 

Some planes have additional wing controls. A spoiler 
is a plate on the upper part of each side of the wing. A 
pilot can raise both spoilers to act as air brakes. If the 
pilot raises the spoiler on one side only, it makes the 
plane bank in that direction. Some aeroplanes have 
spoilers instead of ailerons. A s/at is a hinged section on 
the leading edge near each wing tip. At low speeds, the 
slats automatically slant forward and help the wings pro- 
vide lift. A slot is a small opening just back of the lead- 
ing edge near each wing tip. Slots also help produce 
more lift at low speeds. 

Many aeroplanes have their engines on or in the 
wings. The engines are enclosed in metal casings called 
nacelles, usually below the wings. Most wings also have 
space inside for fuel tanks and landing gear. Various 
lights are also located on the plane's wings. For exam- 
ple, each wing tip has a coloured navigation, or posi- 
tion, light. The light on the plane's left wing tip is red, 
and the light on the right wing tip is green. By noting 
the position of these two lights, a person can tell at a 
glance the direction in which a plane is travelling. 

The fuselage of an aeroplane extends from the nose 
to the tail. Most aeroplane bodies have a tubelike shape 
and are covered with a lightweight aluminium skin. The 
engine of most single-engine planes is located in the 
front part of the fuselage. However, some jet planes 
have one or all of their engines at the rear of the fuse- 
lage. 

The fuselage houses the controls, crew, passengers, 
and cargo. In the smallest aeroplanes, the fuselage con- 


Instrument panels range from the relativel 
complicated one of a Boeing 747, right. The 
struments at the front. The 747 also has a fli 


ly simple 
pilot and copilot in both planes have char 
ght engineer, who watches the instrument 


tains a cockpit with room for only the pilot or for the 
pilot and one passenger. In most planes that carry from 
two to six people, the pilot and passengers sit together 
in a single cabin. Most larger planes have a cockpit, or 
flight deck, for the crew and a cabin for the passengers 
and cargo. In the largest planes, such as the Boeing 747 
the cabin has separate decks (floors) for the passengers 
and cargo. 

The tail assembly, or empennage, is the rear part of 
an aeroplane. It helps guide the plane and keep it bal- 
anced in flight. Most tail assemblies consist of a vertical 
fin and rudder and a horizontal stabilizer and elevator. 
The fin stands upright and does not move. It keeps the 
rear of the plane from swinging to the left or right. The 
rudder is hinged to the rear edge of the fin and can be 
moved from side to side. It helps control the plane dur- 
ing a turn. 

The stabilizer is like a small wing in the tail. It pre- 
vents the tail from bobbing up and down and so keeps 
the plane flying in a steady horizontal direction. The ele 
vator is hinged to the rear edge of the stabilizer. A pilot 
moves the elevator up or down to raise or lower the 
plane's nose. 

Most aeroplanes built today have a stabi/ator instead 
of a stabilizer and an elevator. A stabilator is a single 
solid unit that moves up or down. Almost all planes have 
a trim tab on the elevator or stabilator, and some have 
trim tab on the rudder. 

Tail assemblies have various shapes and arrange- 
ments. On some planes, the fin and rudder stand up- 
right at a right angle to the fuselage. On other planes, 
they slant back at a sharp angle. Most jet planes with er 
gines at the rear of the fuselage have their horizontal 
stabilizer and elevator mounted across or near the top 


panel of a Beechcraft King Air, /ей, to the 


ge of the in- 
5 on the right 


of a tall vertical fin and rudder. Some light planes have a 
v-assembly. This type of tail consists of two fins in a V- 
shape with an elevator and a trim tab attached to each 
fin. 

The landing gear, or undercarriage, consists of the 
wheels or floats upon which an aeroplane moves on the 
ground or water. The landing gear also supports the 
weight of a plane on the ground or water. 

Landplanes have two main types of landing gear. In 
some light planes, it consists of two wheels under the 
front part of the fuselage and a third wheel under the 
tail. Almost all other aeroplanes have a tricycle landing 
gear. On light planes, it consists of a wheel under the 
nose and two wheels under the mid fuselage or one 
under each wing. Many large aeroplanes have a tricycle 
landing gear made up of (1) a main gear with as many as 
12 wheels under each of the wings and (2) a nose gear 
with one or two wheels. 

_ landing gear may be fixed or retractable. A fixed land- 
ing gear remains extended in flight, which slows down 
the speed of the plane. Most high-speed planes retract 
(bring up) the wheels into either the wings or the fuse- 
lage after take-off. 

The watertight body of a flying boat serves as both 
landing gear and cabin. Floats serve as the landing gear 
for floatplanes. Amphibians, which can operate from 
a or water, have retractable wheels in their floats or 

ull. 

The controls and instruments. Inside the cockpit, 
the pilot has a variety of controls, instruments, and navi- 
gation aids. Most planes have a yoke (control wheel) that 
Operates the ailerons and elevator. A few special types 
d ee such as fighters and spray planes, have a con- 
the "ey instead of a yoke. Two rudder pedals control 
b: | ег. Various engine instruments record the fuel 
m y oil pressure, and other information about the 
Ж е. Flight instruments show the plane's speed, alti- 

"s and attitude (position) in the air. 

E Pes have an automatic pilot, which is 
аы "s за autopilot or gyropilot. This device is con- 
cn ^a t ч aeroplane's controls and automatically 
Gea P ane on course. All modern airliners have au- 
САА ots, as well as on-board computers and other 
ic aids such as radar. 
ae information on aeroplane controls and in- 
ai s, see the Flying an aeroplane and Flight navi- 
п sections of this article. 
an poem or airscrews, move turboprop planes 
tie air а With reciprocating (piston) engines through 
engine. до! such planes, each propeller has its own 
iG propellers t: a few planes have coaxial propellers— 
gle-engine i turned by a single engine. On most sin- 
Mounted ‚ше; the engine and a single propeller аге 
more than on " front of the fuselage. Most planes with 
onthe wings. engine have their engines and propellers 
ene have a two-bladed propeller. Larger 
planes have Корее with up to five blades. Many 
change the А сона sia propellers. ^ pilot can 
flight. A Pudet of the blades on these propellers in 
ar speed or cular blade angle is best suited to a particu- 
angle, the Ма eeu With the blades at the proper 
Propellers ihe operates most efficiently. On fixed-pitch 
; the angle of the blades cannot be changed. 
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Constant-speed propellers adjust their blade angle auto- 
matically and so keep the plane's engine speed steady 
during any manoeuvre. The blades of feathering propel- 
lers can be turned to a right angle so that their edges 
are parallel to the plane's flight path. A pilot rotates, or 
feathers, a propeller if its engine is disabled. This action 
keeps the wind from spinning the propeller and so pre- 
vents possible damage to the engine. 

The section of this article called How an aeroplane 
flies describes how propellers move an aeroplane 
through the air. 


Aeroplane propellers 


Propeller designs vary according to the type of plane 
on which they are used. On most light planes, propellers 
have two blades. On large planes, have three to five. 


Two-bladed propeller Four-bladed propeller 


A propeller blade resembles a plane wing. Like a wing, 
it has a tip, root, leading edge, and trailing edge, The 
blades are attached to an engine-driven shaft by a hub. 


Tip Trailing edge 


leading edge 


A feathering has blades that can be turned 
on edge if the engine fails. This action reduces air resist- 
ance and stops the propeller from spinning. 


Before feathering Feathered 


— Leading edge 
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An aeroplane's engine produces the power that 
makes the plane fly. Aeroplanes use three main types of 
engines: (1) reciprocating or piston engines, (2) jet en- 
gines, and (3) rocket engines. Reciprocating engines are 
the heaviest and least powerful of these engines, and 
rocket engines are the most powerful. 

Reciprocating or piston engines are the most 
widely used type of aeroplane engine. Most small aero- 


planes and many large ones have reciprocating engines. 


These planes also have one or more propellers. The en- 
gine turns the propeller, which moves the plane 
through the air. 

A piston engine in an aeroplane works much like one 
in a car. Both burn a mixture of petrol and air inside cy/- 
inders. The burning fuel-air mixture forms a fine spray, 
which explodes. The explosion drives pistons inside the 


Power for flight 


cylinders up and down. The pumping motion rotates a 
crankshaft. In an aero engine, the rotating crankshaft 
turns the propeller. In a car, the crankshaft turns other 
parts of the car that make the wheels spin. But in several 
other ways, reciprocating engines in aeroplanes differ 
from those in cars. In most aero engines, the cylinders 
are arranged in a circle or two parallel lines. In car en- 
gines, they are arranged in a single line or a V-shape. 
Aero engines also use devices called magnetos, rather 
than batteries, to provide ignition. In addition, most aero 
engines are cooled by air rather than water. See Petrol 
engine; Magneto. 

The power of reciprocating engines is measured ín 
units of kilowatts. Most reciprocating engines made for 
aeroplanes range from 22 kilowatts for small single- 
engine planes to about 300 kilowatts for larger two- 


An aeroplane’s fastest flying speed and lifting ability give an indication of the plane's engine 
power. In general, the more powerful a plane's engines are, the faster the plane can fly and the 
heavier the load it can carry. This graph compares the top cruising speed and take-off weight of 
three propeller-driven planes with reciprocating engines; three jet-powered planes; and a turbo- 
prop plane, which has propellers turned by jet engines. Comparison shows that jet and turboprop 
planes can fly much faster and carry much heavier loads than can planes with reciprocating en- 
gines. A particular plane may be designed for increased speed or increased lifting ability or both. 


engine planes. The most powerful piston engines ever 
used on an aeroplane were the 2,722-kilowatt engines of 
the huge U.S. B-36 bomber of the late 1940s. Large, 
high-speed aeroplanes no longer use such powerful re- 
ciprocating engines. These aeroplanes are powered by 
jet engines, which weigh less than reciprocating en- 
gines and produce much greater power. However, re- 
ciprocating engines are still used for most light planes 
because they work better than jet engines at low 

speeds. 

Jet engines enable large aeroplanes to travel long 
distances at high speeds. But to be useful in an aero- 
plane, a jet engine must also operate well at low speeds 
for safe landing. There are three main types of jet en- 
gines. They are: (1) turbojets; (2) turbotans, or fanjets; 
and (3) turboprops. 

The turbojet was the first successful jet engine and is 
still used on some aeroplanes. Like other jet engines, 
the turbojet takes air in through the front and burns it 
with fuel. This process forms a powerful jet exhaust. The 
exhaust moves backwards through the engine at tre- 
mendous speed, which causes the engine to move for- 
wards at an equally high speed (see Jet propulsion (How 
jet propulsion works]). Before the jet exhaust passes out 
of the engine's tail pipe, it spins a turbine wheel. The 

е runs the various parts of the engine. See Tur- 


Almost all modern airliners have turbofan engines, 
Which are an improvement on the turbojet. A turbofan 
Works much like a turbojet, but it has a fan at the front 

draws in huge amounts of air. Only part of the air is 
burned with the fuel to form the jet exhaust. The rest is 
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added to the exhaust as it passes out of the tail pipe. The 
resulting exhaust is much more powerful and much 
cooler than that of a turbojet. In addition, turbofans use 
less fuel than turbojets do, are quieter, and operate bet- 
ter at low speeds. 

Turboprop planes use turbojet engines to turn pro- 
pellers. They combine the tremendous power of the jet 
engine with the propeller's useful ability to fly at low 
speed. 

There are other kinds of jet engines, but they are sel- 
dom used to power aeroplanes. The ramjet is the sim- 
plest and most powerful kind of jet engine. But it can 
operate only at high speeds. It is used mainly for missile 
drones (pilotless aircraft) and weapons. The pulsejet is 
also a simple type of jet engine. However, the pulsejet 
burns large amounts of fuel and makes much noise and 
therefore is not suitable for aeroplanes. See Jet propul- 
sion (Types of jet engines). 

Rocket engines work much like jet engines, except 
that they do not need a supply of oxygen from outside 
the engine. A rocket engine operates best at very high 
speeds. It also burns much fuel and so is expensive to 
operate. In addition, the possibility of explosion makes 
rocket engines too dangerous to power passenger aero- 
planes. 

Despite their drawbacks, rockets are sometimes used 
for aeroplanes. A few jet and turboprop planes use 
small rockets to help them take off quickly with heavy 
loads or on short runways. The rockets are attached to 
the plane's body or under its wings. Rocket engines 
have powered many supersonic test planes, such as the 
Bell X-1 and North American X-15. See Rocket. 


How an aeroplane flies 


Four basic forces govern the flight of an aeroplane: (1) 
gravity, (2) lift, (3) drag, and (4) ret Gravity is the natu- 
i. that pulls a plane towards the ground. Lift is the 
e that pushes a plane upwards against the force of 
coa created by the movement of a plane's wing 
er, | е air. Drag is the natural force of air opposing 
à P'ane's forward movement. Thrust is the force 
— opi drag and moves a plane forwards. Thrust is 
E: d a plane's propeller or by its jet engines. 
em ES lift equals the force of gravity and its 
flight, dà als the drag, the plane is in level, cruisíng 
begins t en any of the four forces changes, the plane 
А © climb, turn, or change its direction or position 


in some other way. 


Four force 
gravity, (2) ile on an aeroplane in flight: (1) 
isthe natural (o drag, and (4) thrust. Gravity 
ground uus that pulls a plane toward 
‚1 Opposes gravity and pushes 


the 
air opes ard Drag is the natural force of 
Thrust E. plane's forward movement. 


fe 5 drag and moves the plane 


This section discusses some of the ways in which the 
four basic forces affect the flight of an aeroplane. The 
next section of the article describes how a pilot controls 
these forces. 

Gravity and lift. Gravity tends to keep an aeroplane 
on the ground or to pull it to the earth when in flight. 
The force of gravity on the ground equals the weight of 
the plane on the ground. For a plane to become air- 
borne and to stay in the air, its wing must create a lifting 
force greater than the downward force of gravity. Lift is 
created by a change of air pressure around an aero- 
plane's wing as the plane moves along the ground or 


through the air. 
Early attempts to fly with wings failed because people 


Lift is created by a drop in air pressure over an aeroplane's 
wing. An aeroplane wing has a curved upper surface. As a plane 
moves forward, the pressure of the air that rushes over this 
curved surface falls. A high-pressure area always moves toward 
а low-pressure area. The high-pressure area below the wing 
thus rises toward the low-pressure area above it and so lifts the 
plane into the air. 


did not yet understand that it is the curved shape of a 
bird's wings that creates lift. After this fact was discov- 
ered, people began to build aeroplane wings that were 
slightly curved and so created lift in much the same way 
as a bird's wings do. 

When a plane stands on the ground, the air pressure 
above and below its wing is the same. As the plane 
starts to move forward, air begins to flow over and 
under the wing. The air moving over the curved upper 
surface flows in a curve. As it does so, its speed in- 
creases and its pressure drops. The air moving under 
the flat bottom of the wing moves in a straight line. Its 
speed and pressure are not changed by the wing. A 
high-pressure area always moves towards a low- 
pressure area, and so the air under the wing tries to 
move upwards to the air over the wing. But the wing is 
in the way. Instead of meeting the low-pressure area, 
the high-pressure area lifts the wing into the air. The 
faster the aeroplane moves, the greater the lift its wing 
produces. As an aeroplane increases its speed down the 
runway before take-off, its wing builds up more and 
more lift. The air pressure beneath the wing finally be- 
comes greater than the weight of the plane, and so the 
force of the lift becomes greater than the force of grav- 
ity. The plane then takes off. 

Drag and thrust. A wing can produce lift only if it is 
moving forwards through the air. A plane needs engine 
thrust to create the required forward movement. As 
thrust increases, it moves a plane forwards faster than 
before. However, as a plane's speed increases, drag in- 
creases also. To oppose drag, the plane needs still more 
thrust. 

In а jet plane, the rapid movement of gases through 
the jet engine produces thrust. Propellers produce 
thrust in turboprop planes and planes powered by re- 
ciprocating engines. Propeller blades are shaped much 
like aeroplane wings. As the propeller spins, the air 
pressure on the front surface of the blades is reduced, 
The higher pressure on the back of the blades moves to- 
wards the lower pressure on the front. As it does so, it 


pushes against the propeller blades and moves the 
plane forwards. The faster the jet engine works or the 
propeller spins, the greater the force of thrust. 

To help increase thrust, engineers design aeroplane 
bodies to be as streamlined as possible. They give them 
asleek, trim shape, and they design every part on the 
outside so that it will knife through the air easily and 
smoothly. Phe 

Changing altitude. An aeroplane cruising in level 
flight has lift balanced against gravity and thrust bal- 
anced against drag. To make the aeroplane descend, the 
pilot must decrease the power of the engine. The pro- 
peller or jet engines slow down, reducing the planes 
thrust. The reduction in thrust also reduces lift, and the 
aeroplane begins to move downwards. At the same 
time, drag increases its effect, which further slows the 


How thrust is produced 


Propellers produce thrust in petrol-powered and turboprop 
planes. Jet engines produce thrust in jet planes. 


Propeller blades have a front surface curved like the 
upper surface of an wing. As the propeller 
spins, the air pressure in front of the blades drops. The 
high-pressure area behind the blades moves toward the 
low-pressure area in front and so produces thrust. The 
faster the propeller spins, the greater the force of thrust 


Direction of airflow 
around the blade 


Air pressure 
drops. 


of 
flight |! 
n] 
A jet engine 


ne takes in air at low velocity (speed). A com- 
pressor increases the pressure of the air. The com- _ 
pressed air is then burned with jet fuel ina. combusts 
7 forming a high ity exhaust. The ex 
rapidly Бано tough the engine, which 
causes the engine to forward. The exhaust also 
spins a turbine, which runs the engine parts. 


Combustion chamber Compressor 


aeroplane and adds to the rate at which the plane de- 
scends. 

Inorder to climb, the pilot increases the engine 
power. The propeller or jet engines work faster, creat- 
ing more thrust. The increased thrust also increases lift, 
and the plane begins to climb. However, climbing in- 
creases drag, and so the plane needs still more lift. To 
get the added lift, the pilot increases the plane's angle of 
attack—that is, the angle at which the wing cuts through 
the air. The pilot uses the controls to make the nose 
point up slightly so that the wing is at an upward angle 
to the path of the plane's flight. The flow of air over the 
upper part of the wing increases in speed, and the air 
pressure over the wing becomes less than the pressure 
over the wing in cruising flight. The area of high pres- 
sure under the wing moves towards the area of lower 
pressure over the wing, producing lift. But increasing 
the angle of attack disturbs the flow of air over the wing, 
which increases drag. The pilot brings the four forces of 
flight into balance again by increasing engine power to 
gain more thrust. 

. Changing direction. A pilot turns a plane by increas- 
ing the lift on one wing or the other. To make a left turn, 
lorexample, the pilot operates controls that put the 
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aeroplane into a /eft bank that is, the left wing dips 
lower than the right one. Lift always occurs at a right 
angle to the surface of the wing. When the wing is not 
horizontal to the ground, lift takes place at an angle to 
the ground. As the left wing dips, the lift on the right 
wing increases, which pulls the plane around the turn. 
The pilot uses the rudder to keep the aeroplane's nose 
steady. The rudder is not used to turn the plane. It is the 
lifting force of the wing, occurring at an angle to the ho- 
rizon, that makes the aeroplane turn. 

When a plane makes a turn, the amount of lift oppos- 
ing the force of gravity is reduced. As a result, the plane 
begins to lose altitude. To bring the four forces back 
into balance, the pilot can do one of two things. (1) The 
pilot can increase the angle of attack and thus increase 
the lifting force of the wing. (2) The pilot can increase 
the engine power to increase thrust. The increased 
thrust produces greater lift. In making a steep turn, a 
pilot increases both the angle of attack and the engine 
power at the same time in order to keep the plane from 
losing altitude. 

For more information on how an aeroplane flies and 
on how basic forces act on a plane in flight, see Aero- 
dynamics. 


Flying an aeroplane 


An aeroplane is a mechanical device that obeys me- 
chanical laws. To become a skilled aeroplane pilot, a 
person must know these laws and the laws of aerody- 
namics, The person must also have training and expe- 

ein flying an aeroplane. 

Flying an aeroplane differs from driving a car in many 
Ee atum in a car, for example, the driver 
be A E Steering wheel. But to make a turn in an 
he ne, the pilot must operate several controls at 
dee movements and controls. An aeroplane has 

b. ај movements: (1) pitch, (2) roll, and (3) yaw. 
the motion of a plane as its nose moves up or 


down. A plane rolls when one wing tip dips lower than 
the other. Yaw is a plane's motion as the nose turns left 
or right. A pilot uses the controls to make these move- 
ments and to adjust for them. 

An aeroplane has many controls, but four of them are 
basic. They are (1) the e/evator, (2) the rudder, (3) the 
ailerons, and (4) the throttle. The elevator and rudder are 
parts of the tail assembly. The ailerons are on the wings. 
A system of cables, rods, and pulleys leads from these 
outside controls to the pilot's controls in the cockpit. 
The pilot's yoke or stick controls the ailerons and eleva- 
tor. The rudder pedals control the rudder. The pilot uses 
the throttle to control the engine's speed and power. 


An aeroplane has three basic movements: (1) pitch, (2) roll, and (3) yaw. A plane makes each move- 
ne's movement on its lateral axis as the nose moves up ог 


Jongitudinal axis as one wing tip dips lower than the other. 


Yaw is a plane's movement on its vertical axis as the nose turns left or right. 


Bn aeroplane’s 
movements ment on an imaginary axis. Pitch is a pla 
down. Roll is a planes movement on its 
Pitch 


Yaw 


€———— Vertical axis 


Longitudinal axis 
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The yoke and rudder pedals make the plane pitch, 
roll, or yaw. The yoke moves forwards and backwards 
and turns from side to side. Pushing the yoke forwards 
or pulling it backwards moves the elevator up or down 
and makes the plane pitch. When the yoke is pushed 
forwards, the elevator lowers and the nose drops. When 
the yoke is pulled back, the elevator moves up and the 
nose rises. Turning the yoke from side to side raises or 
lowers the ailerons and makes the plane roll. When the 
yoke is turned to the right, the right-wing aileron goes 
up and the left-wing aileron goes down. The plane then 
rolls to the right. Turning the yoke to the left makes the 
plane roll to the left. The pilot operates the two rudder 
pedals to make the plane yaw. Pushing on the left pedal 
swings the rudder to the left, causing the plane's nose to 
swing left also. Pushing on the right pedal swings the 
rudder and nose to the right. 

The pilot also has cockpit controls for the trim tabs on 
the ailerons, elevator, and rudder. The trim tabs help 
keep a plane balanced in spite of changes in the plane's 
air speed or its centre of gravity. A plane's centre of 
gravity changes many times in flight. For example, the 
centre of gravity changes as the fuel in the wing tanks is 
used. To keep the plane from pitching upwards, the 
pilot would have to control the elevator by keeping con- 
stant pressure on the yoke. But if the pilot adjusts the el- 
evator trim tabs, they automatically do the work of the 
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Basic cockpit controls and instruments. Both the pilot's and 
ons and elevator. Their pedals operate the rudder. The th ud 


Flight instruments, such as the air-speed indicator and altimeter, 


elevator. With the trim tabs adjusted, the pilot can fly 
hands off—that is, without using the yoke or rudder ped- 
als. 

Proper use of the controls. To make any manoeu- 
vre, an aeroplane pilot never uses only one basic con- 
trol. To make a left turn, for example, a pilot does not 
simply press down on the left rudder pedal. Using only 
this one control would send the aeroplane into a left 
skid. An aeroplane in a skid does not complete its turn. 
It returns to its original course of flight as soon as the 
pilot releases the rudder pedal. 

To make a proper left turn in level flight, a pilot must 
use all four basic controls. A pilot must (1) press down 
on the left rudder pedal to make the plane swing to the 
left; (2) turn the yoke to the left to raise the left aileron 
fora left bank; (3) pull back on the yoke to bring up the 
elevator and raise the nose, which increases the wings 
angle of attack; and (4) push the throttle forwards to in- 
crease engine power. The pilot makes all these move- 
ments at the same time. The pilot uses the ailerons and 
rudder together to make the plane turn. But as the plane 
turns, it loses lift. To recover lift, the pilot raises the ele 
vator and so increases the wing's angle of attack, But in: 
creasing the angle of attack increases drag, and so more 
thrust is needed. To get more thrust, the pilot pushes 
the throttle to increase the power from the engines. For 
all other aeroplane manoeuvres—from taking off to 
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pilot's wheels control the ailer- 
rottle controls engine power and speed. 


ht in ч help keep the plane 
Engine instruments, such as the oil-pressure gauge and tachometer, асу ities operators 


Straight and level flight 


Elevator neutral Elevator down 


To make a plane pitch, the pilot lowers or raises the elevator. The 


pushing the control wheel forward and raises it by pull 


Downward pitch 


Upward pitch 


Elevator up 
the elevator by 


€ pilot lowers 
ing the wheel back. 


landing—a pilot must also keep all the forces of flight in 
balance, just as in making a turn. By using all the basic 
controls at once, a pilot balances lift against gravity and 
thrust against drag. 

Stalling occurs when the wing's angle of attack be- 
comes so great that the plane loses lift and begins to 
fall. We have seen that a slight increase in the angle of 
attack increases lift. But if a pilot brings the plane's nose 
up so that the wing is at an angle of more than 15 to 20 
degrees to the flight path, the air flowing over the wing 
will bubble wildly. As a result, the plane loses its lift. Un- 
less the pilot can recover lift, the plane will fall out of 
control and crash. The pilot can bring the plane out of a 
stall by lowering its nose and letting gravity build up the 
speed needed for lift. The pilot can also increase engine 
power and gain lift from the added thrust. 

Flying by instruments. A skilled pilot can manoeu- 
vre and land a plane without being able to see anything 
but its instruments. This skill is necessary when flying in 
clouds, fog, or heavy rain. If a pilot cannot see the hori- 
zon or the ground below, it is difficult to know if the 
plane is on course or whether it is losing or gaining alti- 
tude. The instruments provide this information. In addi- 
tion, the instruments help pilots carry out various ma- 
Noeuvres without losing altitude or speed and help 
them land safely. 


Measuring flying speed. A plane's speed is meas- 
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ured in several ways. The indicated air speed is the 
speed a pilot reads on an instrument called an air-speed 
indicator. But an air-speed indicator is affected by the 
changes in temperature and air pressure at different alti- 
tudes. As a result, a plane's indicated air speed differs 
from its true air speed and its ground speed. True air 
speed is the speed of the plane in relation to the air. 
Ground speed is the speed of the plane in relation to 
the earth. A pilot can work out true air speed by check- 
ing the indicated air speed and adding to it about 2 per 
cent for every 300 metres of altitude. For example, if a 
plane is flying at 3,000 metres and its air-speed indicator 
reads 100 kph, the plane's true air speed will be about 
120 kph. A pilot can use true air speed to calculate the 
ground speed if the pilot knows the direction and speed 
of the wind. For example, if the true air speed is 120 kph 
and the plane is flying into a 30-kph headwind, the 
ground speed will be 90 kph. 

A plane's maximum speed is the fastest speed it can 
reach in level flight. Its best climbing speed is the speed 
at which it climbs the fastest. Cruising speed is the most 
suitable speed for long-distance flight. Manoeuvring 
speed is the fastest speed at which an aeroplane can be 
flown in manoeuvres without endangering the plane. 
Every plane also has a yellow line and a red line speed, 
which are shown on the air-speed indicator. The area 
marked in yellow is a caution area. A pilot should not 
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Plane roll, or bank. the pilot operates the ailerons, To make a left bank, for example, 
ns the control wheel to the left, which raises the left aileron and lowers the right one. 
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ee yaw, the pilot operates the two pedals that control the rudder. The pilot 
9ht pedal to swing the rudder to the right and the left pedal to swing it to the left. 
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For take-off, а plane moves down the runway at high speed. The wind rushes around the wing, 
building up lift. To get more lift, the pilot raises the elevator, increasing the angle of attack. The 
pilot may also lower the flaps. When lift becomes greater than gravity, the plane takes off. 
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For landing, a plane's speed must be reduced as much as possible, 
engine power. But reducing speed also reduces lift. The plane must 


and so the pilot decreases the 


from crashing. To recover lift, the pilot increases the angle of attack 
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Ном anaeroplane А pilot must use several controls to make a turn. This plane is beginning a right turn. The pilot has 


is turned 


raised the right aileron to bank the plane to the right and has also turned the rudder to the right to 


steady the plane's nose, The lift on the left wing has increased and is pulling the plane around the 
turn. But in turning, a plane loses lift. The pilot has therefore raised the elevator to increase the 
angle of attack. The pilot has also increased engine power for added thrust. 
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« out sudden manoeuvres while flying at speeds in 
ее e marked in red indicates the fastest 
conditions, e plane can safely be flown under any 
nj pus has a stalling speed—the speed at which 
lings A lift. Aeroplane manufacturers indicate the 
di of each plane they sell. However, the indi- 
aeroplane py cred tells only the speed at which the 
its stallin will stall in level flight. If the plane is turning, 
то 9 speed will be higher than it is їп level flight. 
r from a stall in level flight, a pilot pushes the 


yoke fi ; 
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cial ате а fly. Flying requires a great deal of spe- 
instruction 85 7 so many student pilots take ground 
tion includes well as flight instruction. Ground instruc- 
(ће study of ез іп aerodynamics, meteorology 
tions. Student: weather), navigation, and flying regula- 
subjects in int must have good knowledge of all these 
Flight instruct, to pass their examinations. 
UOTE uction consists of 40 or more hours of fly- 
+ About half the time spent in flight instruction is 


Left aileron down 


dual instruction, with an instructor flying in the plane 
with the student and sharing its control through a dual- 
control system. The rest of the time is solo flight, with 
only the student pilot in the plane. Students must be- 
come skilled in taxiing, taking off, carrying out various 
flight manoeuvres, navigating, and landing. They must 
complete about half their solo hours in cross-country 
flights, including one involving a landing at an 

airfield other than their home field. Before every 
cross-country flight, students check the weather and 
plot their course on a special type of map called an 
aeronautical chart. They also inspect the plane carefully 
before taking off. 

During the flight, the students must be able to fly by 
using the aeroplane's instruments as well as by making 
ground observations. After landing, they record their fly- 
ing time in their flight logs. 

Applicants for a pilots licence, unless trained as air 
force pilots, must in most countries have undertaken a 
course of training approved by their national regulatory 
organization which issues licences only to suitably qual- 
ified candidates. 


Flight navigation 


Flight, or air, navicati 
Teach hh al is the means by which pilots 


any time, Plan ination and find their exact location at 

tu help pilots es have compasses and other instruments 

Other large зе accurately. Many airliners and 
Planes are equipped with computers to aid 


in navigation during long flights. 

One of the most important air navigation aids is the 
aeronautical chart. These charts look much like road 
maps, but they have much information that road maps 
do not include. For example, the charts show the loca- 
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Aeronautical charts help pilots navigate. The U.S. government publishes these charts for differ- 
ent areas of the country. Shown above is part of a chart for the area around Baltimore, Maryland, 


U.SA. The chart has many features shown on road maps, 


such as highways and cities. It also gives 


other information, including the location of aerodromes (airports), federal airways, and VOR and 
VORTAC radio navigation stations. The key identifies some of the symbols used on the chart. 


tion of various landmarks, airline routes, landing fields, 
and radio stations that broadcast aeroplane navigation 
signals. The IFR (/nstrument Flight Rules) chart, a spe- 
cial type of aeronautical chart widely used today, gives 
only the location and frequencies of radio stations. 

There are three chief methods of air navigation. They 
are (1) pilotage, (2) dead reckoning, and (3) radio naviga- 
tion. Most pilots use a combination of all three methods 
of navigation. 

Pilotage, or piloting, is the simplest and most com- 
mon method of air navigation. Using this method, a pilot 
keeps on course by following a series of landmarks on 
the ground. Before take-off, the pilot draws a line on the 
appropriate aeronautical chart to indicate the desired 
course. The pilot notes that the plane will Pass over vari- 
ous landmarks, such as bridges, roads, railway tracks, 
rivers, and towns, As the plane flies over each landmark, 
the pilot checks it off on the chart. If the plane does not 
pass directly over a landmark, the pilot knows that the 
plane's course must be corrected. 

Dead reckoning is a way of navigating when there 
are few or no visible landmarks. It demands more skill 
and experience than pilotage does. A pilot uses dead 
reckoning when flying over large bodies of water, for- 
ests, deserts, or heavy cloud layers. Besides an aeronau- 
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A VOR station sends out radio signals, or radials, in v 10 fol 
tions. Eight radials are shown here. A pilot selects а га пеп 
low to and from the station. The plane's VOR equipmen 
dicates whether the pilot is flying on or off course. 
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жы hek list is made out after a pilot plans a route on 
and work о; ical chart. Pilots select check points along the route 
ata steady how long it should take to reach each one if they 
tual time of speed. During the flight, the pilots check their ac- 
Сап thus t, he (ATA) against the estimated time (ETA). They 
el how closely they are keeping on course. 


ti 1 
peat pilot needs an accurate clock and compass 
culations, Wo ей for complicated mathematical cal- 
à route in ^d ing with the chart, the pilot p/ots (plans) 
Should take ыы The pilot also works out how long it 
Constant s ^en the destination while flying at a 
adjusts ince - With the help of the computer, the pilot 
Inthe air, the pilot allow for the effect of the wind. 
Plane headed е pilot watches the compass to keep the 
rive at the d Ф ше right direction. The plane should ar- 
the em ar when the pilot has flown it exactly 
Ways a йы Ж planned. Dead reckoning is not al- 
inds m stul method of navigation because chang- 
ay prevent a plane from keeping on course. 
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Radio navigation is used by almost all pilots. VHF 
(Very High Frequency! radio stations send out signals 
for aircraft. Most planes today have special equipment 
for receiving these signals. 

Pilots can find out from an aeronautical chart what 
radio station they should tune to in a particular area. 
They can then tune their radio navigation equipment to 
a signal from this station. A needle on the navigation 
equipment tells the pilots when they are flying on a di- 
rect course to or from the station. The needle also indi- 
cates when the plane drifts off course so the pilot can 
correct its direction. This system, which is designed for 
civil (non-military) aircraft, is called VOR (Very high fre- 
quency Omnidirectional Radio). 

Airliners and many other planes use special VOR de- 
vices called DME (Distance Measuring Fquipment). This 
system is known as VOR/DME. A similar system used by 
military aircraft is called TACAN (7ACtical Air Naviga- 
tion). A combined civil and military system, called 
VORTAC, can be used by both civil and military planes. 
Some aeroplanes use VOR signals to control their auto- 
matic pilots. 

Other navigation methods. Airline pilots may be re- 
quired to operate under instrument flight rules at all 
times. While flying by instrument, pilots have various 
navigation aids that help them take off, fly, and land 
safely. One of the most important aids is a series of air 
route traffic control centres. Each centre uses radar to 
make sure all the planes in its vicinity are flying in their 
assigned airways. In addition, airliners carry a special 
type of radar receiver and transmitter called a transpon- 
der. It receives a radar signal from a control centre and 
immediately bounces it back. When the signal reaches 
the ground, it makes the plane show up more clearly on 
the radar screen. 

Many airports also have traffic control towers. Spe- 
cially trained air traffic controllers in the towers use 
radar and radio communications to direct planes that 
are landing or taking off. Most commercial airports also 
have an instrument landing system (ILS) to help airline 
pilots land their planes safely. This system uses a series 
of radio beams from the ground to operate a special in- 
strument in the cockpit of an airliner. By watching this 
instrument, pilots can tell their exact position in relation 
to the runway and so can make a safe landing. 

Pilots have special methods for navigating across 
oceans. Two commonly used methods are (1) inertial 
guidance and (2) loran (long range navigation). Planes 
that use inertial guidance have a computer and other 
special devices that tell pilots when they have com- 
pleted the distance planned for a flight. Planes that use 
loran have equipment for receiving special radio signals 
sent out continuously from transmitting stations. The 
signals indicate the plane's exact location. See Inertial 


guidance; Loran. 


Building an aeroplane 


St * 

T of design and manufacture for aero- 
ivil Aviation A y government bodies such as Britain's 
eral Aviation aw (CAA) and the United States’ Fed- 
Must receive ministration (FAA), Every new plane 


a certificate to show that it meets the re- 


The 
anes 


quired standard for design, materials, workmanship, 
construction, and performance before it can be sold. 
Similar rules apply to home-built aeroplanes. 

Design and testing. Designers and engineers begin 
to plan and test a new aeroplane long before it is ready 
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Wind-tunnel tests, made on a preliminary model, show how 
the finished plane will stand up under various flying conditions. 


for mass production. A new airliner will require at least 
8 to 10 years of planning. The design depends largely on 
how the plane is to be used. Transports must be able to 
carry heavy loads great distances, using as little fuel as 
possible. Light planes must be able to manoeuvre easily 
and to land on short runways. All planes must have a 
wing that gives great lift at low speed and little drag at 
high speed. An air force fighter plane must be able to fly 
fast, often two or three times the speed of sound, and 
operate at very high and very low altitudes. 

Engineers carefully test the metals, plastics, wood, 
and other materials to be used in a plane. All the materi- 
als must be able to stand tremendous air pressures and 


A full-sized model of the 
of equipment. Workers oft 
plane, using the same mat 
mass production. The proi 


plane is built to test the arrangement 
en build many prototypes of the 
erials and parts as will be used for 
totypes are thoroughly tested. 


extreme weather conditions. Wings, for example, must 
be able to withstand four to six times the force of grav- 
ity. Engineers may use a wind tunnel to test the effects 
of air flowing over the plane at various speeds and alti- 
tudes (see Wind tunnel). Today, however, many aero- 
plane designs are tested using computers instead of 
wind tunnels. In addition to these tests, engineers build 
full-size mock-ups (models) of aircraft from wood and 
metal—often complete in every detail—to test the ar- 
rangement of seats and equipment. à 
After years of planning and research, engineers buil 
a prototype of the plane. They test it thoroughly on the. 
ground, running the engines at high speed and taxiingit 
along a runway as fast as it will go. Usually, engineers 
build several prototypes to discover how much wear the 
plane can take and to test various systems. The eng 
and other moving parts on the prototypes are operate 
until they fail. The manufacturer then tests an experi- 
mental plane in flight. The regulatory body—the U.S. 
Federal Aviation Administration, for instance— must then 
review all aspects of the aircraft's design, construction, 
and testing. If all requirements are met, the manufac- 
turer is awarded a type certificate, which allows the 
plane to be sold and operated by the public. a 
Mass production. Only a few companies ina few 
tions manufacture aeroplanes. But thousands of ван 
ries supply aeroplane manufacturers with the parts E 
need to assemble the planes. Some suppliers specia! 
in making such parts as landing gears, or instruments 
Others build the larger parts of the aircraft, including 
the wings, fuselage, and tail. ‘he alll 
An aeroplane assembly plant operates much like a 
assembly plant, with workers stationed along an asse 
bly, or production, line. Large plants also have subas i 
sembly lines, where workers put together large parts ? 
the plane, such as the fuselage and wings, before эе 
ing them on for final assembly. On large multi-nation 
projects, such as the European Airbus, the wings той 
be built in one country, the fuselage in a second cou 
try, and the engines in a third country. The parts are 
brought together in one factory for final assembly. a 
After all the parts of the aeroplane have been ри M 
place, the finished aeroplane rolls off the assembly 


ed 
Mass production begins after prototype tests are comple! І 
and the necessary approval is granted. At each point on Лай 
assembly line, above, workers add the wings or another 
part to the plane until it is assembled. 


Each new plane receives a complete inspection, anda 
test pilot flies it to make sure the engines and controls 
are in perfect working order. After the plane has passed 
these final tests, it is ready for delivery to a customer. 
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Inspecting and testing 
work goes on at each stage 
of aircraft manufacture. Every 
part, such as a wing, /eft, is 
checked thoroughly to ensure 
the aircraft's safety. 
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B. Mass production 


Questions 


What kinds of goods do most transport planes carry? 

What are ailerons? What are they used for? 

Who made the first solo nonstop flight across the Atlantic 
Ocean? 

What is a VTOL plane? 

What three main types of engines are used to power aero- 


planes? 

In what ways did World War | and World War II contribute to 
aeroplane development? 

What four forces act on a plane in flight? 

What are an aeroplane's three basic movements? 

What are the chief methods of air navigation? 
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ControHine model aeroplanes, above, have long wires attached to them. A person controls the 
flight of such a plane by holding onto the wires as the model flies around. 


Aeroplane, Model, is a miniature aeroplane. It may 
be a copy of a full-sized plane or have an original de- 
sign. Building model aeroplanes is a popular hobby 
among both young people and adults. Model makers 
build flying and nonflying miniature aircraft of all types, 
including gliders, helicopters, and commercial and mili- 
tary planes. Scientists also use scale models of aircraft 
for testing before full-sized planes are built. They test 
the models in wind tunnels, which duplicate the air 
pressure and weather conditions of actual flight. See 
Aeroplane (Design and testing); Wind tunnel. 

Hobbyists generally build model aeroplanes from 
kits. Most kits of nonflying models consist of plastic 
parts that the model maker glues together. Balsa wood 
ranks as the most popular material for flying models be- 
cause it is so light, strong, and easy to work with. Vari- 
ous synthetic materials may be used for parts of a model 
that require extra strength, such as the propeller and en- 
gine mounts. Hobbyists also build models from plans 
published in books and magazines available in book- 
shops and public libraries. Advanced model makers 
may design their own planes. Some models can be pur- 
chased assembled and ready to fly. 

There are five main kinds of model aeroplanes. They 
are (1) display, (2) indoor, (3) free-flight, (4) control-line, 
and (5) radio control. 

Display models cannot fly. Unlike flying models, 
hobbyists build them with the goal of duplicating the 
appearance of full-sized aircraft in every possible detail. 
Some display models even have movable propellers, 


3 all 
A free-flight model aeroplane, above, has no wires. А SM! 
engine powers this and many other flying model planes 


doors, and landing gear. Hobbyists take special care à 
painting these models to make them look auther ў 
models are judged at exhibitions on the basis of W0 
manship and accuracy of detail. «a hob 
Display models make attractive decorations in a sin 
byists home. Model makers may display their pum 
several ways. They may arrange them on shelves, dis- 
them from the ceiling by wires, or exhibit them in 
play cases, ; 
Indoor models are flown only inside a building. 
They fly slowly, and some can stay aloft as long a5 
minutes. An indoor model is powered by twisted wind 
strands of rubber that turn the propeller as they Um 
These aeroplanes have a balsa frame covered by d 
tremely thin paper or a substance called microfilm. 
crofilm is made by mixing lacquer and castor oil an 


floating the mixture on water to form a clear, thin film. 
The model maker removes the film with a wire loop and 
applies it to the frame of the plane. Such models weigh 
as little as 3 grams. They are too fragile to be flown out- 
doors, where they might collapse at the slightest move- 
ment of air. Indoor gliders are made entirely of balsa. 

Free-flight models may be powered by rubber 
strands or have a piston engine. Engine-powered free- 
flight models run on a mixture of methyl alcohol, ni- 
tromethane, and a lubricant. Such models built for com- 
petitive flying have wings from 1 to 2 metres long. After 
launching, a free-flight model climbs straight up for 9 to 
15 seconds. A timing device then turns the engine off, 
and the plane goes into a slow glide for 3 to 5 minutes. 
Some engine-powered free-flight models that do not 
have a timing device can fly in a circular pattern for up 
to 6 hours. Flying in rising air currents called thermals 
helps them remain airborne. 

Afree-flight glider is towed at the end of a 30-metre 
cord and released. Such gliders have remained airborne 
for nearly 5 hours by flying in rising thermals. 

ine models have piston or jet engines and 

fly at the end of wires. Most control-line models have 
1wo Dacron or steel wires that measure from 8 to 23 me- 
tres long. One end of each wire is attached to the model 
and moves the plane's e/evator, a control surface on the 
mm The other end is fastened to a handle that 
model maker uses to control the plane's altitude and 

ight path. When the hobbyist tilts the handle up, one 

Wire raises the elevator, pointing the nose of the plane 

hine Tilting the handle down causes the other wire 

bes r the elevator and point the plane's nose down- 


Some control-line models have only one line, which 
maa and lowers the elevator. Others have a third 
controls the speed of the plane. Jet-powered 
Control-line models have flown at speeds of nearly 400 
5 per hour. 
control models are controlled by means of a 
Tete that sends radio signals to the санав 
sighals Ee a tiny radio receiver that decodes the 
Coo the information to electric motors 
wings and E servos move control surfaces on the 
sink, or К, enabling the model to rise, ~ 
engine, lift a E" also control the speed of the plane's 
d fro n lower the landing gear, and open 
Radio En parachutes can be dropped. 
aeroplanes oo rank among the largest model 
long, These | eir wings measure from 3 to 5 metres 
extended 2m wings enable the plane to stay aloft for 
E. ES. 5 when steered into rising air currents. 
vod is also used to pilot model helicopters. 
gas. The бан Е" of extremely small particles and 
solid material Th may be liquid droplets or tiny bits of 
roughout th ey are suspended (distributed) 
Occur а. E Clouds and fog are aerosols that 
luce a "dd | pray cans of deodorant and hair spray 
ne solid sols when used. 
% Ede: and moisture constantly enter the 
soli Ne producing atmospheric aerosols. 
and pollen, Á es include soil and coal dust, smoke, 
lution, The, ен aerosols contribute to air pol- 
Space, slight (la reflect some solar radiation back into 
Y lowering the earth's surface temperature. 
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Aerospace medicine 


An aerosol container sprays 
out such products as deodor- 
izers and paints in the form of 
a fine mist. The product is 
mixed with a liquefied gas, 
called a propellant, and is 
held in the container under 
pressure. When the cap of the 
container is pushed down, 
the inlet opens and the solu- 
tion moves through the dip 
tube. As the solution reaches 
the opening in the cap, the 
propellant vaporizes and the 
particles shoot into the air. 


pressure 


Solution 


Light scattered by atmospheric aerosols produces the 
sky's red glow at sunset. 

Containers for manufactured aerosol products are 
called aeroso/ cans. Within such cans, the product is 
dissolved in a propellant, usually a liquefied gas. The 
contents of the can are sealed under pressure, and the 
can is fitted with a release valve. When the valve is 
opened, the pressurized solution is ejected. The re- 
leased propellant vaporizes with the product suspended 
in it, forming an aerosol. Some products in pressurized 
cans, such as shaving cream and whipped cream, are 
not aerosols, These foamlike substances consist of gases 
suspended in a liquid base rather than solids or liquids 
suspended in a gaseous base. 

Chemicals used as propellants in manufactured aero- 
sols include hydrocarbons, carbon dioxide, and nitrous 
oxide. Chlorofluorocarbons (CFCs) were also once used 
extensively as propellants (see Fluorocarbons). During 
the 19705, however, many scientists became concerned 
that CFCs were reacting with and diminishing the ozone 
layer in the earth's upper atmosphere. This layer shields 
the earth's surface from dangerous ultraviolet radiation 
(see Ozone). In 1978, the U.S. government banned the 
use of CFC propellants. Governments in other countries 
followed this lead. 

See also Air (Particles in the air). 

Aerospace. See Space exploration (table: Space ex- 
ploration terms). 

Aerospace industry. See Aviation. 

Aerospace medicine is the field of medical science 
concerned with the effects of flight on human health. It 
deals with aviation medicine, the care of aeroplane 
crews and passengers; and space medicine, the care of 
astronauts. Doctors and scientists in this field try to in- 
crease the job performance and safety, as well as the 
health, of people who fly. 

Aviation medicine. There are many common 
stresses of air travel. They include motion sickness, 
noise, vibration, changes in oxygen levels, and rapid 
changes in speed and atmospheric pressure. 

An important stress in fighter aircraft is a rapid up- 
ward acceleration. This movement can cause blood to 
be pooled, or concentrated, in the lower parts of the 
body. The flow of blood to the heart may then be insuffi- 
cient for the heart to maintain adequate circulation to 
the brain, causing unconsciousness. As a result, fighter 
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pilots must wear special trousers called G suits that 
squeeze blood out of the legs and back to the heart. 
Doctors who specialize in aviation medicine are 
called flight surgeons. Flight surgeons help to design 
equipment and develop crew selection and training 
programmes. Other areas of aviation medicine include 
investigating accidents, training crews for survival after 
crashing, and transporting sick or injured people by air. 

Space medicine. During space travel, weightless- 

ness (freedom from the pull of gravity) can cause several 
disorders. These include motion sickness, disorientation 
(loss of a sense of direction), and a shift of blood and 
other fluids from the feet and legs to the chest and head. 
Weightlessness also can cause the loss of bone and 
muscle tissue in the feet and legs. This condition proba- 
bly occurs because the bones and muscles no longer 
need to work against the pull of gravity. Researchers are 
seeking a combination of exercises, drugs, and special 
diets that will reduce bone and muscle loss. 

Another hazard of space flight is radiation from the 
sun and other objects in space. Being exposed to radia- 
tion increases a person's chances of developing 
leukaemia and other cancers. Astronauts exposed to 
more than a certain amount of radiation would be 
grounded. Today's spacecraft have too little protection 
against radiation for long-duration manned flights into 
deep space (space beyond the earth and the moon). 

Scientists have suggested that the most serious prob- 
lem for astronauts on long missions could be psycho- 
logical. Space travellers have found that after 30 days of 
being confined together in a small space on a flight 
scheduled to last many months, they develop an intense 
dislike for each other and a strong desire to go home. 

See also Anoxia; Bends; G (symbol); Space explora- 

tion. 
Aeschylus (525-456 B.C) was the earliest writer of 
Greek tragedy whose plays exist in complete form. He 
wrote more than 80 plays, of which seven survive, These 
reveal a deeply patriotic and religious artist who 
brought Greek tragedy to maturity. Before Aeschylus, 
tragedies had a single actor who could only respond to 
the questions or suggestions of the chorus. Aeschylus 
increased the number of actors to two, which created 
dialogue that permitted interaction between characters. 

Aeschylus plots are simple. Most of them centre on a 
conflict between an individual's will and the divine pow- 
ers that rule the world. Aeschylus wrote tragedy in the 
grand manner, with a richness of language and com- 
plexity of thought that only the English playwright Wil- 
liam Shakespeare has rivalled. Aeschylus' greatest work 
is the Oresteia (458 B.C), which consists of three plays 

forming one drama. They are Agamemnon, The Libation 
Bearers, and The Eumenides (The Furies). In these plays, 
Aeschylus turned the violence after the return of King 
Agamemnon from Troy into a drama about the reconcil- 
iation of human suffering with divine power. Aeschylus’ 
other surviving plays are The Persians (472), Seven 
Against Thebes 467), The Suppliants (4632), and Prome- 
theus Bound, which was probably written late in Aes- 
chylus life. Aeschylus was born into a prominent family 
in Eleusis, near Athens. In 490, he fought at the Battle of 
Marathon, in which Greek forces gained an important 
victory over Persia. 

See also Drama (Greek drama). 


Aesculapius. See Asclepius. 

Aesop's Fables are a collection of stories attributed 
to a Greek slave named Aesop, who lived in about 600 
В.С. Like all fables, each of these brief tales teaches a 
moral and offers useful advice. Most of the charactersin 
Aesop's fables are animals that talk and act like human 
beings. They illustrate the failings and virtues of human 
nature in a simple, humorous way. Each fable ends with 
a proverb that sums up the fable's moral. 

The best-known Aesop's fable is probably "The Tor- 
toise and the Hare." It tells about a race between a slow 
tortoise and a swift hare. Halfway through the race, the 
hare is so far ahead and so confident of victory that he 
takes a nap. The tortoise plods along steadily and even: 
tually passes the hare, who awakens and sees his slow 
opponent crossing the finishing line. This story teaches 
that persistence can be more important than speed. 

Another favourite fable, "The Ant and the Grasshop- 
per; illustrates the value of hard work and preparation 
for the future. In this fable, the grasshopper frolics all 
summer, while the ant stores food. When winter comes, 
the ant has plenty to eat, but the grasshopper starves. 

Aesop's fables have provided many popular expres: 
sions. For example, an enemy who pretends to bea 2 
friend is sometimes called “a wolf in sheep’s clothing. 
This expression comes from a story in which a wolf dis- 
guises himself in a sheepskin. He then moves unde- 
tected among a herd of sheep and kills them for food. 
However, the shepherd also mistakes the wolf for a 
sheep and kills him for supper. 

No one knows how many of the stories attributed to 
Aesop were actually composed by him. Some of the fa 
bles originated from more ancient sources, and Aesop 
may have been responsible only for retelling them and 
making them popular. 

For many years, Aesop's fables were handed down 
orally from generation to generation. In about 300 BC, 1 
an Athenian politician named Demetrius Phalereus gat 
ered about 200 of them into a collection called Asse” 
blies of Aesopic Tales, This collection was translate 
into Latin about 300 years later by Phaedrus, a freed x 
Greek slave. In about A.D. 230, the Greek writer Valerius 
Babrius combined Aesop's fables with some from India 
and translated all of them into Greek verse. Since thet 
other writers have retold the fables and expanded ther 
meaning, but the tales have never lost their original 
charm and simplicity. jd 

See also Allegory; Fable; Literature for children P 
ture: Fables); La Fontaine, Jean de. 

Aesthetics is the study of theories that apply t° the " 
arts in a broad and fundamental way. People think we 
aesthetics when they ask why some things are beaut! 
and some are not, or whether there are basic rules 10" 
creating or interpreting good paintings, poems, ап 
music, 4 

Aestheticians study the arts in general. They comp? d 
arts from different cultures and from different peri? " 
history, in order to organize our knowledge of the" i 
tematically. For many years, the study of beauty W35 А 
garded as ће central problem of aesthetics. NOW the d 
subject has broadened to include many other aspect? 
art. Aestheticians try to understand how art is relate be 
what people feel, to what they learn, and to the cultur” 
in which they live, To gain this understanding, they ° 


lect, organize, and interpret information about the arts 
and aesthetic experience. Aestheticians try to find 
whether there are standards of art criticism. This helps 
people appreciate different kinds of art. 

In addition to studying theories about works of art, 
aestheticians want to understand artists and audiences. 
They can understand art better if they have learned how 
artists imagine, create, and perform, and what makes 
artists activities different from the work of nonartists. 
They also try to understand what happens to people's 
feelings when they experience art. Aestheticians then in- 
vestigate how art affects people's moods, beliefs, and 
values. 

_Aesthetics is the youngest branch of philosophy to be 
given its own name, which was first used in the late 
1700s. But philosophers from the ancient Greeks to the 
present day have discussed the philosophy of art. Al- 
most all of them have talked about whether art is good 
for people and for society. Some point out that art can 
have dangers as well as benefits, and a few argue that 
art and artists are so disruptive that they threaten the so- 
cial order, But most philosophers believe art is good be- 
cause it allows us to express our emotions, teaches us 
about ourselves and the world, or communicates the 
traditions of different times and cultures. 

Aestheticians use art history to understand the art of 
previous times. They use the psychology of art to learn 
how our senses interact with our imagination and un- 
derstanding when we experience art. Art criticism 
hes a guide to enjoy each individual work of art. 
Es Мт Sciences, such as anthropology and sociol- 
md р aestheticians understand how creating and ap- 
a. relate to other human activities. The social 
di 5 also indicate how art varies in relation to physi- 

Hara and cultural environments. 

ш Philosophy (Aesthetics); Art and the arts. 
me ie um is à dormant state that occurs in the life of 
spelled каа s during hot, dry periods. The word is also 
from d топ. Species that aestivate are protected 

D^ ad in much the same way as animals that hi- 
vate, its br Erud from cold. When an animal aesti- 
esses slow bw ing, heartbeat, and other body proc- 
the need for own. This reduction in activity decreases 
periods i water. The animal can thus survive hot, dry 

A in which it otherwise might die. 
as and reptiles aestivate, as do some 
and - ov fish. Fish that aestivate live in ponds 
aestivators mee during the dry season. Some 
and йыл u yn various kinds of frogs, lungfish, 
aestivation nas, orm a cocoon just before entering 

bro The : cocoon helps prevent water loss from 
dry season га awakens from aestivation after the 
round soul emerges from its cocoon. 
dormant dud irrels and other mammals that become 
tivators, "mild the summer are often considered aes- 
sult directly на their inactivity apparently does not ге- 
gard such ene "e of water. Some zoologists re- 
in summer, mals as hibernators that enter dormancy 
ee s Hibernation; Lungfish. 
Afan i; M See Mount Etna. 
Centred on WE name of a local government district 
See Glamo, elsh steelmaking town of Port Talbot. 
rgan and Port Talbot. 
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Afars and Issas. See Djibouti. 
AFC. See Automatic frequency control. 
Afer, Publius Terentius. See Terence. 
Affenpinscher is a shaggy black toy dog. It weighs 
about 3.6 kilograms, and stands only 25 centimetres 
high. It has bushy eyebrows that hang down over its 
eyes. Tufts of hair stick out all over its face, and it has a 
moustache. 

The name affenpinscher comes from the German 


i oie Ru MEME 5 oa 


The affenpinscher is sometimes called the monkey dog. 


words meaning monkey terrier. The affenpinscher is 
bold, quick on its feet, and playful. 

Affidavit, in law, is a written or printed statement of 
facts sworn to, or affirmed, before a notary public, or 
any other person qualified to administer an oath. The 
person who swears to the truth of an affidavit usually 
must sign it. 

Affidavits can be introduced as evidence in a few 
stages of legal proceedings. But judges and lawyers 
generally consider affidavits less reliable evidence than 
oral testimony given by a witness in open court. The rea- 
son is that an affidavit may be signed and sworn to with- 
out the presence of an adversary to contradict it if it mis- 
states the facts. But oral testimony given in open court 
may be questioned by the lawyer for the opposing 
party. Such questioning, known as cross-examination, 
checks the truth of the testimony. 

Affidavits are widely used in preliminary legal pro- 
ceedings to show there is substance to the charges al- 
leged. They are also used where evidence is not dis- 
puted, such as some evidence of expert witnesses. Laws 
provide punishment for false swearing to an affidavit. 

See also Deposition; Notary public. 

Afghan hound is a dog known for its speed and agil- 
ity. It has been used for hunting gazelles, hares, and 
snow leopards in Afghanistan for hundreds of years. 
The Afghan hound has long ears, large feet, and a heavy 
coat of long, silky hair. It can be any of many colours. It 
stands about 70 centimetres high at the shoulder and 
weighs about 20 to 25 kilograms. The Afghan hound 
moves with its head and tail held high. No one knows 
just where or when the Afghan originated. Europeans 
discovered it in Afghanistan in the 1800s. See also Dog 
(picture: Hounds). 
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Isolated villages and rugged landscapes are a common scene in Afghanistan. Most of the na- 
tion's people "fm high mountain valleys or on the broad, rolling grasslands that cover much 
of the country. They make a living by farming the land or by raising small herds of livestock. 


Afghanistan 


Afghanistan is a nation in southwestern Asia. It is a 
country of great mountains, scorching deserts, fertile 
valleys, and rolling plains. Afghanistan has no seacoast, 
The country is bordered by the former Soviet republics 
of Turkmenistan, Uzbekistan, and Tajikistan on the 
north, China on the far northeast, Pakistan on the east 
and south, and Iran on the west. 

Afghanistan is one of the world's least developed 
countries. Most Afghan workers farm the land, and 
many of them use old-fashioned tools and methods, 
Some of the people are seminomadic. That is, they roam 
the grasslands in the summer with their herds of live- 
stock and spend the rest of the year farming. Kabul is 
the nation's capital and largest city. It stands on the 
Kabul River in eastern Afghanistan. Other large cities in- 
clude Qandahar (also spelled Kandahar) in the southeast 
and Herat in the far west. 

Almost all the people of Afghanistan are Muslims. 
Their religion, Islam, is the one common link among 
them. The population consists of about 20 ethnic 
groups, most of which are divided into several tribes. 
Most of the ethnic groups have a distinct language and 
cultural pattern. These characteristics have made it diffi- 
cult for Afghanistan to develop into a unified, modern 
nation. 

Afghanistan has had a long and troubled history. In 
early days, Persians, Greeks, Mongols, and many other 
peoples conquered the region. In modern times, Af- 
ghanistan has suffered from foreign interference, espe- 


cially from the United Kingdom and the former ju 
Union. Afghanistan has also been torn by bitter T Me 
gles for power within the country. These str uggies * 
been marked by tribal revolts and political assassir 
tions. 


Government 


al er- 
National government. In April 1992, rebels pec 
threw the government of Afghanistan. Different г 


Facts in brief about Afghanistan 


Capital: Kabul. Dari. 

Official languages: Pashto lalso called Pushtu) and Da r jam 

Official name: Da Afghanistan Jamhouriat (in Pashto) xe Re 
houriat Afghanistan (in Dari), both meaning Democra 
public of Afghanistan. »0 km 

Area: 652,225 km’, Greatest distances- east-west, 1,32 
north-south, 1,012 km, | 

Elevation: Highest Nowshak, 7,485 m above sea leve! 
In Sistan Basin, 500 m above sea level 

Population: Estimated 1996 population : 
people per Кт; distribution 82 per cent rural, 18 p' 4 
urban. 1979 Census 15.551 358 Estimated 2001 pop" 
22,337,000 

Chief products: Agriculture. barley, cotton. fruit ey 
maize, mutton, nuts, rice, vegetables, wheat, wool : $ Mi 
turing— cement, processed food, rugs, shoes, textiles 
-соаі, lapis lazuli, natural gas. 

National anthem: "Sorode Meli" (National Anthem js 

Money: Currency unit afghani, One afghani = 100 pu'e 
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groups sought to control the national government. A 
temporary government was formed with representatives 
from the various groups that had competed for power 
in Afghanistan. 

Local government. Afghanistan is divided into 31 
provinces, which are further divided into districts and 
subdistricts. Each division is headed by a governor ap- 
proved by the Revolutionary Council. 

Courts. The Supreme Council of the Judiciary is the 
highest court in Afghanistan. It hears appeals from 
lower courts. 

Armed forces. About 30,000 men serve in Afghani- 
stan's army. The country also has a small, modern air 
force. Men from 16 to 38 years old may be conscripted 
for service in the armed forces or another government 
unit, such as the national police force. 


People 


Population and ancestry. For the total population of 
Afghanistan, see the Facts in brief table with this article. 
More than a quarter of Afghanistan's people left the 
country after fighting broke out between the govern- 
ment and rebels in the late 1970's. Most of them still live 
as refugees in such neighbouring countries as Pakistan 
and Iran. Living conditions are poor for people living in 
Afghanistan. There is a shortage of medical facilities. In 
some areas, as many as half of all infants die before they 
аге 1 year old. 

Most Afghans are a blend of many early peoples who 
moved into the country either as invaders or settlers. 
These varied groups included Aryans, Persians, Arabs, 
Turkish-speaking people from central Asia, and people 
from Mongolia and the Xinjiang region of western 
China. T А 
Nas pt and languages. Afghanistan has 
lain et nic groups, most of which have their own 
нс ха and cultural pattern. Most ethnic groups con- 
lees be tribes, many of which speak their own dia- 
gror ud Afghans feel greater loyalty to their ethnic 

up or tribe than to their country. 
i ы os ethnic groups are the Pushtuns (or Pa- 
the popu, the Tajiks. They make up nearly 75 per cent of 
ноп. Most Pushtuns live in southeastern Af- 
Ave. до the border with Pakistan. Their language, 
A facts ushtu, is one of the two official languages in 
Afghanists n. Most Tajiks live in central and northeastern 
Speak Dee live in cities and towns. Some Tajiks 

Way etit € country's other official language. 

Ple live in г QUE 78 per cent of Afghanistan's peo- 
dwellers ais areas. Most rural people and most city 
ew city MOL homes made of sun-dried mud bricks. A 
uildings ү e a live in modern homes and apartment 
nomads live e e of concrete. Most of the country's semi- 

Sins em in tents made of goat hair. 1 
most Afghan people wear Western-style clothing. But 
Women es wear traditional clothing. Both men and 
Winter, the m long, loose, brightly coloured robes. In 
Skin, tote же e wear à heavy coat made of sheep- 

ап, which Es эу or felt. Most rural men wear а tur- 
ethnic оё Y € tied in a certain way to indicate their 
length (ime Some city women wear a chadri, a full 
4 ed garment that leaves only their eyes un- 


covered 
shawl, | Rural women cover their heads with a short 
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Kabul, Afghanistan's capital and largest city, presents sharp 
contrasts between the old and the new. In this view, traditional 
homes overlook the modern central area. 


Symbols of Afghanistan. Afghanistan's flag has green, white, 
and black stripes, and the nation’s coat of arms in gold. The coat 
of arms, right, includes two Muslim religious inscriptions in Ar- 
abic: at the top, God is Great, and at the bottom, There is no God 
but Allah, and Muhammad is the Prophet of Allah. 
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Afghanistan is à landlocked country in southwestern Asia. It is 
surrounded by seven other countries 
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Most rural Afghans, like these women and 
children, dress and live much as their ances- 
tors did hundreds of years ago. 


Afghans serve flat loaves of bread at every meal. They 
also enjoy cheese, mutton, and rice. Popular desserts in- 
s nuts and fresh or dried fruits. Tea is the favourite 

Asin other Islamic countries, Afghan women have 
hd had a secondary role in society. They have 
a arestricted social life and few opportunities for ad- 
bsc But in 1964, Afghan law gave women equal 

us with men. Since then, the social and economic 
position of women has improved. 
ic ami About 99 per cent of all Afghans are Mus- 
tuni = religion strongly influences family and com- 
me ia ationships and most other aspects of life. Al- 
religous fe coda village or semi-nomad group has a 
аны E er called a mu/lah, In the past, mullahs in- 
коза p law and educated the young. The gov- 
meee has reduced the importance of the mullahs by 
vale отео education in ће schools. But 
ave great influence in their communities. 
ple 15 EY about a fifth of all Afghanistan's peo- 
requires E. E or older can read and write. The law 
school But children from 7 to 10 years old to go to 

a n rid of these children cannot go because 

Afghani try does not have enough schools or teachers. 
istan has two universities. 
and Cor CH most of the people cannot read 
important ore, folk songs, and folk dances play an 
Pass their prt in Afghan life. They enable the people to 
to a and traditions on from one generation 
by AG pu hasa national theatre, which stages 
Canina See playwrights. The nation also has a 

Re film industry, 
po oe enjoy rugged sports and 

eM use the f all the men like to hunt, and many of 

en of the n pos Afghan hounds as hunting dogs. 

h the game ET ern plains play a game called buzkashi. 
calf and on lozens of horsemen try to grab a headless 
Carry it across a goal. 


The land and climate 


Afgh 
fei E has three main land regions. They are, 
© south: (1) the Northern Plains, (2) the Cen- 


The game of b 
game, dozens о 
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uzkashi is played on the plains of northern Afghanistan. In the 
f horsemen try to grab a headless calf and carry it across a goal. 
The game involves cavalry manoeuvres used by the players ancestors in wartime. 


tral Highlands, and (3) the Southwestern Lowlands. 

The Northern Plains stretch across northern Af- 
ghanistan and consist of mountain plateaus and rolling 
hills. The soil is fertile but can be cultivated only in river 
valleys and in mountain areas where water is available. 
Large irrigation systems have been built along the 
Harirud, Helmand, Qonduz, and other rivers. Semi- 
nomadic people raise sheep and goats on the vast 
grasslands of the north. 

Temperatures in the Northern Plains average about 
3° C in January and about 32° C in July. The average an- 
nual precipitation totals about 18 centimetres. 

The Central Highlands cover about two-thirds of Af- 
ghanistan. They consist of the towering Hindu Kush 
mountain range and its branches. Snow-capped peaks 
rise about 7,620 metres along the Pakistani border in the 
east. The range gradually descends to a rolling plain in 
the southwest. Most Afghans live in the high, narrow 
valleys of the Hindu Kush. 

The Central Highlands have an average temperature 


r 
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Islam greatly influences almost all aspects of Afghan life. The 
beautiful blue mosque (Islamic house of worship! above is in 


Mazar-e Sharif. 
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of about —4° C in January and about 24° C in July. The re- 


gion has about 38 centimetres of precipitation yearly. 

The Southwestern Lowlands lie in southwestern 
Afghanistan and consist mainly of desert or semidesert 
land. The region is crossed by the Helmand River, which 
flows from the Hindu Kush to the Sistan Basin on the Ira- 
nian border. The basin has several slightly salty lakes 
and marshes. Barley, fruit, maize, and wheat are grown 
in the Helmand Valley. ; 

Temperatures in the lowlands average about 2° C in 
January and about 29' C in July. The average annual pre- 
cipitation ranges from 5 to 23 centimetres. 


Economy 


Agriculture. About 85 per cent of all Afghan workers 
earn their living in agriculture. Wheat is the chief crop. 
Other crops include barley, cotton, fruit, maize, nuts, 
rice, sugar beet, and vegetables. Large irrigation sys- 
tems in many parts of the country have greatly increased 
farm output. But production is still limited by a shortage 
of modern machinery, fertilizer, and high-quality seeds. 
The seminomadic people raise most of the country's 
livestock. The chief livestock products are dairy items, 
mutton, wool, animal hides, and the skins of karakul 
sheep (see Karakul). 

Mining. Afghanistan is rich in minerals, but many of 
the deposits are largely undeveloped. The national gov- 
ernment controls all mining operations, 

In the 19605, large deposits of natural gas were dis- 
covered in Afghanistan. Since then, the production of 
natural gas has become the fastest-growing part of the 
nation's economy. Afghanistan also produces some coal, 
copper, gold, and salt. The country has huge deposits of 
iron ore, but they lie in a remote part of the country and 
50 remain largely undeveloped. 

Afghanistan is the world’s leading producer of the 
precious stone lapis lazuli. Other valuable stones mined 
in the country include amethysts and rubies. 

Manufacturing. Afghanistan has relatively little in- 
dustry. A few mills produce textiles, and small factories 
turn out such products as cement, matches, and proc- 
essed foods. Skilled craftworkers in their homes or 
small shops make gold and silver jewellery, leather 
goods, rugs, and other handicraft items. 

Foreign trade. The leading exports of Afghanistan 
are cotton, fruit and nuts, natural gas, rugs, and the 
skins of karakul sheep. Imports include machinery, 
Motor vehicles, petroleum products, and textiles, Af- 


ghanistan's chief trading partners are the countries that 
once made up the Soviet Union. 


ansportation 
on the Pakistani side of the Af- 
he Khyber Pass has been an im- 
enturies. See Khyber Pass, 

are published in Afghanistan, 

0 stations and one television sta- 


ontrols all the newspapers and 
elevision station. 
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History 


Prehistoric hunting people lived in what is now Af- 
ghanistan as early as 100,000 years àgo. After many thou- 


sands of years, the people learned how to farm andto 
herd animals. Agricultural villages then developed, By 
about 4000 to 2000 B.C., some villages had grown into 
small cities in northern and southern Afghanistan. 

Early invasions. About 1500 B.C, the Aryans, a cen- 
tral Asian people, invaded Afghanistan. They killed many 
of the area's inhabitants and intermarried with others. In 
the mid-5005 B.C., Persians invaded northern Afghani- 
stan, a region then called Bactria. The Persians ruled 
Bactria until about 330 B.C., when Greeks and Macedo 
nians led by Alexander the Great conquered the region 
and much of the rest of Afghanistan. About 246 B.C, the 
Bactrians revolted. They eventually conquered Bactria 
and other parts of Afghanistan. Their kingdom lasted 
about 150 years, until the Kushans of central Asia seized 
Afghanistan. Sassanians from Persia and White Huns 
from central Asia defeated the Kushans in the A.D. 4005 

The coming of Islam. Arab armies swept into AF 
ghanistan in the late 6005. By about the mid-800s, Islam; 
the Arab religion, had greatly influenced the culture 
there. Turkic-speaking peoples from eastern Persia and 
central Asia ruled Afghanistan from about 900 to 1200, | | 
Afghanistan was conquered by Mongols led by Genghis 
Khan іп the 12005, апа Бу Timurids led by Tamerlane in 
the 13005. 

United Afghanistan. Safavids from Persia and Mu- 
ghals from India struggled for control of Afghanistan 
from the mid-1500s to the early 17005. Then, in 1747, АЁ 
ghan tribes united for the first time. The tribes gained 
control of the country under the leadership of Ahmad 
Shah Durrani. In 1819, civil war broke out among rival 
tribes that wanted to rule the country. The war lasted 
until 1835, when Dost Muhammad Khan gained control 
He took the title of emir (prince). { | 

The Anglo-Afghan wars. In the 1800's, the United 
Kingdom (UK) and Russia competed to control Afghani 
stan. Russia wanted an outlet to the Indian Ocean and 0 
expanded toward Afghanistan. The UK wanted to 


Irrigated fields cover 
gion of Afghanistan. Irri 
flow from the towering 


re 
many valleys in the Central Highland 
igation water is supplied by stream 
Hindu Kush range, background. 


protect its empire in India which was threatened by Rus- 
sias expansion. In 1839, UK troops invaded Afghanistan. 
The invasion set off the First Anglo-Afghan War, which 
lasted until the UK withdrew in 1842. Russian influence 
near Afghanistan increased during the mid-1800s. The 
UK invaded the country again, starting the Second 
Anglo-Afghan War in 1878. 
In 1880, Abdur Rahman Khan became emir. The UK 
recognized his authority over the country's internal af- 
fairs but took control of Afghanistan's foreign relations. 
Abdur Rahman worked to strengthen the national gov- 
ernment and to reduce the power of tribal leaders. After 
he died in 1901, his policies were continued by his son, 
Habibullah Khan. 
Independence. Early in 1919, Habibullah Khan was 
assassinated. One of his sons, Amanullah Khan, then be- 
came emir and attacked British troops in India, begin- 
ning the Third Anglo-Afghan War. In August 1919, Af- 
ghanistan became fully independent. 
Amanullah began many reforms to modernize Af- 
ghanistan by rapidly sweeping away centuries-old tradi- 
tions. The nation’s first constitution was adopted in 1923, 
and Amanullah changed his title to king in 1926, But 
tribal and religious leaders resisted the reform move- 
ment and deposed Amanullah in 1929. Late in 1929, Mu- 
hammad Nadir Khan became king. In 1931, Afghanistan 
adopted a new constitution. Nadir began a programme 
: gradual reform, but he was assassinated in 1933, be- 
ore many of the reforms were begun. Muhammad 
hir, Nadir's son, then became king. 
"ms mid-1900's. By the early 1950s, many Afghans 

hk А attack by the Soviet Union, their country's 
con ul Communist neighbour. The Soviet Union had 
Mk ormed in 1922 under Russia's leadership. In 1953, 
i "ronis Daoud Khan, took control of the govern- 
Afghan made himself prime minister. Under Daoud, 
E crie took no side in the Cold War, and it re- 

Sign d from the Soviets and the United States. 
йош M disputes with Pakistan and other problems led 
domm : Tesign in 1963. In 1964, Afghanistan adopted a 
But xin os that provided for a democratic government. 
онт, hir and the legislature could not agree on a 
Es imme. Also, the Afghan people had little 
à НЫ or understanding of, government. As a result, 

Mk Гайс system failed to develop. 

"à ee today. In 1973, Daoud led a military re- 
00 = dedi King Zahir. Military leaders took con- 
Afghanist government and established the Republic of 
ЖП wm With Daoud as president and prime minis- 
кыт rival left-wing military leaders and civilians 
group Hee during which Daoud was killed. This 

x the : ch received much financial and military aid 
ind Sabine Union, took control of the government 
hlsm. Nin». ed policies that are features of Commu- 
егте 20е of Afghanistan opposed the new 
conflicted tr iud believed the governments policies 
Viet influence teachings of Islam, and they resented So- 
people join rad the government. Large numbers of 

оту afte ed in a rebellion against the government 
broke out toa to power. Widespread fighting 

e rebels call "n the rebels and government forces. 

In late 1979 emselves mujaheddin (holy warriors). 

Dianie and early 1980, the Soviet Union invaded 

an with thousands of troops. The Soviets 
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joined the government forces in the battle against the 
resistance fighters. The Soviets had far better equipment 
than their opponents. But the resistance fighters used 
guerrilla tactics to help overcome the Soviet advantage. 
The Soviets and Afghan government forces bombed 
many villages. Large numbers of villagers were forced 

to flee. More than 3 million moved to neighbouring Pak- 
istan, where they dwell in refugee camps. Many also 
moved to other countries, especially Iran. In 1988, the 
Soviet Union began withdrawing its troops from Af- 
ghanistan. The withdrawal was completed in February 
1989. But the fighting between the mujaheddin and the 
government forces continued until April 1992, when the 
rebels overthrew the government. Following the over- 
throw, several factions of the mujaheddin agreed to set 
up a transitional government. However, fighting contin- 
ued in the country as the different factions competed for 


power. 
Related articles in World Book include: 

Asia Kabul Muslims 

Guerrilla warfare Khyber Pass Persia, Ancient 
(picture) Kushan Empire Pushtuns 
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Questions 


Why does Afghanistan's population grow slowly? 
What is the fastest-growing part of the economy? 
What led to the Anglo-Afghan wars? 

What is the Hindu Kush? The Sistan Basin? 

How do most Afghan workers earn their living? 
Who is Afghanistan's chief trading partner? 
When were the Afghan tribes first united? 

What is the óne common link among Afghans? 


Aflaq, Michel (1910-1989), was an Arab political 
thinker who founded the socialist Baath Party. It became 
the dominant political movement in Syria and Iraq. 

Michel Aflaq was born in Syria. As a young man he 
resented French rule over his country. After studying at 
the University of París from 1929 to 1934, Aflaq was con- 
verted to Socialism. He argued for Arab liberation from 
traditional, aristocratic power and European domina- 
tion. Aflaq established Baath as a movement in 1943, and 
as a formal party in 1946. He helped bring about the 
merger of Syria and Egypt as the United Arab Republic, 
which lasted from 1958 to 1961. But after 1963, Aflaq 
failed to unify the Baathist regimes in Syria and Iraq. In 
1966 he was forced out of the Baath party by rival mem- 
bers. He died in exile in Iraq. 
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Nairobi, the capital of Kenya 
The vast continent of Africa is a land of striking contrasts. Regions of untouched natural beauty 


landscape. Old and new ways of life exist thoughout 


Africa, and hundreds of ethnic groups have contributed to a rich cultural heritage. 


Africa 


Africa is the second largest continent in area and in 
population. Only Asia covers a larger area, and has 
more people. Africa covers about a fifth of the world’s 
total land area and has about an eighth of the world’s 
people. 

Africa is divided into 53 independent countries and 
several other political units. The largest country, Sudan, 
has an area of 2,505,813 square kilometres. The smallest 
country, Seychelles, has a land area of only 455 square 
kilometres. The most heavily populated African nation, 
Nigeria, has over 100 million people. But about two- 
fifths of all African countries have fewer than 5 million 
people each. 

The African continent is an immense plateau, broken 
by a few mountain ranges and bordered in some areas 
by a narrow coastal plain. It is a land of striking contrasts 
and great natural wonders. In the tropical rainforests of 
western and central Africa, the towering treetops form a 
thick green canopy. The world’s largest desert, the Sa- 
hara, stretches across northern Africa, It covers an area 
almost as large as the entire United States, Africa also 
has the world's longest river—the Nile. It flows more 
than 6,400 kilometres through northeastern Africa, 
Much of the continent is grassland. Elephants, giraffes, 
lions, zebras, and many other animals live in the grass- 
lands located in eastern and southern Africa. But hunt- 


ing and the clearing of grasslands and forests by ie 
ers have greatly reduced the number of wild anim 
Africa. ios 

To protect the remaining animals, many countri i: 
have set up huge national parks and reserves. T 
parks and reserves are popular tourist attractions, E 
the tourist industry has now become an abe Ping 
of the economies of several African countries, inclu 
Kenya, Tanzania, and Zimbabwe. : 

The African people belong to several popu 
groups and have many cultural backgrounds. In p 
north most of the people are Arabs. South of the md 
where most Africans live, blacks make up the gren 
jority of the population. But they are divided into m / 
than 800 ethnic groups, each group with its own lan 


Facts in brief about Africa 


kmi 
Area: 30,247,000 km?, Greatest distances—north-south, 8,047 
east-west, 7,564 km. Coastline— 36,888 km. density, 
Population: Estimated 1996 population—731,000,000; де 
25 people per Кт, ve sea 
Elevation: Highest-Kilimanjaro in Tanzania, 5,895 m sd 
level. Lowest—Lake Assal in Djibouti, 155 m below sea Te 
Physical features: Chief mountain ranges—Ahaggar, Ан 
Drakensberg, Ruwenzori, Tibesti. Chief rivers— Congo рет 
Limpopo, Niger, Nile, Orange, Zambezi. Chief /akes— e 
Chad, Nyasa, Tanganyika, Turkana, Victoria. Largest des 
Kalahari, Namib, Sahara, 


Number of independent countries: 53. 
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А hunting party of the Masai people of Kenya 


soo HAMA way of life, The large number of 
ice m of uneven size has helped make it difficult 
zx ui E" countries to develop into unified, mod- 
M. c n numerous cases, national boundaries cut 
dun Ec homelands. Asa result, people may feel 
other grou o neighbours in another country than to 

ha үр in their own country. Ethnic differences 

cut EOM wars in several African countries. 

No E of all Africans live in rural areas, 
Sick in E e a living growing crops or raising live- 
as heir ance У parts of rural Africa, the people live much 
mid-1900s E ors did hundreds of years ago. Since the 
flocked to th owever, millions of rural Africans have 

ing lace is where traditional life styles are 

fca E. y more modern ways. 

Posits of co great mineral wealth, including huge de- 
тШ diamonds, gold, and petroleum. It also 

waterfalls co ee In addition, many African rivers and 

ег. Africa Brod e used to produce hydroelectric pow- 

NÉ uces most of the world's cassava, cocoa 
etonomy Be But Africa has the least developed 

Agricultur ny continent except Antarctica. 
but most far, eis the leading economic activity in Africa, 
rm thin ES. use outdated tools and methods to 
"s cd soil. The development of manufacturing 
S;à shorta icapped by a lack of money to build facto- 
from е of skilled workers, and competition 
es depend аа on other continents. Many African coun- 
more th only one or two farm or mineral prod- 
crop failure an half their export earnings. In case of 
5 or drops in world market prices, a coun- 
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A ceremonial dance of Berber women in Morocco 


trys economy suffers. The majority of African nations 
rely heavily on aid from countries outside the continent. 

One of the world's first great civilizations—ancient 
Egypt—arose along the banks of the Nile River more 
than 5,000 years ago. Later, other powerful and culturally 
advanced kingdoms and empires developed in Africa. 
Even so, for many years some non-Africans called Africa 
the “Dark Continent" They used this name because they 
knew little about Africa's interior geography, and they 
mistakenly believed that the people of the interior had 
not developed any important cultures. 

During the late 1400s and 15005, Europeans began to 
establish trading posts in Africa. Gold and slaves be- 
came two of the continents most valuable exports. By 
the late 1800's, the Europeans competed fiercely for con- 
trol of Africa's resources. By the early 19005, they had 
carved almost all of Africa into colonial empires. 

Many Africans resisted colonial rule from the begin- 
ning. But the demands for independence did not be- 
come a powerful mass movement until the mid-19005. 
Between 1950 and 1980, 47 African colonies gained in- 
dependence. But leaders in many of the new nations 
could not deal with the social and economic problems 
that remained after independence. Military leaders over- 
threw the governments and set up dictatorships in a 
number of nations. In most other countries, a single po- 
litical party became the ruling power. Today, ethnic ri- 
valries and territorial disputes among nations continue 
to threaten the stability of Africa. In addition, such prob- 
lems as overpopulation, poverty, famine, and disease re- 
main major challenges for African leaders. 
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Independent countries of Africa" 


Date 
Area Population Capital of inde 
Мар Nune In sq. ml. In ken? pendence 
Al 919,595 2,381,741 27,864,000 Algiers 1962 
© pde 481,354 1,246,700 11,195,000 Luanda 1975 
14 Вепіп 43,484 112,622 5242,00 Porto-Novo 1960 
N7 Botswana 224,607 581,730 1,467,000 Gaborone 1966 
H3 Burkina Faso 105,869 274,200 10,082,000 Ouagadougou 1960 
кв Burundi 10747 27,834 6,161,000 Bujumbura 1962 
15 Cameroon 183,569 475,442 13,538,000 Yaoundé 1960 
t Cape Verde 1,557 4,033 423,000 — Praia - 1975 
16 Central African Republic 240,535 622,984 3,406,000 Bangui 1960 
H6 Chad 495,755 1,284,000 6,277,000 N'Djamena 1960 
io Comoros 863 2,235 633,000 Moroni 1975 
Je Congo 132,047 342,000 2,586,000 Brazzaville 1960 
H9 Djibouti 8958 23,200 459,000 ^ Djibouti 1977 
F7 Egypt (African) 363,220 940,735 57,082,000 Cairo 1922 
15 Equatorial Guinea 10831 28,051 380,000 Malabo 1968 
H9 Eritrea 45,405 117,598 3,588,000 Asmara 1993 
19 Ethiopia 426,373 1,104,302 52,157,000 ^ Addis Ababa i M 
5 Gabon 103,347 267,667 1,334,000 Libreville 
HI ont 4,361 11,295 957,000 Banjul be 
13 hana 92,100 238,537 17,026,000 Accra 
H2 Guinea 94,926 245,857 6,487,000 Conakry 1958 
HI Guinea-Bissau 13,948 36,125 1,049,000 Bissau 1974 
Ё Ivory Coast [ Mo 322,463 13,949,000 ^ Abidjan | к 
Кепуа ‚081 580,367 27,833,000 ^ Nairobi J 
07 Lesotho 11,720 30,355 1,990,000 Maseru 1966 
n Liberia 43,000 111,370 2,928,000 Monrovia 1847 
F6 Libya 679,362 1,759,540 5,240,000 Tripoli 1951 
м10 Madagascar 226,658 587,041 13,637,000 ^ Antananarivo 1960 
а Мы Eo 118,484 10,096,000 Lilongwe bos 
8,841 1,240,192 10,443,000 Bamako 
G2 Mauritania 397,956 1,030,700 2,266,000 Nouakchott 1960 
BI IAN 788 2,040 1,103,000 Port Louis ia 
:со 177,117 458,730 27,587,000 ^ Rabat 1 
Mà Mozambique 308,642 799,380 17,417,000 ^ Maputo 1975 
Ns Namibia 317,818 823,145 1,687,000 Windhoek 1990 
е Niger 489,191 1,267,000 8,793,000 Матеу n 
Nigeria 356,669 923,768 102,300,000 Abuja 1960 
ja Rwanda 10,169 26,338 8,292,000 Kigali 1962 
J4 São Tomé and Príncipe 372 964 132,000 $20 Tomé 1975 
E Senegal 75,750 196,192 8,180,000 Dakar 1960 
Seychelles 175 455 72,000 Victoria 1976 
n Sierra Leone 27,699 717 ‹ x 1961 
no Somali / 740 4,609,000 Freetown 5 
bs buen 246,201 637,657 7,033,000 ^ Mogadishu 1960 
uen 471,445 1,221,037 43,884,000 Cape Town: Pretoria; 1951 
H7 Sudan 967,500 Bloemfontein м % 
н 2,505,813 28,256, 19: 
M oe 6,704 17364 907000 — Mbabane Le 
13 Togo een 945,087 31,664,000 Dar es Salaam 1964 
“ go 21,925 56,785 4,002000 Lomé 1960 
je i 63,170 163,610 8,882000 Tunis 1956 
K6 Zaire. EUH з 35000 20,847,000 ^ Kampala - 
17 344,885 40407,000 ^ Kinshas 
Zambia 290,586 752 | inshasa 1964 
N7 Zimbabwe 1 50.804 PE A 9,812000 — Lusaka 1980 
d ‚580 10974000 — Harare —- ENS 
Dependencies in Africa’ 
Map Name Ea. = — 
[n In sq. mi tn ton! Population Capital Status E 
El Madeira Islands cT —, 
Mi 307 794 271,000 Funchal Autonomous Region 
1 Reunion of Portuga! 
# St.Helena Island Group 1 pi 564,000 Saint-Denis Department of не 
Fl Western Sahara 102,700 266,000 eon Koao British dependen 


“Each country and dependency in Africa has a separate article In World Book. 


Not shown on map. Located in the Atlantic Ocean, about 640 


Ethiopia has been independent for about 2,000 
$Date of union between Tanganyika and Zanzibar. 


#Not shown on map, Located 


“Claimed by Morocco and by the Polisario Front. 


Populations are 1994 estimates for independent 
Countries and 1994 and earlier estimates for dependenc 
les based on figures from official government 
and 


southwest of Africa in South Atlantic Ocean. 


kilometres west of Dakar, Senegal. 


Occupied by 


Morocco — 
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Population. For Africa's total population, see the 
Facts in brief table with this article. More than 80% ofthe 
population live south of the Sahara. About two-thirds of 
all Africans live in rural villages. The rest live in cities 
and towns. 

If all the people of Africa were evenly distributed, 
there would only be about 25 people per square kilome- 
tre. But Africa's population is far from evenly distributed. 
Much of the Sahara and other desert regions have no 
people at all. In addition, some dry grasslands and tropi- 
cal forests are very thinly settled. On the other hand, 
certain areas in Africa are greatly overcrowded. The Nile 
River Valley in Egypt ranks as one of the most heavily 
populated regions on the earth, and the population is 
increasing rapidly. Other heavily populated areas of Af- 
rica include sections of the Mediterranean coast; parts 
of Nigeria and the west coast; the lakes region of east- 
ern Africa; and the southeast coast. 

Africa's population is increasing rapidly, partly be- 
cause of improvements in medical care for children. An- 
other reason for the rapid increase in population is a 
high birth rate—that is, the number of births in a given 
year per 1,000 people. Africa's rate of 42 births per 1,000 


Where the people 

Africa live uc: b 
Africa ranks second in 
population—after Asia— 
among the world's continents. 
This map shows where the 
people of Africa live and the 
location of its largest cities. 
Heavily populated areas are 
shown in darker colours. 


Major Urban Centres 
* 

More thon 5 million inhabitants 
1 million to 5 million inhabitants 


о 
Less thon 1 million inhabitants. 


Persons 
per P 
$9, mi. km Pe 
Mor 
* than 500 More than 200 
100 to 500 40 to 200 
25 to 100 10 to 40 
51025 2010 
less than 5 


| Less than 2 


people is higher than the world average. But Africa's 
death rate—that is, the number of deaths in a given year 
per 1,000 people—is also higher than the world rate. The 
rate in Africa is 13 deaths per 1,000 people. Africa's birth 
and death rates are both about twice the rates in many 
industrial countries. 

The average /ife expectancy—that is, the average num- 
ber of years a group of people can expect to live—is 
about 54 years for Africans, compared with about 75 
years for people in some industrial countries. However, 
life expectancy is even lower than the average in the 
poorer countries of Africa. For example, life expectancy 
in Sierra Leone is 43 years; in Gambia, 45 years; and in 
Ethiopia, 47 years. In the more developed nations of Af- 
rica, life expectancy is higher. For example, in Libya life 
expectancy is about 63 years; in Algeria, 66 years; and in 
Mauritius, 70 years. 

Several reasons account for Africa's high death rate. 
People in many parts of the continent suffer from malnu- 
trition. Over the years, terrible famines have killed 
countless Africans, especially in regions bordering the 
Sahara. In addition, poor sanitation and inadequate 
medical services contribute to widespread disease. The 
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The peoples of Africa 

The peoples of Africa belong to a variety of ethnic, language 
and religious groups. The pictures below give a general idea of 
some of the continent's many peoples. 


Farmer of Dutch descent Congolese Pygmy 


Indian merchant Botswana San 


most serious diseases includ i 
ost e AIDS, m i 
miasis, tuberculosis, le cma 


sleeping sic! 
Jane ping sickness, and yellow 


Peoples of Africa. The peoples of Africa have rich 


and varied cultures and ancestry. For exam) 

ы: than 800 ethnic groups Cini: ci ei 
requently called blacks or black Africans, Each 

consists of people who have in common their hatar 

language, religion, artistic traditions, and way of life” 

Blacks account for almost 75 per cent of Mricas t tal 

population. Most of them live south of the Sahara. Most 


of northern Africa's people are Arabs. Other important 
African populations include Berbers, Europeans, and 
Asians. 

Blacks were probably the original inhabitants of the 
continent. There are many variations in the physical fea- 
tures of black Africans. However, certain groups share 
special characteristics. One such group is the tall, slen- 
der Nilotes of eastern Africa. Some of the Nilotes are as 
tall as 210 centimetres. 

Pygmies are an unusually short people with reddish- 
brown skin. Most adult Pygmies are from 120to 142 
centimetres tall. About 150,000 Pygmies live in Africa, 
mainly in the tropical forests of the Congo (Zaire) River 
Basin in central Africa. 

Khoisan peoples include the San, or Bushmen, and 
the Khoikhoin, or Hottentots. Both groups have yellow- 
ish-brown skin and tightly coiled black hair. San and var 
ious Khoikhoin groups once lived throughout much of 
southern and eastern Africa. Today, only about 50,000 
San remain. They live in the Kalahari Desert of Botswani 
and Namibia (also called South West Africa). The only re 
maining Khoikhoin are the approximately 40,000 Nama 
people of Namibia. 

Arabs. Africa has about 80 million Arabs. Most of 
them live in Egypt, in northern Sudan, and along the 
Mediterranean coast. The first Arabs settled in northem 
Africa during the 600s. 

Berbers. There are about 20 million Berbers in Afric: 
They live mainly in Algeria and Morocco. The Berbers 
have lived in the northwestern part of Africa since pre 
historic times. 

Europeans. During the 1600's, Europeans began to 
settle in parts of Africa. Today, the continent has over 5 
million people of European ancestry. Most are of British 
Dutch, or French descent. The majority live along the 
Mediterranean coast, in the Republic of South Africa, 
and in Zimbabwe. ' 

Asians. About a million people of Asian ancestry live 
in southern and eastern Africa. Most of them are de- 
scendants of people who came to Africa from India dur. 
ing the 1800s. About 2} million people of Asian ances, 
try also live in Madagascar, an island country southeast 
of the African mainland. Their ancestors began to mr 
grate to Madagascar from Indonesia about 2,000 years 
ago. 

Languages. Most African ethnic groups have their а 
own language or dialect. In some cases, members ot 
ferent groups speak the same language. But in most!" 
stances, language helps identify Africans as members 0 
à particular ethnic group. More than 800 languages M 
spoken in Africa. As a result, communication among 
ricans is difficult at times, But certain languages; SUC к 
Arabic, Swahili, and Hausa, are widely spoken. Ina 3 
tion, millions of Africans speak more than one languag d 
Which they use when travelling or conducting busines 
and government affairs. The languages spoken in Afric 
can be classified into three broad groups: (1) black АТ 
can languages, (2) Afro-Asian languages, and (3) Indo- 
European languages, ar 

Black African languages are spoken by about 290 
million people, mainly those who live south of the se 4 

ara and west of southern Sudan. The languages сап 


grouped into three major families: (1) Niger- 
Kordofanian, (2) Nilo-Saharan, and (3) Khoisan. 

The Niger-Kordofanian family is by far the largest of 
the black African language families. It includes about 
300 Bantu languages spoken in central, eastern, and 
southern Africa. The term Bantu refers to both the vari- 
ous languages and the groups of people who speak 
them, Swahili is the most widely spoken Bantu language. 
Among other important Bantu languages are Ganda, 
Kikuyu, Kongo, Rundi, Sotho, and Zulu. The Niger- 
Kordofanian family also includes many non-Bantu lan- 
guages spoken mainly in western Africa. These lan- 
guages include Akan; Igbo, or Ibo; and Yoruba. 

Nilo-Saharan languages are used by about 35 million 
people who live in parts of Chad, Kenya, Mali, Niger, 
Sudan, Tanzania, and Uganda. Major languages in this 
family include Dinka, Kanuri, Masai (also spelled Maa- 
sai), and Nuer. 

About 100,000 people, including the San and 
Khoikhoin of southwestern Africa, speak Khoisan lan- 
andi Two small groups in Tanzania also speak these 
p Khoisan languages are sometimes called 
click languages because many words are expressed 
with unusual click sounds. The languages are unrelated 
to any other African language. 

Eten languages are spoken throughout the 

- iin f of Africa. The Afro-Asian language family 

са 5 Arabic and Berber, the two major languages of 

cogn Africa. About 100 million Africans speak 

dun E oy 20 million speak Berber. Other Afro- 

Et guages include Amharic, Galla, Hausa, and So- 
Indo-European languages. Two Indo-European 


| IM 
E Niger-Kordofanian 
| 


E v. d 

Indo-European Йй 

M Afrikaans Ф 
'alayo-Polynesian English г 

к —— 


| ч 
һе major la; 
this nguages spoken in Africa are shown by labels on 


Map. The 
to which the Free miy indicate the language families 


A Nigerian ethnic group conducts a religious ceremony, 
above. Each ethnic group in Africa has its own traditional reli- 


gious beliefs and practices. 


languages— Afrikaans and English—are widely spoken in 
southern Africa. About 3 million people speak Afrikaans, 
a language developed by early Dutch settlers, and 
nearly 3 million speak English. 

A large number of educated Africans speak English, 
French, or Portuguese in addition to their local lan- 
guage. The use of these European languages remains as 
a reflection of colonial rule in many African nations. Eng- 
lish, French, or Portuguese serves as the official lan- 
guage in many countries and helps unify the people. Eu- 
ropean languages are also important for communication 
in international business and government affairs. 

Other languages. The people of Madagascar speak 
Malagasy, a language of the Malayo-Polynesian family. 
The people of Asian descent who live in southern and 
eastern Africa speak various Indian languages. Most of 
them also know English. 

Religions. Nearly 200 million Africans practise local 
traditional religions. There are hundreds of local reli- 
gions in Africa because each ethnic group has its own 
set of beliefs and practices. In general, however, local 
religions have many features in common. They explain 
how the universe was created and teach what is right 
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and wrong. They define relationships between human 
beings and nature and between the young and the old. 
They give the reasons for human suffering and instruct 
people in how to live a good life and in how to avoid or 
lessen misfortune. 

All African religions recognize the existence of a su- 
preme god. However, most of the African religions em- 
phasize that people should seek help by appealing to 
lesser gods orto the spirits of dead ancestors. People 
pray or offer sacrifices to the gods or the spirits to gain 
such things as good health or fertile land. Many reli- 
gions conduct ceremonies to celebrate a person's pas- 
sage from childhood to adulthood. 

The more complex African religions include those of 
certain peoples of western Africa, such as the Dogon of 
Mali, the Yoruba of Nigeria, and the Ashanti of Ghana. 
The religions of these peoples include elaborate sets of 
beliefs about a supreme being and many lesser gods. 
Women as well as men hold important religious posi- 
tions in western Africa. For additional information on 
traditional African religions, see Mythology (African my- 
thology). 

Nearly 150 million Africans are Muslims. Their reli- 
gion, Islam, is the state religion in the countries of 
northern Africa. Islam is also a strong force in many 
neighbouring nations. In addition, large Muslim minori- 
ties have great influence in such countries as Ethiopia, 
Nigeria, and Tanzania. 

About 130 million Africans are Christians. Most of 
them belong to the Roman Catholic Church or to vari- 
ous Protestant churches. The Ethiopian Orthodox 
Church is the largest church of Ethiopia. In Egypt, a few 
million people belong to the Coptic Orthodox Church. A 
number of Africans belong to independent African 
churches that combine Christian beliefs with traditional 
African practices. 


Islam is one of the leadingre 
ligions in Africa. Most people 
in the north practise Islam. 
But the religion is also prac 
tised by many other Africans 
such as these Nigerians pray 
ing to Allah, /eft. 


Э hin 
The Coptic Orthodox Church is a major Christian с iet reads 


Egypt. In the picture above, an Ethiopian Orthodox priest 


from the Bible. 


Ways of life in northern Africa 
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Nomadic herding and village farming are traditional ways of life in northern Africa. In the Sa- 


hara, eft, nomads called Bedouins travel between regular grazin 


g areas with their camels, goats, 


and sheep. In the Nile Valley, right, farmers work irrigated fields using age-old methods. 


The six countries of northern Africa— Mauritania, Mo- 
Feste Algeria, Tunisia, Libya, and Egypt—have many 
Pues in ио» A large majority of the people speak 
isla idw anguage— Arabic; practise the same religion— 

| шы share the same history—that of the Arab peo- 
Ple. Many of the racial and cultural features of the re- 
HE gei into parts of neighbouring countries to the 
Bou) ut in general, the six northern nations form a 
inct region that differs from the rest of Africa south 
of the Sahara, 
m Africa lies along the Mediterranean Sea, 
arid the CEN MH has been in close contact with Europe 
iris iddle East throughout most of its history. 
and Tuas controlled Algeria, Mauritania, Morocco, 
ried isia; Italy controlled Libya; and Great Britain 
9ypt. However, the Middle East has shaped much 


A rural 
thick ad Village in Morocco has houses with flat roofs and 


lobe wall 


Walls to help ke 5. Many houses in northern Africa have thick 


€p out the region's intense heat. 


of northern Africa's history, and the region is an impor- 
tant part of the present-day Arab world. 

In addition to the Arab Muslim majority, northern Af- 
rica has minority groups that differ in language, race, or 
religion. For example, the Berbers of Algeria and Mo- 
rocco share the Arab religion, but many maintain their 
own culture and speak various Berber dialects. Black Af- 
ricans form an important racial minority. Many of them 
speak Arabic as their native language and practise Islam. 
An important religious minority group is the Copts. They 
are Christians but speak Arabic and follow many Arab 
ways of life. 

The following discussion deals chiefly with the ways 
of life among the Arab Muslim majority in northern Af- 
rica. For more information, see the separate articles on 
the countries that make up the region. 

Rural life. About half the people of northern Africa 
live in rural areas. Most of them raise livestock or grow 
crops on small rented or family-owned farms. They do 
much of the work by hand. In some areas, farmers work 
on government-owned land and use machinery and 
modern techniques. Thousands of rural people have no 
land to work. 

In many rural parts of northern Africa, the people live 
in flat-roofed houses with thick adobe walls that help 
keep out the region's intense heat. In highland areas, 
some houses are made of stucco or stone. Most rural 
homes are simply furnished and lack such modern con- 
veniences as telephones and running water. 

Small groups of nomads called Bedouins tend cam- 
els, goats, and sheep in the Sahara. Most of northern Af- 
rica was once populated chiefly by Bedouins, and Arab 
folklore is full of stories of their adventures. Today, less 
than 10 per cent of the region's people are Bedouins. 
The Bedouins travel between regular summer and win- 
ter grazing areas and live in tents woven of animal hair. 

The way of life in rural areas of northern Africa fol- 
lows traditional patterns. Husbands are the providers, 
and wives raise the children and take care of the house- 
hold. Children work on the farm or in the home. When 
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A city square in Algiers, Algeria, is lined with small shops 
and residences. The large building in the background with the 
twin towers is a mosque (Islamic house of worship), 


parents grow old, the children are expected to look 
after them. The concerns and interests of most rural 
people are limited to their families and villages. For 
many of them, a weekly trip to the village market place 
is their only experience outside the home and farm. 
City life. Cairo, the capital of Egypt, is the largest city 
in all Africa. It has more than 6 million people. Other cit- 


An Islamic wedding procession in E 
hidden from view in a tentlike coverin 
chiefly a rural tradition of the Islamic 


wedding ceremony. 


gypt leads the bride to the home of the 
9, is riding the camel. Elaborate processio 


ies of northern Africa with more than a million people 
are Alexandria, Egypt; Algiers, Algeria; Giza, Egypt; and 
Casablanca, Morocco. 

The architecture of most cities in the north reflects 
European and Islamic styles. Many mosques (Islamic 
houses of worship) and open-air bazaars (markets) are 
typical features of the large cities. In older neighbour- 
hoods, houses and shops are crowded along narrow, 
winding streets. Broad boulevards, parks, and modem 
apartment and office buildings occupy newer sections. 

In many ways, city dwellers in northern Africa havea 
higher standard of living than rural people. Such con- 
veniences as cars, electricity, running water, and tele- 
phones аге more widespread in the cities. The cities | 
offer better medical facilities and schools, and most 0) 
workers earn more than rural people 

The attractions of city life have led more and more 
rural people to move to the cities. Many move in with 
relatives or live in slum housing. Numerous cities are 
overcrowded and often suffer breakdowns in the elec 
trical, telephone, and water supply systems. — 

Marriage and the family. At one time, Islamic tradi- 
tions governed marriage practices throughout northert 
Africa. These traditions included po/ygyny—the right of 
aman to have more than one wife. They also required 
bride's family to give a dowry of household goods or 
money to the bridegroom. In addition, parents usually 
selected a husband or wife for each of their children. 
Today, polygyny remains legal in every northem count) 
except Tunisia, but few men practise it. Dowries and i 
marriages arranged by parents are less common than 
the past, especially among city dwellers. 


groom. The bride. 
ons like this one are 


A 
Seated shepherd family in Morocco ends a meal with mint 
ae puer made of honey, fruit, and nuts. Mint tea is 

after meals and offered as refreshment to visitors. 


Bes on of rural northern Africa, the typical house- 
iude sists not only of parents and children but also 
v ое aunts, uncles, and cousins. These ex- 
cial life E os security, financial help, and so- 
only jr e cities, the nuclear family, which consists 
The Aci and their children, is more common. 
ceils ra itional role of women in northern Africa has 
Women "i at home to care for their families. Most 
à growin e region still follow this tradition. However, 
and Са lumber have taken advantage of educational 
past and оу КИЕЗ that were not available in the 
Food W work outside the home. 
made idum clothing. Flat breads and other products 
Couscous die are the basic foods in northern Africa. 
consists of $ common dish in much of the region. It 
Soup is pou е grains of wheat that are steamed. 
Pieces of fais over the wheat, and vegetables and 
Vegetables a are added. The people also eat fruits and 
diet of most eat costs too much to be part of the daily 
Chicken е But occasionally, they enjoy 
E а ‚ ог lamb. 
city een gre people in northern Africa and many 
long, loose aia, in traditional clothing. The men wear 
Wear a turban ed ОГ shirtlike garments. Many men also 
е dresses, so r skullcap. The women wear long, sim- 
neath, Many metimes with baggy trousers under- 
lic. Some pem wear a dark cloak or shawl in pub- 
face with av Г the Islamic tradition of covering the 
eil. Others consider the veil out of place in 
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modern times and do not wear it. Many men and 
women in the cities dress in Western-style clothing. 

Education. Traditionally, only religious scholars re- 
ceived more than an elementary school education in 
northern Africa. During the colonial period, European 
settlers established schools, but they chiefly served chil- 
dren of the well-to-do. Partly for these reasons, only 
about a third of the people can read and write. The /iter- 
acy rate (the percentage of people who can read and 
write) is much lower in rural areas than in the cities. 

The national governments in northern Africa are try- 
ing to improve education by building more schools and 
offering schooling to a greater number of people, espe- 
cially in rural areas. However, several major problems 
obstruct progress. The population is growing faster than 
new schools can be built, and the costs of education are 
constantly increasing. Many areas have a shortage of 
qualified teachers. Numerous students must drop out of 
school to work and help support their families. In some 
places, families must pay for their children's education, 
which many families cannot afford to do. 

In general, the countries of northern Africa have had 
more success expanding education at the secondary 
and college level than at the primary level. More and 
more students who finish primary school are going on 
to secondary school and college. 


sion of rural education has been a chief goal of govern- 
ments in northern Africa. But a shortage of schools and teachers 
has hampered progress. The class above is in Libya. 


Cattle herding is a proud tradition south of the Sahara for such groups as the Dinka, Fulani, 
Masai, and Turkana. Cattle symbolize wealth for these people. Most groups use dairy products 
from the cattle but seldom eat meat. The people move with their herds to seasonal pastures. 


The great majority of people who live south of the Sa- 
hara are black Africans. Kingdoms, empires, and city- 
states ruled much of the region until the early 1900s, 
when European colonial powers gained control. France 
governed much of western Africa. Portugal controlled 
parts of southern Africa. Great Britain had colonies in 
the west, east, and south. Today, Africans rule almost all 
Africa south of the Sahara. However, most schools still 
conduct classes in English, French, or Portuguese, and 
many educated Africans speak a European language. But 
for the most part, European influences do not affect the 
everyday lives of most Africans who live south of the Sa- 
hara. 

In general, Africans follow their traditional ways and 
observe the customs of their ancestors. Most Africans 


An outdoor market near Abidjan, Ivory Coast, features pro- 
duce sold by wholesalers, cooperatives, and farm families. Mar- 
kets are also centres for hearing news and socializing. 


live in rural areas and make a living by farming the lant 
Among certain groups in parts of eastern Africa, b- 
herding is an old and proud tradition. For these peop 
cattle are a measure of a person's wealth and social P 
sition as well as a major source of food and other neces 
sities. ү 
Mineral wealth has brought greater economic d 
opment to parts of southern Africa than to any other 
section of the continent. But much of the wealth from f 
mineral production is held by whites, who form a pow 
erful minority in the south. : ni 
This section mainly describes the ways of life “т х 
black Africans south of the Sahara. For additional infó 
mation, see the separate country articles. tho! 
Rural life. About 75 per cent of all Africans soul M 
the Sahara live in rural areas, chiefly in villages. М0 " 
lages have only 40 to 50 people. But some have Me 
lation of hundreds or even thousands. Whatever b 0 
each village is a closely knit community of people 
belong to the same ethnic group. In most village t 
everyone is related through either birth or mamie 
Among some ethnic groups, kings and chiefs i oli 
mand great respect, though they may have limite p" 
cal power. In most cases, the position of king 07 p 
inherited and serves as a means to link villages 9 mo 
same ethnic group. Among ethnic groups that E 
loosely organized, village elders may handle mā 
local concern. ur 
Most villages are simply a cluster of houses, a 
rounded by farmland. Larger settlements may nies? 
schoolhouse, a few shops, and perhaps such faci iiy 
a medical dispensary or a courthouse, where ©; 
putes can be settled and taxes collected. Most e ce" 
also have a central square. The people gather in onies 
tral square for visiting, entertainment, and cerem? 4 


evel 


Р ent 
_ Rural housing varies from village to village, ins 
ing on climate, life style, and tradition. Many ofs of 


live in houses built of sun-dried mud with ro 


Modern farm machinery is used on large estates south of the 
« that produce export crops. But most African farmers 
their own small plots and use simple hand tools. 


straw, grass, or leaves, Almost all villages have several 
houses of concrete blocks with sheet-metal roofs. In 
Parts of western Africa, some houses are covered with 
hes. decorated with sculptured designs. The houses 
frican Muslims may be built around a large court- 
yard so that the women can go about their tasks without 
Pied seen by people outside the family. This custom 
Pie the traditions of Islam. 
en чавд villages, the way of life has changed little 
b«c re ora Most of the people farm the land and 
аа v ivestock. Modern methods of agriculture 
iris a parts of South Aírica, Kenya, and Zimbabwe 
iy of fa me countries of western Africa. But the major- 
E: =" south of the Sahara use simple hand tools 
ncestors did. 
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The soil is thin and poor in much of Africa. The peo- 
ple have thus traditionally practised shifting cultivation. 
A farm community clears the land of trees and bushes 
and plants crops for several years, until the land wears 
out. The community then moves to a new location. The 
abandoned land eventually returns to grass or forest 
and can be farmed again. Shifting cultivation is still com- 
mon in certain areas. But in some heavily populated re- 
gions, resettlement is not possible. As a result, the farm- 
ers continue to work land that becomes poorer and 
poorer. 

Most farm families grow food crops for their own 
use. In the grasslands of eastern and southern Africa, 
food crops include peanuts and such grains as maize, 
millet, and sorghum. In wetter areas, food crops include 
bananas and bananalike p/antains, rice, and such roots 
as yams and cassava. 

Farmers also grow various cash crops, including cof- 
fee; cacao, or cocoa beans; cotton; coconuts; and fruits. 
The farmers sell their cash crops for money to buy such 
items as bicycles, canned goods, clothing, paraffin, 
lamps, and matches. The farmers may also use the 
money from their cash crops to pay taxes as well as 
medical and school fees. 

In addition to growing crops, almost all farmers raise 
chickens, and many keep goats and sheep. Farmers may 
also sell some of their livestock or food crops to obtain 
needed money. 

The typical farm family has several widely scattered 
plots outside the village. Each plot is planted with a dif- 
ferent crop. Families may also rent their land or farm on 
land that is owned by village elders and chiefs. Some 
farmers also work part-time on large estates or planta- 
tions that produce cash crops. Both men and women 
work long hours at farming to make a living. 

Rural women also spend much time doing such 
chores as collecting firewood, grinding grain, and ob- 
taining water. In many villages, however, the introduc- 
tion of such simple machines as water pumps and small 


A modern store in Dakar, 
Senegal, contrasts sharply 
with the traditional open-air 
markets of Africa. Traditional 
ways of life are changing as 
more and more rural Africans 
move to urban areas. 
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Soccer games 


draw large crowds in African cities. Soccer, or 
association football, is popular throughout the continent. The 
game above is being played in Accra, Ghana. 


hand- or machine-driven flour mills has given women 
more time to do other things. In most villages, everyone 
takes part in such major tasks as clearing new land and 
building new houses. The people eat, drink, and sing 
while they work together. 

Some African farmers—for example, those who live 
along the Nile River—irrigate their crops. But most farm- 
ers depend on seasonal rains. Work and other activities 
therefore follow a seasonal schedule. During the rainy 
season, farm families work long, hard days planting and 
tending their crops. Food may be in short supply at that 
time of year. During the dry season, after the crops have 
been harvested, food is more plentiful. The people also 
have more leisure time. They spend the extra hours re- 
pairing tools and houses, socializing with friends and 
relatives, and trading their crops for other goods. In 
western Africa, women have traditionally controlled 
trade activities. Some women have become wealthy as a 
result of their trading skill. In other areas of Africa, trade 
matters are handled either by men or women. 

Community ceremonies, which are often held in the 
village square, are an important part of rural African life. 
They mark such occasions as the first rains of the grow- 
ing season, the planting of crops, and harvesttime. 
Some groups have annual ceremonies in which secret 
societies of elders dance to rid the community of evil 
forces and witches. Entire communities, as well as peo- 
ple from neighbouring villages, may gather for ceremo- 
nies related to births, marriages, funerals, the curing of 
the sick, and the passage of children into adulthood. 
These community gatherings strengthen family ties and 
religious beliefs. 

In many parts of rural Africa, young men leave their 
villages and work at least a few years as migrant labour- 
ers. They travel to cities and towns in hope of earning 
enough money to get married, to set up a small busi- 
ness, or to go to school. In parts of central and southern 
Africa, many men get temporary jobs as miners. The 
women left behind in the villages must do much of the 
farm work themselves. 


Nomadic herding is a way of life for people in parts of 


Africa, particularly in dry areas near the Sahara and in 
the highland regions of eastern Africa. Such nomadic 
peoples as the Dinka, the Fulani, the Masai, and the Tur 
kana follow well-established routes to find grazing land 
for their herds of cattle, sheep, goats, or in some cases 
camels. 

The nomadic herders depend mainly on their live- 
stock for food. The men and boys tend the herds, and 
the women care for the household. Some nomadic 
groups, such as the Masai of eastern Africa, build huge 
corrals for their livestock. Within the corrals, the people 
construct igloo-shaped houses of brush, mud, and drie 
manure. Other nomads live in tents made of animal 
skins or hair. 

City life. City dwellers make up only about 30 per 
cent of Africa's total population south of the Sahara. Bi 
the percentage is much higher in some countries, such 
as Djibouti, Equatorial Guinea, Mauritius, and South A 
rica. Throughout Africa, more and more rural people 
are moving to the cities to seek work. Cities south of the 
Sahara with populations of more than a million include 
Addis Ababa, Ethiopia; Abidjan, Ivory Coast; Cape Tow: 
South Africa; Johannesburg, South Africa; Kinshasa, 
Zaire; and Lagos, Nigeria. 

Some towns and cities south of the Sahara have ek 
isted for centuries. The Ethiopian town of Aksum may 
have been founded more than 2,000 years ago. When 
the first Europeans reached western Africa during the 
14005, such cities as Timbuktu in Mali and Ibadan and 
Kano in Nigeria were thriving economic and cultural 
centres. Europeans established many other cities in At 
rica, starting in 1652 with the Dutch settlement at Cape 
Town in what is now the Republic of South Africa. 

In most cities south of the Sahara, the architecture іё 
flects both traditional and modern styles. The e 
sections of the cities have parks, hotels, tall office ап 
apartment buildings, and large stores. Many older 


ion, and’ 
Rural housing varies according to climate, b ро! 
able materials, Houses of the Ndebele of South А!" 
are made of dried mud and colourfully painted- 


neighbourhoods have houses and shops crowded along 
narrow streets. Open-air markets, where people buy 
food, clothing, and a variety of other goods, are com- 
mon in many cities. 

Like city people in northern Africa, most city dwellers 
south of the Sahara have a higher standard of living than 
rural people. The cities provide better schools and bet- 
ter medical facilities than the countryside. For people 
with the necessary skills, the cities may offer well-paying 
job opportunities in government, business, industry, 
and other fields. 

City life styles vary widely. Some people are wealthy 
and live in luxury apartments or large, modern houses. 
Most of the people, however, live in unplanned neigh- 
bourhoods of small, one-storey houses. Many houses 
are built of wood or concrete blocks and have corru- 
gated iron roofs. 

like cities in the north, most African cities south of 
the Sahara face serious problems. The sharp increase in 
city populations has made it difficult for governments to 
provide enough housing and efficient public transporta- 
tion. The water supply, sewerage, and electrical systems 
are overloaded. Many cities also have a large number of 
unemployed workers. 

Marriage and the family. Strong feelings of loyalty 
and cooperation bind African families closely together. 
Such feelings are shared among all family members, not 
only parents and children but also grandparents, aunts, 
hes and cousins. The family helps its members with 
рес d concerns, employment, legal matters, and vari- 
hec сун affairs. The family also cares for members 
k sick or elderly. Most Africans still seek the ad- 
vice and approval of their relatives before making any 
mportant decision. 

Жее to traditional African beliefs, marriage is 

оме! n Уа agreement between a man and a woman 

rela ogether. Marriage is also a way to acquire more 
es, both by gaining in-laws and by having chil- 


Women 
ks farm 
ther me, 
n or 
Women. Food preparation is the work of women. 


in 3 
EM nd grain into flour, above. Both sexes share 
frica, but certain chores are assigned to ei- 
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Community feasts like this one in Ghana celebrate such events 
as marriages and births. The gatherings help strengthen the 
common beliefs and kinship ties that unite African communities. 


dren. In general, the families of the bride and groom 
must consent to a marriage before it may take place. 
Among most African peoples, a man or his father or un- 
cles must give a bridewealth in money, livestock, or 
other valuables to a woman's family before the man may 
marry her. Africans do not consider this traditional 
bridewealth as a payment for the bride but as a way to 
show her importance and the value they place upon the 
new ties with her relatives. 

Most African ethnic groups permit polygyny. Many 
men follow this custom and so have more than one wife. 
The husband is expected to divide his attention and pos- 
sessions equally among his various families. Each wife 
expects to have her own house, livestock, and other 
goods. Some Africans and foreign missionaries have 
tried to end the bridewealth and polygyny. But the tradi- 
tions remain important among most ethnic groups 
south of the Sahara. 

Africans trace their family ties in several ways. A few 
groups trace their ancestry through both the mother 
and the father. But most ethnic groups are organized as 
patrilineages—that is, relatives are linked by their de- 
scent through the male members of the family. Property 
is inherited only through the male side of the family, and 


Western-style clothing is worn by many Africans in urban 
areas. The scene above is in Dar es Salaam, Tanzania. Some city 
people and most villagers, however, wear traditional clothing. 


fathers have legal control over their children. Matriline- 
ages are common among some groups, particularly in 
central Africa, Zaire, and the forests of western Africa. In 
these groups, family members are linked through the 
women. Property is inherited through the female side of 
the family, and the brothers of a mother have legal con- 
trol over her children. 

Each kinship system has its own names for relatives. 
These names classify family members into groups that 
differ from those commonly used in Western countries. 
In English-speaking countries, for example, a brother of 
a person's father and a brother of a person's mother are 
both called uncle. But many Africans use a different 
name for a brother of one's father and a brother of one's 
mother. Similarly, most Africans do not group all their 
cousins together under one term but refer to them by 
different terms according to the specific family ties in- 
volved. 

Among some African peoples, families form larger 
groups called c/ans. All the members of a clan consider 


themselves to be descended from the same ancestor 
Many clans observe certain rules. For example, mem 
bers of the same clan may not be allowed to marry. Like 
the family, the clan offers security for its members 

For some Africans, the strength of family ties has de 
creased as more and more rural people have moved to 
the cities. But even in the cities, relatives may live in the 
same neighbourhood, and most city dwellers keep in 
close touch with relatives in the country. 

Food and drink. South of the Sahara, most Africans 
in both the cities and the countryside eat one large mei 
daily, usually in the evening. They have only light snack 
at other times of the day. The main meal is a time forse 
cializing with relatives and neighbours. The men and 
boys generally eat separately from the women and gir 
In many households, the people gather around a large 
bowl of food set on the ground and scoop up the food 
with their fingers or with pieces of bread. 

The typical African meal consists of a starchy food, 
such as rice, flour cooked into a porridge, or yams. The 
food is served with a sauce containing vegetables or 
bits of meat. A common food in tropical areas is the 
large, bananalike plantain. Plantains may be fried or 
cooked into a porridge. They may also be dried and 
ground into flour. 

Most African families eat large amounts of meat onh 
on special occasions. At such times, the men and the 
elderly receive bigger portions of meat than the womel 
and children. The people eat chicken, goat, lamb, or 
beef, Fish are important in the diet of people who live 
along seacoasts, rivers, and lakes. Africans who keep 
cattle live largely on milk, cheese, and a thick ux 
product that resembles yogurt. Some of them also i 
blood from their cattle, mainly for ceremonial occ” 
They drink the blood raw or eat it boiled or mixed Wi 
the yogurt. 

Many Africans make beer from honey ог Т 
grains as maize and millet. They also make wine 
the sap of certain kinds of palm trees. m 

In some parts of Africa, the people suffer from di 
trition because of periodic food shortages orthe qe 
a balanced diet. Long droughts, particularly in reg 
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near ће Sahara, sometimes lead to terrible famines and 
thousands of people may die of starvation. 

Clothing. Clothing styles vary throughout Africa 
south of the Sahara according to climate and custom. 
City dwellers often wear Western-style clothes. But 
other city people and most villagers prefer to wear Afri- 
can clothing, which often features bright colours and 
bold patterns. 

In western Africa and regions near the Sahara, many 
men wear a long flowing robe or baggy trousers and a 
loose shirt or tunic. A small cap or turban is also cus- 
tomary. Many African women take a length of cloth and 
wrap it around themselves into a dress. They may also 
wrap a cloth around the head in the style of a turban or 
scar. Some Muslim women follow Islamic tradition and 
cover the face with a veil when they go out in public. 
Many rural men and women simply tie a piece of fabric 
around the waist or at the shoulder to form a cloak. 
Some African herders wear simple garments made of 
leather. Rural people generally go barefoot or wear san- 
Ча. Colourful necklaces, bracelets, anklets, and ear- 
rings are part of the everyday costume of some Africans. 
Among the Ashanti of Ghana and certain other ethnic 
groups, kings and their courts dress in gorgeous robes 
оп special occasions. 

See also Clothing (pictures: Traditional costumes). 

Education, Hundreds of years ago, Muslim scholars 
established near the edges of the Sahara some of the 
first schools in Africa. These schools taught Islam, the 
pad language, and science. But for most Africans, ed- 
Pes ar ^s not involve going to school. Parents taught 
ee ren what they needed to know to get along in 
dii and to make a living. Some young people, espe- 
in pis areas of western Africa, served as apprentices 
skills oL redd where they were trained in such 

S t с 
weaving, rking, woodcarving, pottery making, or 
he рдап missionaries taught some Africans south of 
But] desi to read and write as early as the 15005. 

abv vances in education did not begin until the 
ee eed the European colonial powers decided 
and Poe more Africans to fill jobs in government 
poser: Uit Britain, France, and other colonial 

Than ished schools in Africa. 

Penson, à e African governments south of the Sahara 
ucation E Шеше to build schools and to extend ed- 
I Eier ar ore people. A greater number of Africans 
second оо primary school апа going on to 

In Fed з; оо! and college. 
lems ал Ee pones in education, serious prob- 
Who live Sod Aj зани 25 per cent of all African adults 
ever, the litera ot the Sahara can read and write. How- 
Country. In tan, rate varies greatly from country to 
ple, the litera ak Tanzania, and Zimbabwe, for exam- 
in such um. rate is much higher than 25 per cent. But 
egal, the тзн às Burkina Faso, Mali, Niger, and Sen- 
places, Sera rate is about 10 per cent. In many 
Schools, е m i rural areas, there is a shortage of 
arge numb a ional materials, and qualified teachers. A 
er of children do not attend school at all, and 
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Traditional education in Africa provides children with the 
special skills they need to become productive members of their 
community. These boys are learning how to make a spearhead. 


Mission schools were founded in Africa by European mission- 
aries during the colonial period. Such schools remain important 
because of shortages of schools and qualified teachers. 


College education is available in most African countries. Be- 
fore the 1940s, most Africans had to go abroad to get a college 
education. These students attend Dakar University in Senegal. 
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Various arts have been highly developed in parts of 
Africa for thousands of years. The oldest known African 
artworks are prehistoric paintings that have been found 
in Namibia, in the Sahara, and in other areas, on rocks 
and on the walls of caves and rock shelters. The archi- 
tecture, painting, and sculpture of ancient Egypt are 
world famous. Today, many African peoples create fine 
examples of beadwork, basketry, pottery, leatherwork, 
metalwork, weaving, and textile dyeing. Art is part of 
everyday life in Africa. Excellent craftwork can be seen 
in tools and household items as well as in decorative or- 
naments and ceremonial objects. 

The art of northern Africa differs from that of the rest 
of the continent. In the north, artists create beautiful 
works in a distinct style called /s/amic art. Outstanding 
examples of this style are the many magnificent 
mosques located throughout northern Africa. The artists 
of northern Africa are also known for their superb tex- 
tiles, metalwork, glassware, and other craftwork. 

Sculpture. African sculpture includes figures, masks, 
decorated boxes, and various other objects for reli- 
gious, ceremonial, and everyday use. Many early African 
sculptures were made of wood, Because wood is per- 
ishable, few of these works remain. Some excellent ex- 
amples of early African sculpture are made of bronze, 
ivory, and a kind of earthenware called terra cotta. The 
oldest known African sculptures are terra-cotta figures 
created about 500 B.C. by the Nok culture of southern 
Nigeria. Superb bronze and terra-cotta heads were 
made in what is now Ife, Nigeria, in the 1200s. Artists in 
the former Kingdom of Benin, in western Africa, made 
high-quality ivory ornaments as well as bronze figures, 
heads, and plaques from the 14005 to about the 1700s. 

Few people outside Africa knew about African sculp- 
ture until the 19005. But it became a major influence on 
Western art. The imaginative designs and simple, dra- 
matic forms of African sculpture influenced such fa- 
mous artists as Georges Braque of France, Henry Moore 
of Great Britain, and Pablo Picasso of Spain. 

Today, African sculptors work in wood or various 
metals and follow the traditional styles of their ethnic 
group. Ethnic groups known for their sculpture include 
the Yoruba of Nigeria; the Dogon and Bambara of Mali; 
the Senufo, Baule, and Dan of Ivory Coast; the Fang of 


A wooden stool supported 
by an ancestor figure symbol- 
izes Songe royal authority. 


An ivory bracelet from the 
former Kingdom of Benin is 
from the 1600's or 1700s. 


- Detail of statue (A.D. 1100-1400; Nigerian Моа ар 
A bronze sculpture from Nigeria is an image of a priest hig 
of a civilization once centred on Ife. The people used sculpt 
of former kings in ceremonies honouring the dead. 


aire's Songe D. 
A ceremonial mask reflects the artistry of easy Бо ше 
ple. Dancers wear such masks at coronations anc T y 
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A wooden spoon like this 
one is used by the Dan of Li- 
beria to portion rice at feasts. 


Gabon; and the Kongo, Kuba, Luba, and Lega of Zaire. 
for additional information, see Sculpture (Africani. 

Music. African music has a wide range of styles. In 
northern Africa, music follows Arab traditions. Arab reli- 
gious chants and the use of various northern instru- 
ments have also spread southward and influenced the 
music of peoples in parts of Chad, Ghana, Mali, Niger, 
Nigeria, Senegal, and Sudan. Ethiopian music devel- 
oped from ancient Coptic music. Traditional black Afri- 
can music includes choral singing, music performed for 
entertainment at royal courts, and songs and dances for 
religious ceremonies and celebrations. Black African 
musicians use a variety of drums as well as such instru- 
ments as harps, horns, flutes, pipes, lyres, zithers, and 
хуіорһопезѕ. 

The complicated rhythms, responsive choral singing, 
and flattened, or b/ue, notes found in black American 
work songs and church music reflect African traditions. 
African music has also influenced Western popular 
music and jazz, West Indian calypso, and Latin-American 
dance music. See Music (African music). 
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5que above was built їп А! Qayrawan, Tunisia, in 1860. At a Dogon village in Mali, 
es and granaries with cone-shaped roofs are built of mud and stone. 
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Literature. Africa has a rich tradition of oral litera- 
ture, which has been passed from one generation to an- 
other. The literature includes histories of ethnic and kin- 
ship groups, legends of cultural heroes, stories of 
tricksters, animal fables, proverbs, riddles, and songs of 
praise for chiefs and kings. Oral literature has a role in 
religious ceremonies and serves to record the past, to 
teach morals and traditions to young people, and to glo- 
rify political leaders. It is often recited to music before 
family groups or larger audiences. Today, scholars are 
recording African oral literature to preserve it. 

In the past, only a few areas of Africa had a written lit- 
erature. Scholars in the north produced works in Arabic 
or in Swahili and Hausa using Arabic script. A small edu- 
cated minority in Ethiopia wrote in Coptic script. Since 
the 1900's, African writers have produced works in vari- 
ous African languages, including Hausa, Somali, Swahili, 
Yoruba, and Zulu. But most present-day written litera- 
ture is in English, French, or Portuguese, the languages 
of former colonial powers. African written literature 
today includes plays, novels, and poetry. 


Traditio, 

day life, ien dancing marks important events in every- 

above are 7. y irths, deaths, and harvesttime. The dancers 
ulu people of South Africa. 


Royal music of the Ashanti of Ghana, above, honours a new 
chief. Horns and trumpets are common musical instruments in 
Africa. They may be made of wood, ivory, or animal horns. 
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Land 


Africa covers about 30,251,000 square kilometres, 
about a fifth of the earth's total land area. The continent 
isan enormous plateau, most of which is covered by de- 
serts, forests, and grasslands. 

Land regions. Africa can be divided into two major 
land regions: (1) Low Africa and (2) High Africa. 

Low Africa consists of northern, western, and central 
Africa. Except for a few coastal plains and mountain 
ranges, most of the region lies from 150 to 610 metres 
above sea level. Low Africa can be subdivided into six 
smaller land regions. They are (1) the Coastal Lowlands, 
(2) the Northern Highlands, (3) the Saharan Plateau, (4) 
the Western Plateau, (5) the Nile Basin, and (6) the Congo 
(Zaire) Basin. 

The Coastal Lowlands form a narrow border along 
most of northern Africa and the bulge of western Africa. 
The area has fertile farmland, forests, sandy beaches, 
deserts, and swamps. 

The Northern Highlands are a mountainous region 
that stretches across parts of Algeria, Morocco, and Tu- 
nisia. The Atlas Mountains in this region have deposits 
of phosphate rock, iron ore, and manganese. 

The Saharan Plateau covers most of northern Africa. 
The Sahara, in turn, occupies most of the plateau. Is0- 
lated clusters of mountains rise up from the plateau in 
places. Valuable deposits of petroleum and other miner- 
als lie beneath the Sahara. The desert merges with a dry 
grassland called the Sahel at the southern boundary of 
the Saharan Plateau. 
^ е Western Plateau lies south of the Saharan Plateau. 
ricas of forests and grasslands. The Niger and 

" rivers flow through the region. 

Nile C m isa flat, dry region that borders the 
sina oe its tributaries in northeastern Africa. In 
Ф dent ertile farmland along the Nile, the region 
eserts in the north and a huge swamp called the 
Sudd in the south. 


The Congo (Zaire) Basin, in west-central Africa, in- 


Deserts 
the Sah Cover about two-fifths of Africa. The oasis above is in 
а 


ra, th l 
across north © world's largest desert. The Sahara stretches 


ern Africa from the Atlantic Ocean to the Red Sea. 
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cludes most of the land drained by the Congo (Zaire) 
River and its tributaries. Tropical rainforests cover much 
of the river's basin. 

High Africa consists of eastern and southern Africa. 
Most of the region is more than 910 metres above sea 
level. High Africa can be subdivided into five smaller 
land regions. They are (1) the Rift System, (2) the Eastern 
Highlands, (3) the Southern Plateau, (4) the Coastal Low- 
lands, and (5) Madagascar. 

The Rift System extends from Eritrea to Mozambique. 
The region consists of the Great Rift Valley, which is a 
series of parallel cracks in the earth that form deep, 
steep-sided valleys. Lakes and mountains add to the re- 
gion's beauty. The region also has some of Africa's best 
farmland because of its rich volcanic soil. 

The Eastern Highlands are grassy plains that provide 
grazing land for livestock and many kinds of wild ani- 
mals. The Rift System cuts through the Eastern High- 
lands. 

The Southern Plateau covers most of southern Africa. 
Much of it is flat or rolling grassland used for crops and 
pasture. The region also has deserts, swamps, and for- 
ests. Rugged mountains and cliffs rim the plateau in the 
south and west. Deposits of diamonds and gold lie in 
the Southern Plateau. 

The Coastal Lowlands border the high plateaus of 
eastern and southern Africa. The lowlands include pro- 
ductive farmland, sandy beaches, and humid swamp- 
lands. 

Madagascar, the world's fourth largest island, lies 
about 390 kilometres southeast of the mainland in the 
Indian Ocean. Although the island is part of High Africa, 
it can be divided into two chief land regions. The 
Coastal Lowlands form a narrow band along the east 
coast and broaden to a wide fertile plain on the west. 
The Central Highlands, which run almost the full length 
of the island, have some peaks over 2,700 metres above 


sea level. 


The Congo (Zaire) River is Africa's second longest river. Only 
the Nile River is longer. The Congo rises in southeastern Zaire 
and flows 4,371 kilometres to the Atlantic Ocean. 
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Africa's spectacular sights include Victoria Falls, /eft, and Kilimanjaro, right, a towering extinct 
volcano. Victoria Falls is on the Zambezi River, between Zambia and Zimbabwe. Kilimanjaro rises 


5,895 metres in Tanzania. It is Africa's highest point. 


Deserts, grasslands, and forests. Deserts cover 
about two-fifths of Africa. The Sahara, the world's largest 
desert, stretches across northern Africa from the Atlan- 
tic Ocean to the Red Sea. It covers about 9 million 
square kilometres. The Sahara is a region of bare rock, 
boulders, gravel, and sand dunes, broken only by a few ' 
oases and the fertile Nile Valley. The Namib Desert bor- 
ders the Atlantic coast of southwestern Africa. The Kala- 
hari Desert lies inland from the Namib. 

Grasslands, also called savannas, occupy more than 
two-fifths of Africa. They form a broad curve that ex- 
tends from the Atlantic coast just south of the Sahara, 
across eastern Africa, and back westward to the Atlantic 
south of the Congo (Zaire) Basin. Tall grasses, thorny 
bushes, and scattered trees grow in this area. Thicker 
woodlands cover areas with more rainfall. But closer to 
the deserts, there are fewer trees and shorter grasses. 

Forests cover less than a fifth of Africa. Many people 
outside the continent think that much of Africa is a jun- 
gle, which must be hacked through with an axe or knife. 
But true jungle is rare in Africa. Most of the forests are 
tropical rain forests. These forests, with their many kinds 
of broadleaf evergreen trees, grow in the Congo Basin 
and in parts of western Africa and Madagascar. The 
floors of the forests tend to be fairly open and clear. 
Pockets of dense and tangled mangrove swamps fringe 
some coastal areas in the west and east and in Madagas- 
car. Other forests grow in the highlands of eastern Af- 
rica, in the mountains of the northwest, and in parts of 
the south. 

Rivers and waterfalls. The Nile River, the world's 
longest river, flows 6,671 kilometres northward from 
east-central Africa to the Mediterranean Sea. Most of 
Africa's other major rivers, including the Congo (Zaire) 
and the Niger, empty into the Atlantic. Rivers that flow 
into the Indian Ocean include the Limpopo and the 
Zambezi. 

Rapids and waterfalls make navigation difficult on 


many African rivers. But they provide the continent with 
about 15 per cent of the world's potential water power. 
Hydroelectric power projects have been built on anum 
ber of rivers. Some projects also provide irrigation 
water and flood control. Several waterfalls, including 
spectacular Victoria Falls on the Zambezi, are popular 
tourist attractions. 

Lakes. Most of Africa's large lakes lie in the east 
where chains of long, deep lakes have formed in the { 
bottoms of the rift valleys. One of these lakes, be 
yika, is the longest freshwater lake in the world. It is 
kilometres long and more than 1,430 metres deep. иа 
Other large rift lakes include Nyasa, Albert, and Tur 
Africa's largest lake, Victoria, lies in a shallow e. 
tween two chains of rift valleys. It covers 69,484 заа 
kilometres and is second іп size only to Lake Supe? 
among the world's freshwater lakes. (ric 

Mountains. Volcanic activity created most of ^ E 
highest mountains. The two tallest peaks -5,895 е 
Kilimanjaro and 5,199-metre Mount Kenya—are hor. 
volcanoes, Although they rise near the equator п ov 
ern Africa, both mountains have glaciers and are e. 
ered with snow much of the year. Volcanic ac E 
produced the Ethiopian Highlands; the isolated e hig* 
Massif in the Sahara; and Cameroon Mountain, t е0? 
est peak in western Africa. Volcanic rock covers ашо 
kensberg, a mountainous region where the plate high 
southeastern Africa drops sharply to the sea. o 
est peaks in the Drakensberg range lie along | 
ary between Lesotho and the South African prov 
Natal. í africat" 

Two major nonvolcanic mountain ranges 0*7. ay 


ins. The 
the Ruwenzori Range and the Atlas Mountains. Ws 


pean Alps. 


Climate 


Most of Africa has a warm or hot climate, but the hu- 
midity and amount of rainfall vary dramatically from area 
to area. The map below illustrates Africa's climate pat- 
terns. The maps on the next page indicate the average 
January and July temperatures and the average yearly 
precipitation (rain, melted snow, and other forms of 
moisture). 

Africa has the largest tropical area of any continent. 
The equator runs through the middle of Africa, and 
about 90 per cent of the continent lies within the tropics. 
In countries south of the equator, the seasons are oppo- 
site those of countries that lie north of the equator. But 
temperatures are high the year around almost every- 
where in Africa. 

The variations between summer and winter tempera- 
tures are slight. In fact, the difference between daytime 
and nighttime temperatures in most parts of the conti- 
nent is greater than the difference in the average tem- 
peratures between the coldest and warmest months. 
for this reason, some people say that nighttime is the 

winter" of the tropics. 
1 Africa's highest temperatures occur in the Sahara and 
in parts of Somalia. The highest temperature ever re- 
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corded in the world was 58° C in the shade at Al Azizi- 
yah, Libya, on Sept. 13, 1922. At I-n-Salah, Algeria, and 
along the north coast of Somalia, July temperatures 
soar to 46° C or higher almost every day. Nighttime 
temperatures, however, may drop sharply. The Sahara 
also has the greatest seasonal range of temperatures 
in Africa. 

Winter temperatures in the Sahara average from 10* 
to 16° C. Near the equator, temperatures may average 
24° C or more all year round. But temperatures of more 
than 38° C are rare. 

The coolest regions in Africa are the northwest, the 
highland areas of the east, and parts of the south. In Jo- 
hannesburg, South Africa, for example, the average tem- 
perature in January, the warmest month, is 20* C. Frost 
and snowfall are common in the mountains of Africa. 

Rainfall is distributed very unevenly in Africa. Most 
areas receive either too much rain or too little. In parts 
of the west coast, for example, annual rainfall averages 
more than 250 centimetres. In Monrovia, Liberia, an av- 
erage of more than 100 centimetres of rain falls during 
the month of June alone. In contrast, more than half of 
Africa receives less than 50 centimetres of rainfall 
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yearly. The Sahara and the Namib Desert receive an av- 
erage of less than 25 centimetres a year. In parts of the 
deserts, rain may not fall for six or seven years in a row. 
Then when it does rain, many children are startled be- 
cause they have never seen rain before. 

Rain falls all year round in the forests of the Congo 
Basin and the coastal regions of western Africa. But al- 
most all the rest of Africa has one or two seasons of 
heavy rainfall separated by dry periods. In some regions 
of Africa, the amount of rainfall varies sharply from year 
to year rather than from season to season. 

Since the late 19605, droughts have caused much suf- 
fering in Africa. Millions of Africans have died of starva- 
tion and related causes. The hardest-hit areas include 
Ethiopia and the Sahel region on the southern edge of 
the Sahara. 

Africa's climate has made agricultural improvement 
difficult. In areas with limited and unreliable rainfall, 
farmers may be uncertain of what crops to plant. Some 
farmers grow a number of crops with different moisture 
needs in the hope of having at least one successful har- 
vest. Other farmers may grow only one or two kinds of 
crops and risk starvation if not enough rain falls. In areas 
with too much rainfall, heavy downpours wash away 
nourishing substances in the soil. The hot, humid cli- 
mate in much of Africa encourages the spread of insects 
that destroy livestock and cause various diseases in peo- 
ple. 
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тее life consists of thousands of species of mammals, birds, insects, and other ani- 
pictures above show three kinds of Africa's most famous mammals. 


Baobab tree 


Eus Een. Africa's wild animals are world fa- 
i reptile ntinent has thousands of species of mam- 
vast ea, amphibians, fishes, birds, and insects. In 
giraffes, and E huge herds of antelope, buffaloes, 
preyed on b 8 M roam the grasslands. They are 
leopards E animals as cheetahs, hyenas, jackals, 
Dhants live E Ens A few remaining large herds of ele- 
common in т, € east and the southeast. Baboons are 
Potamuses ner parts of Africa. Crocodiles and hippo- 
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hara, Le, east parts of Africa and in the western Sa- 
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day, co P many more wild animals than it has 
Paintings on A е much more widespread. Ancient 
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important ius МК of Africa's animals. But the most 
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Mals as the hi € room for farms and cities. Such ani- 
Phant wit m rhinoceros, the gorilla, and the ele- 
d from Y die out completely unless they are 
an interference. 


Welwitschia 


African plant i ; 
baobab tree in life varies according to climate. For example, bamboo grows in tropical forests, the 
savannas, and the Welwitschia in southwestern desert areas. 


African countries have taken steps to save their rich 
wildlife heritage. The killing of certain animals is prohib- 
ited in many areas. A number of African countries have 
established game reserves and national parks. Hunting 
is forbidden in these areas in an effort to protect the ani- 
mals. Some hunters go on carefully regulated safaris 
(hunting expeditions). Many people today go on photo- 
graphic safaris to take pictures of the animals in their 
natural environments. However, poaching (illegal hunt- 
ing) continues to be a problem. 

Many rural Africans have opposed wildlife conserva- 
tion efforts. In some areas, for example, wild animals 
compete with farmers and herders for scarce land. Wild 
animals can destroy an entire crop or threaten the lives 
of villagers and their farm animals. Wild animal meat is 
important in the diet of some Africans, and people ac- 
cused of illegal hunting may actually be struggling to 
feed their families. 

Native plants. Africa's plant life varies according to 
climate and altitude. The spectacular rain forests of 
western and central Africa have hundreds of kinds of 
trees. They include oil palms; fruit trees; ebony, mahog- 
any, and other hardwood trees; and softwood okoumé 
trees, which are used to make furniture, plywood, and 
veneers. Mangrove trees stand on stiltlike roots in 
swampy areas along tropical coasts. Olive and oak trees 
and such evergreen bushes as myrtle grow in the north- 
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western parts of Africa and at the southern tip of the 
continent. 

Plants that withstand drought and fire cover the grass- 
lands. In addition to various grasses, grassland plants in- 
clude thick-trunked baobab trees, acacia trees, and 
thorny euphorbia bushes. Steppes, the very dry grass- 
lands near the deserts, have shorter grasses and fewer 
varieties of other plants. In the desert oases and wadis 
(dry riverbeds), there are date palms, doum palms, tama- 


risks, and some kinds of acacias. Certain kinds of 
grasses and shrubs may appear briefly in the deserts 
after a rare rainstorm. 

In the mountainous highlands of Africa, bamboo 
thickets, podocarpus trees, tree ferns, and cedar trees 
grow on the lower slopes. On the upper slopes of the 
mountains, meadows are covered with grasses, butter 
cups, and violets. Mosses and lichens grow near the 
mountaintops. 


Animals of Africa This map shows some of the mammals, birds, and reptiles of Africa. Wild animals were once much 
more numerous and widespread there than today. Hunting and expanding settlement have greatly 
reduced the animal population and have put some species in danger of extinction. 
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People have destroyed much of Africa's natural plant 
life Farmers have cleared forests for cropland. Hunters 
have burned grasslands to drive out game animals. The 

of livestock has turned some steppes al- 
most into deserts. 

Introduced species. Numerous plants and animals 
thatare common in Africa were introduced from other 
parts of the world by traders and colonists. They 
brought many of Africa's most important food crops. 


Plants of Africa 
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These food crops include bananas, cassava, and maize, 
as well as such cash crops as cocoa beans and tea. Euca- 
lyptus trees, which originated in Australia, now grow in 
many parts of Africa and are widely used for firewood 
and building construction. European settlers introduced 
most African farm animals. Such animals include cattle, 
goats, and sheep. Camels, which provide food and other 
necessities in much of northern Africa, originated in 
Asia. 


Some of Africa's trees, shrubs, and other plants are pictured on this map. Much of Africa has a 
tropical climate. However, the land regions of the continent vary dramatically, ranging from 
deserts to tropical rain forests. As a result, Africa has a wide variety of plant life. 
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The Republic of South Africa is the only African na- 
tion generally classified as economically developed. All 
other African countries have a developing economy. 
These countries have an especially low gross national 
product (GNP). GNP is the value of all goods and serv- 
ices produced in a country yearly. A country's per capita 
(per person) GNP is determined by dividing the GNP by 
the population. Among most African countries, the per 
capita GNP is less than 400 U.S. dollars. See also Gross 
National Product. 

Agriculture employs more workers and contributes 
more to the total value of production in Africa than does 
any other economic activity. Africa leads the world in 
the production of cacao, or cocoa beans; cassava; cash- 
ews; cloves; palm kernels; vanilla beans; and yams. It is 
also a major producer of bananas, coffee, cotton, pea- 
nuts, rubber, sugar, and tea. Africans raise more than 
two-thirds of the world’s camels, nearly a third of its 
goats, and about a seventh of its cattle and sheep. 

For their own use, African farmers grow a variety of 
food crops. In the wet tropical areas of western and cen- 
tral Africa, the chief food crops include bananas, plan- 
tains, rice, and such roots as yams and cassava. In 


Economy 


Cotton is raised in the Nile River Valley, a fertile farming region 
in northeastern Africa. High-quality, long-fibre cotton is an im 
portant crop in Egypt and Sudan. 


Agriculture and fishin: 
matics E 


This map shows the major 
uses of land in Africa. It lo- 
cates the chief agricultural 
products and shows the most 
important crops in large type. 
The map also shows the 
major fishing areas and kinds 
of fish caught. 
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the grasslands of the east and south, farmers grow 
maize, millet, and sorghum. In northern Africa, farmers 

barley and wheat and use irrigation to grow fruits 
and vegetables. Farmers in the oases of the Sahara grow 
dates and small crops of barley and wheat. 

About three-fifths of Africa's cultivated land is used 
mainly for subsistence agriculture—that is, for growing 
food crops for a farmer's own use. However, subsis- 
tence agriculture has been decreasing as more and 
more African farmers produce only cash crops, which 
are grown mainly for export. In addition, most subsis- 
tence farmers use at least some of their land to raise 
cash crops. The shift from subsistence agriculture to the 
growing of cash crops is causing problems. For exam- 
ple, food shortages occur in some areas because fewer 
farmers are growing food crops. Another problem is 
thatfarmers who grow only cash crops cannot depend 
E M of frequent changes in 
d ке ры, almost all African farmland was owned co- 
"b E 3 members of the various ethnic groups. 
a land ownership is widespread. But the 
pus t adition remains strong. Many farmers 

ine their lands, buy equipment and seed asa 
ee cooperatives to sell their crops. 
жашо E rica, many farmers rent their land. Af- 
iile. enu: large estates and plantations that 
Hie cial cash crops as coconuts, palm products, 
wer га E and tea. Thousands of labourers 

bed. EY e time on these farms. r 
du ag icultural productivity in Africa is low fora 
bine Eon Throughout much of the continent, 
corem pipe me use inefficient methods. 
ME wes: p thin and poor. Heavy rains in 
topsoil In E. an central Africa wash away precious 
stay crops or pe periodic droughts or floods de- 

өч In Spa y reduce crop yields. Cattle cannot 
favourable Sime, parts of Africa because of the un- 
pes of cart e and tropical diseases. In addition, the 

e that can be raised produce less meat and 
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Petroleum production is important in several African coun- 
tries. Algeria, Libya, and Nigeria are the leading producers. 
These men are drilling for oil in Nigeria. 


Mining accounts for more than half the total value of 
Africa's exports, but it employs fewer than 14 million 
workers. Africa’s mineral wealth is unevenly distributed. 
Five countries—South Africa, Libya, Nigeria, Algeria, and 
Zambia—produce about four-fifths of all the minerals Af- 
rica exports. The government controls the mining indus- 
try in several African nations and uses the income to 
help finance various government projects. 

South Africa is the world’s largest producer of gold. 
Libya and Nigeria both rank among the leading produc- 
ers of petroleum in the world. In addition, Algeria is an 


Industrial development has 
been a chief goal of most Afri- 
can countries since winning 
independence from European 
colonial powers. This car as- 
sembly plant is in Nairobi, 
Kenya. 
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important oil producer. Africa also produces nearly 
three-fourths of the world's cobalt, more than two-fifths 
of its vanadium, and about a third of its chromite, man- 
ganese, and platinum. In addition, Africa is a leading 
source of copper, diamonds, phosphates, and uranium. 
Other minerals produced in Africa include antimony, 
iron ore, natural gas, and tin. 

Manufacturing has a small role in Africa's economy. 
In the past, colonial rulers emphasized agricultural and 
mineral production to obtain raw materials for indus- 
tries in their home countries. Today, therefore, even 
new nations with abundant raw materials have few 
major industries. Many African countries cannot afford 
to build costly factories and have a shortage of skilled 
workers, managers, and technicians. In addition, compe- 
tition from American and European industries has dis- 
couraged major industrial growth in Africa. 

Since the mid-19005, large cities and towns in most 
African countries have developed small industries that 
produce such consumer goods as beer, cigarettes, fur- 
niture, shoes, soap, and soft drinks. Some African facto- 
ries also manufacture such products as vehicle parts 
and textiles. 


South Africa is the most highly industrialized county 
in Africa. It produces nearly two-fifths of the continents 
manufactured goods. South Africa's factories turn outa 
wide range of products, including cars, chemicals, 
clothing, processed foods, and iron and steel. The nex 
most important industrial countries of Africa are Egypt. 
Algeria, Morocco, and Nigeria. 

Forestry and fishing. Africa has about a fourth of the 
world's forests. However, less than 15 per cent of the 
forests are used to provide timber, plywood, veneers, 
and other products. The most valuable trees include 
such hardwoods as African walnut and mahogany and 
such softwoods as eucalyptus and okoumé. The forest 
industry is especially important in Cameroon, Congo, 
Gabon, Ghana, Ivory Coast, Nigeria, and Zaire. 

Fishing fleets along Africa's seacoasts bring in large 
quantities of anchovies, mackerel, sardines, tuna, and 
other fishes. Africa exports much of this catch in the 
form of fish oil and fish meal. Rivers and lakes provide 
plentiful freshwater fish, which are important in the pre 
tein-poor diet of many Africans. Major freshwater fish- 
ing grounds include the lakes of eastern Africa and the 
swamps around Lake Chad and the upper Nile River. 
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Transportation. Africa has more than 1,300,000 kilo- 
metres of roads, but only about 97,000 kilometres are 
paved. In many areas, roads become impassable during 
the rainy seasons. Less than 2 per cent of all Africans 
owna car, and almost all these people live in cities. In 
much of Africa, buses and trucks follow regular routes 
to transport people and goods between villages and 
towns. Many people simply walk or ride a bicycle. In 
many parts of the continent, donkeys or other animals 
are used to carry goods and people. Camels are the 
most reliable means of transportation in the Sahara. 

Africa has about 95,000 kilometres of railroad track. 
South Africa has the continent's best railway system, and 
a good network of track links parts of northern Africa. In 
other areas of the continent, the rail lines are mainly sin- 
gletrack routes used to carry minerals and farm prod- 
ucts to seaports that handle foreign trade. Most of Afri- 
cas railways were built in colonial times. 

The African coasts have few good natural harbours, 
butengineers have built harbours with modern ship- 
ping facilities in almost every coastal country. Inland wa- 
lerways serve as transportation routes in relatively few 
parts of Africa. Rapids and waterfalls block navigation 
on many rivers. In addition, rivers and lakes in areas of 

Seasonal rainfall often become too shallow to 
travel on for part of the year. In tropical rain forests, 
many villagers use dugouts or other small craft for 
transportation on the rivers. Railways and roads link nav- 
igable sections of the Congo (Zaire), Niger, and Nile riv- 
ers with ocean ports. 

Most African countries have their own airline, which 
provides domestic and international service. The major 

Cities are also served by foreign airlines. 
—- Eme cities of Africa have far better 
калы >в on services than the rural areas. Newspa- 
ene: from Europe and the United States 
Айа 136 е 4 most large cities, and cities throughout 
= сри lish local newspapers. More than 20 Afri- 
are only се provide television service. However, there 

"e tia 11 million TV sets in all Africa—or only 

see TV, Radio i every 50 people. Few rural people ever 
tion Radio ot the chief means of mass communica- 
буен tions broadcast in every African country. 
even in od cent of the people own à radio. But 
vilages. Vil е areas, there is at least one radio in most 

news caida often gather before the radio to listen 

e Mes and other broadcasts. 

cities and la service in Africa is limited mainly to the 
lion fllio. towns. The continent has about 7 mil- 
United ie. compared with about 180 million in the 
telephones in Rum Africa has more than half of all the 
Phone service rica. In most African countries, tele- 

assist in col Was originally installed by colonial rulers 
today telepho onial administration. As a result, even 
"Ope is often "ie communication between Africa and Eu- 

ties etter than between or within African 
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Per cent ne trade. Africa accounts for only about 4 
ternational EM value of imports and exports in in- 
tinents == е. But trade plays a major role in the con- 
tion is A About a fourth of Africa's total produc- 

ed. Foreign trade has influenced the 
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development of transportation and communication sys- 
tems, the location and expansion of cities, and the 
growth of cash crop agriculture. 

Africa trades chiefly with Europe, Japan, and North 
America. Very little trade occurs between African coun- 
tries. Africa's major imports include food, iron and stee!, 
machinery, and motor vehicles. 

Petroleum accounts for more than half the total value 
of African exports. Other leading exports include cocoa, 
coffee, gold, and natural gas. A number of African coun- 
tries rely on only one product for most of their export 
income. Libya and Nigeria, for example, depend chiefly 
on petroleum; Botswana on diamonds; Gambia on pea- 
nuts; Ghana on cocoa; Guinea on bauxite; Uganda on 
coffee; and Zambia on copper. 

The importance of foreign trade and the dependence 
on a small number of export products have made Afri- 
can economies highly sensitive to changes in world 
market prices. Rapid changes in prices make economic 
planning difficult. As a result, Africa has been active in 
international efforts to control price changes and im- 
prove trade terms. Algeria, Gabon, Libya, and Nigeria 
belong to the Organization of Petroleum Exporting 
Countries (OPEC), an association of oil-producing na- 
tions that has a great deal of influence over the world 
market for oil. Other African countries that depend 
heavily on a single product for export income are join- 
ing similar exporting organizations. 

Foreign aid. Almost every African country depends 
to some extent on foreign aid. Such aid consists of 
grants of money; loans; and technical assistance in such 
areas as agriculture, education, and health. 

Individual nations and various international organiza- 
tions provide Africa with aid. France, Great Britain, and 
the United States, in that order, are the leading individ- 
ual contributors. The United Nations (UN), through vari- 
ous affiliates, provides huge amounts of aid. Other 
major contributors include the World Bank and its affili- 
ate, the International Development Association; the Eco- 
nomic Development Fund of the European Economic 
Community; and the African Development Bank and its 
affiliate, the African Development Fund. The Arab Bank 
for Economic Development in Africa also channels 
funds to black African countries. 

Egypt receives more foreign aid than any other coun- 
try in Africa. Other African countries that receive large 
amounts of foreign aid include Ethiopia, Kenya, Mo- 
rocco, Sudan, and Tanzania. 

Foreign aid has helped African countries establish in- 
dustries, improve agricultural productivity, and build 
houses, roads, and schools. Foreign aid also has pro- 
vided African countries with food and supplies in times 
of drought and other natural disasters. 

However, foreign aid has not always been wholly 
beneficial. Many loans call for high interest payments or 
require that the country receiving aid buy materials 
from the donor country. In many cases, the donor coun- 
tries thus end up with more financial benefits than the 
receiving countries. In addition, large amounts of aid 
sometimes are used to build impressive government 
structures such as dams, superhighways, or other proj- 
ects that do not help most of the people. 
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Rock paintings on the walls of caves and rock shelters were 
made thousands of years ago by peoples who lived in Africa. 
This painting was found in the Tassili-n-Ajjer region of Algeria. 


Africa has been called the "birthplace of the human 
race. The oldest evidence of humanlike creatures and 
people found anywhere in the world is bones and other 
fossils discovered at many sites in eastern and southern 
Africa. From this evidence, most scientists have con- 
cluded that the earliest human beings lived about 2 mil- 
lion years ago in eastern Africa. The crude stone tools 
made by these people gave the Stone Age its name. In 
time, the Stone Age culture spread to other continents. 
For detailed information on the earliest people and the 
Stone Age, see the article Prehistoric people. 

This section discusses the broad outlines of African 
history. For the history of a particular country, see the 
World Book article on that country. See also the articles 
listed under "History" and "People" in the Related articles 
at the end of this article. 

The coming of agriculture was a revolutionary de- 
velopment in early Africa. In time, it led to great eco- 
nomic, social, and political changes. Most Stone Age Af- 
ricans had lived by hunting wild animals and by gath- 
ering such plant foods as berries, seeds, and roots. Peo- 
ple who lived near lakes and rivers fished for much of 
their food. 

The hunters and gatherers lived in small groups. As 
the seasons changed, the groups could thus move easily 
from place to place to follow the migrations of animals 
and to search for plant foods, But after people learned 
how to grow crops and how to tame and raise animals, 
they no longer had to move about to get food. They 
could then establish permanent settlements. 

The spread of agriculture in Africa occurred over 
thousands of years. No one knows for certain when or 
where it began on the continent. In parts of Africa, agri- 
culture probably was introduced by people who had mi- 
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grated from other places. In some other areas, the pe 
ple may have experimented with native wild grasses as 
eventually figured out how to grow the grasses as cult 
vated grains. Many experts believe that farming began 


in the Middle East and then spread westward into nom 
ern Africa. By about 5000 B.C., people in the north knew 
how to tame and raise animals and how to grow such 
crops as barley and wheat. Some experts believe that A 
ricans in other areas, including what are now Ethiopia 
and Kenya, may have developed agriculture on their 
own even earlier. 

Scientists believe that various groups of people мет 
living in many parts of Africa when agriculture was de 
veloping there. Light-skinned peoples lived in the пог 
Pygmies roamed the central forests, and yellowish- 
skinned Khoisan peoples lived in much of the south 
Black Africans lived in the Sahara and neighbouring 
grasslands. The Sahara was not a desert at that time. ї 
was a grassland, where hunters tracked game, fishing 
communities lived on the catch from many lakes and 
ers, and farmers grew grain and raised livestock. 

About 4000 B.C, Africa's climate gradually became 
drier and drier. Many farmers of the Sahara moved 4 
southward and began to grow such crops as rice an b 
yams. By about 1500 B.C., the Sahara had become а 
desert апа a barrier to the easy movement of people 
tween northern Africa and the rest of the continent 
However, trade routes that eventually crossed the e 
sert kept some links open for communication between 
the north and the south. jevila 

Early civilizations. The fertile soils of the Nile E 
supported some of the earliest and richest he 
munities in Africa. In time, some of these communi 
developed into small states. Cities within the — 
served as centres of government and trade. Abou я 
B.C, the small states combined into two large gee 
Upper Egypt and Lower Egypt. Menes, king of ШР 
Egypt, united the two states about 3100 B.C heec 
kingdom was to become the first great African Е н 
tion and one of the greatest civilizations in wor t140 
tory. Egypt reached the height of its power аро " 
B.C. Later, it became part of the Persian Empire e 
empire of Alexander the Great. Roman armies Me ie 
quered Egypt in 30 B.C. and made it a provin піт 
Roman Empire. By that time, Rome controlle 
north coast of Africa. out 

South of Egypt, a kingdom called Kush arose pe 
2000 B.C. It lasted until about A.D. 350. Kush Be ай 
influenced by Egypt and became a major centr 
learning, and trade. 

Trade between Africans and other рео 
tween Africans themselves helped spread the ie 
metals. The Egyptians were probably the first ii 
use bronze tools instead of stone tools. The 1 about 00 
bronze spread to Egypt from the Middle Eas а wert 
B.C. By about 1000 B.C., people in northern et firsti 
using iron. Kush became one of the continen acturi 
portant centres of iron mining and iron mu Christ 

Southward migrations. About the time we опе 
black peoples who spoke Bantu language, питат 
the great migrations of history. They move i regia" 
from what is now the Nigeria-Cameroon bor 


ples and be 
use 0 
ans! 


into the forests of central Africa. From there, the migra- 
sons continued for more than 1,000 years. Bantu- 
speaking peoples eventually settled throughout central, 
eastern, and southern Africa. 

Historians believe that the migrations began—and 
continued because of the constant need for more land 
to support a growing population. The migrations had 
major effects on the vast region they covered. As the 
peoples migrated, they spread their knowledge of farm- 
ing and ironworking. In time, Bantu languages became 
the chief language group south of the Sahara. 

Historians believe that the migrations were peaceful. 
Asthe Bantu-speaking peoples moved south, they met 
such hunting peoples as the Pygmies of the central for- 
estsand the Khoisan peoples of the east and south. 
Some hunters married Bantu-speakers and adopted 
their way of life. But others retreated into the forests or 
deserts of central and southern Africa. 

The influence of Christianity. During the A.D. 3005, 
Christianity became the state religion of the Roman Em- 
pire, which included Egypt and the rest of the north 
coast of Africa. A Germanic tribe called the Vandals in- 
vaded the empire during the 400. The tribe followed an 
outlawed Christian belief called Arianism. The Vandals 
ended Roman rule along most of the north coast. In the 
5005, the area fell under orthodox Christian influence 
again, when it became part of the Byzantine Empire. 
К just south of Egypt—Aksum (or Axum) and 
aa were strongly influenced by the Roman Empire 
Коа The kingdom of Aksum had been 
cor efore the time of Christ in what is now Eritrea 
opi P Ethiopia. It prospered as the crossroads 
Rive etween the Roman Empire and India and be- 

à Christian state during the 3005. In 350, Aksum 


defeated the neighbouring state of Kush. Aksum then 
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controlled the major land and sea routes that linked Af- 
rica with Europe and Asia. Aksum declined after the 
5005, but its Christian traditions survived and formed 
the basis for the Ethiopian Christian Church. 

After the fall of Kush, a number of small kingdoms 
grew up in the Nile Valley region of Nubia. These king- 
doms were prosperous agricultural states that kept in 
close contact with Christian Egypt through trade. Egyp- 
tian missionaries converted the Nubians to Christianity 
during the 500s. Christianity flourished in Nubia for hun- 
dreds of years, and Nubian religious influence extended 
westward over much of the neighbouring territory. 

The rise of Islam became one of the most important 
developments in African history. Islam emerged in Ara- 
bia during the early 6005. Within 100 years, Arab Mus- 
lims had built a huge empire that stretched from the 
Middle East, across northern Africa, and into Spain. The 
Muslims invaded Egypt in 639 and completed the con- 
quest of all northern Africa by 710. The empire later 
broke up into smaller states, but ties of religion and 
trade continued to link the Muslims. 

At first, most people under Muslim rule in northern 
Africa did not accept Islam. The conversion of northern 
Africans from Christianity or local religions to Islam took 
hundreds of years. South of the Sahara, Islam was 
spread mainly by Muslim merchants and travelling 
scholars. Camel caravans that crossed the Sahara 
brought the northern Muslims into contact with western 
Africa. Muslim traders who sailed the Indian Ocean con- 
verted the peoples living along the coasts of what are 
now Somalia, Kenya, and Tanzania. 

The Muslims had far-reaching influence in Africa 
apart from the teaching of Islam. They honoured learn- 
ing and had collected and preserved much of the 
world's accumulated knowledge in such fields as sci- 


The civilization of Kush ex- 
isted from about 2000 B.C. to 
about AD. 350 along the Nile 
River in what is now Sudan. 
Kush was an important trade 
centre. It also served as a cen- 
tre for the exchange of ideas 
among peoples from the 
north and south and peoples 
from southwestern Asia. The 
Kush temple at the left shows 
the influence of Roman and 
Egyptian architecture. 
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ence, philosophy, geography, and history. The Muslims 
introduced into Africa their distinctive art forms. They 
taught reading and writing in Arabic to many Africans 
who could not read or write. Arabic became a common 
language shared by Africans of various ethnic groups. 
Muslim scholars established religious schools that at- 
tracted students from many parts of Africa. 

Kingdoms in western Africa began to flourish 
about 1000, largely because of the growth of trade 
across the Sahara. Traders brought gold and kola nuts 
from western Africa to such northern kingdoms as Haf- 
sid, Marinid, and Ziyanid. The traders exchanged the 
gold and kola nuts for salt and copper from Saharan 
mines, dried fruits from northern Africa, textiles from 
Europe, and finely crafted tools from Arabia. Kingdoms 
at the southern edge of the Sahara gained power and 
wealth through the control of the Saharan trade. Such 
cities as Gao and Timbuktu became busy commercial 
centres. As the trade routes extended farther south, 
such kingdoms and states as Ashanti, Benin, Mossi, 
Oyo, and the Hausa city-states also became important 
trade centres. 

Ghana, one of the first great kingdoms of western Af- 
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rica, had probably been founded during the 3005, The 
kingdom reached its height about 1000, when it covered 
parts of what are now Mali and Mauritania. During the 
12005, the Mali Empire replaced Ghana as the most 
powerful state in the west. It included parts of what are 
now Gambia, Guinea, Senegal, Mali, and Mauritania. By 
1500, most of Mali came under the control of the 
Songhai Empire, a vast state that stretched from the At- 
lantic Ocean to what is now central Nigeria. East of Mai 
and Songhai lay Kanem. It had been founded during the 
700's and lasted more than 1,000 years. 

Eastern, central, and southern kingdoms. About 
1100, а growing number of Arab Muslim traders began 
to settle on the Indian Ocean coast of what are now 
Kenya, Mozambique, Somalia, and Tanzania. They 
helped develop a thriving sea trade that linked eastern 
Africa with China, India, and Indonesia, and with coun 
tries bordering the Red Sea and the Persian Gulf. East 
coast ports exported gold, ivory, and other products in 
exchange for such goods as silk, cotton cloth, and por 
celain. The east coast settlements eventually developed 
into a string of prosperous city-states, including Kilwa 
Mogadishu, Mombasa, and Sofala. The peoples of 


these city-states spoke Swahili. Their culture became a 
blend of local black African and Islamic traditions. 

Many kingdoms grew up in the forests and grass- 
lands of central and southern Africa. Some of the most 

kingdoms established elaborate systems of 

government and rich traditions in sculpture, music, and 
oral poetry. 
One of the largest kingdoms, the Kongo, began to 

out from the mouth of the Congo (Zaire) River 
during the 1400s. The Kongo lasted until the early 1700s. 
Another major kingdom that arose in the 1400's was 
Luba, in what is now southern Zaire. Also during the 
1400s, the Karanga people established the Mwana- 
mutapa Empire in what are now Mozambique and Zim- 
babwe. The Changamire Empire conquered the Mwana- 
mutapa during the late 1400's. The city of Zimbabwe 
served as the capital of both empires. 

The beginnings of European control. During the 
1400s, the Portuguese began to explore the west coast 
of Africa. They were interested in Africa's gold trade and 
зо established trading posts in Gambia, the Gold Coast 
(now Ghana), and other west coast lands. They also tried 
to convert the rulers of the Kongo and other kingdoms 
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to Christianity. Soon after the Portuguese arrived in 
western Africa, they began to ship black Africans to Eu- 
rope as slaves. In 1497 and 1498, Vasco da Gama led a 
Portuguese expedition that sailed around the Cape of 
Good Hope, along the east coast of Africa, and on to 
India. The Portuguese won control of the city-states of 
eastern Africa during the 1500's. During the 1600s, the 
Dutch took over many of Portugal's west coast trading 
posts. They also established Cape Town at the southern 
tip of Africa in 1652. 

Africa had exported slaves to Asia and Europe long 
before the Portuguese arrived. But the establishment of 
European plantations in North and South America dur- 
ing the 15005 led to a huge increase in demand for Afri- 
can slaves. By the 1800s, Europeans had brought as 
many as 10 million slaves from western Africa to the 
Americas. About 500,000 of the slaves were shipped to 
North America. Arab and African traders on Africa's east 
coast shipped slaves to Zanzibar and countries border- 
ing the Red Sea and the Persian Gulf. 

The trade in gold and slaves brought wealth and 
power to some African forest kingdoms, such as Ashanti 
in what is now Ghana. European traders introduced 
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cassava and maize into Africa. These foods became im- 
portant crops in Africa. The traders also introduced Afri- 
cans to guns, which the Africans eventually used in wars 
against one another or against the Europeans. 

During the late 1700s, Europeans began to explore 
the African interior. They wanted to spread Christianity 
and to develop new trade ties based on minerals, palm 
oil, and other raw materials for industry. Europeans who 
opposed slavery hoped that the new trade products 
would help end the slave trade. Great Britain outlawed 
the slave trade in 1807, and the United States in 1808. 

European influence and control in Africa also grew 
through military means. Much of northern Africa had 
been part of the Turkish Ottoman Empire since the 
15005. But as Turkish power declined, European powers 
fought for control of the region. During the 1800s, 
France gained Algeria and Tunisia, and Britain won 
Egypt. In southern Africa, the Dutch began to move in- 
land from their settlement at Cape Town after 1700. As 
the Dutch spread out, they fought and conquered the 
local black Africans. 

In spite of the growing European presence, large 
parts of Africa had little or no contact with Europe until 
the mid-18005 or the late 18005. Many major events in 
African history did not involve Europeans. During the 
1700s and 1800's, Muslim religious reformers led a se- 
ries of "holy wars' in western Africa to strengthen the in- 
fluence of Islam. By 1860, new Muslim empires ruled 
most of the western grasslands. In southern Africa, well- 
trained Zulu armies won a series of wars against neigh- 
bouring peoples during the early 1800s. 

Colonial rule. As Europeans became increasingly in- 
volved in African economic affairs, mainly through 
trade, they gained more and more political control over 
parts of the continent. By the 1880, there were intense 
rivalries among the European powers as they staked out 
claims to profitable parts of Africa. By 1914, Belgium, 
France, Germany, Great Britain, Italy, Portugal, and Spain 
had divided almost all Africa among themselves. Only 
Ethiopia and Liberia remained independent. 

In some parts of Africa, colonial rule was established 
peacefully by treaties between the Europeans and Afri- 
can chiefs. But other Africans resisted European control. 
For example, they staged violent uprisings against the 
British in Nigeria and what is now Ghana, against the 
French in western and northern Africa, and against the 
Germans in what are now Tanzania and Namibia, By the 
mid-1920, however, Europeans strongly controlled 
most of Africa. 

Colonial rule lasted a relatively short time—only until 
the 19605 in most of Africa. However, it brought major 
changes to Africa. Colonial rule created new political 
units with boundaries that cut across ethnic homelands 
in some cases. It gave foreigners control over African 
government affairs. The Christian missionaries that ac- 
companied colonial rule challenged religious and social 
traditions that had long been part of African life. Colo- 
nial rule tied Africa to an economic system based on 
world needs rather than on local needs. African farmers 

and miners had to produce goods for world markets 
and raw materials for European industries. 

Many Africans look upon the period of colonial rule 


as a humiliating experience in their history. But in some 
respects, the period of colonial rule also brought im- 
provements. For example, Europeans improved medici 
services and helped control certain diseases. Colonial 
schools taught millions of Africans how to read and 
write and other new skills. 

The movement to independence. Many Africans 
resisted colonial rule from the beginning. During the 
early 1900's, organized groups in some African colonies 
had already begun to demand self-government. But not 
until after World War 11 (1939-1945) did the demands for 
independence become a powerful mass movement. 

In many colonies, Africans who had been educated i 
Europe led the organizations that called for self-gover 
ment. Supported by the masses, these organizations 
staged strikes, boycotts, and rallies. In some cases, the 
anticolonial feelings erupted in riots, terrorist attacks, 
and armed rebellions. A revolt against the French in At 
geria broke out in 1954. But because of the large num 
ber of French settlers there, the revolt lasted eight year 
before the country won independence. In 1957, the Gol 
Coast became the first black African colony to gain its 
freedom. It won independence from Britain and took th 
name Ghana. By the mid-19605, Britain, Belgium, and 
France had freed most of their African colonies. 

Southern Africa presented the most serious obstacles 
to the independence movement. Portugal fought costly 
wars in Angola and Mozambique before granting them 
freedom in 1975. In Rhodesia, blacks fought for years 
against white-minority rule. A government with a majo" 
ity of blacks was finally elected in 1979. The ойр 
year, Britain recognized Rhodesia's independence; an 
the country was renamed Zimbabwe. South Africa ha 
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Africa in 1914 had only two independent countrie 
and Liberia. The rest of the continent was under СО 
European powers. 


control over the territory of Namibia (also called South 
West Africa), and this became an international issue dur- 
ing the mid-1900's. Most nations considered South Afri- 
саз control of Namibia to be illegal. In March 1990, Na- 
mibia became an independent country. 

South Africa itself had become fully independent of 
Britain in 1931. Blacks formed a large majority of the 
South African population. However, whites controlled 
the country's government and excluded blacks from 
government affairs. The whites also developed a rigid 
system of racial separation called apartheid. Most of the 
blacks believed that they still suffered from a form of co- 
lonialism. 

The South African government's apartheid policies of 
discrimination and segregation enraged black African 
nations and drew criticism from most other countries. 
Beginning in the 19705, the South African government 
gradually ended the social segregation and legal as- 
pects of apartheid. But black people remained politically 
excluded and were not even allowed to vote. In April 
1994, however, South Africa held its first nonracial dem- 
ocratic elections. In the elections, the black-dominated 
African National Congress (ANC) gained control of the 
government (see African National Congress). 

Africans who won independence rejoiced, but they 
Soon found that freedom did not solve all their prob- 
lems, Leaders in many of the new nations could not han- 
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‘or Europeans began to explore the African interior. 
19205 M governments began to claim parts of Africa. 
pean colonial rule was firmly established in Africa. 


1950's 
калу Most European colonies in Africa became inde- 


Poi 
ho tugal, the last European country with large African 


Lege gave up its remaining colonies. 
байле, са n onus (now known as Zimbabwe) 

1 [n j i M 
minority rule there. e country's government, ending white 
s 
mi of the Worst droughts in history struck Africa. Ethio- 

Na Үү especially hard-hit. 
mibia gained ind "EDAM VR Yer. 
= by South Eni neenendence, ending its white-minority 

Partheid was abolished in South Africa. 


Nonracial d 
n 'emocratic electi: ite- ule 
in South Africa. ions ended white-minority r 


1979 
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Independence ceremonies marked the end of foreign rule in 
many African countries in the mid-19005. This picture shows 
British and Kenyan officials on Kenya's Independence Day. 


dle crises that arose in political, social, and economic af- 
fairs. Military leaders overthrew civilian governments 
and established dictatorships in a number of nations. 
Civil wars broke out in Congo (now Zaire), Nigeria, 
Chad, and other countries. 

Africa today continues to face many serious prob- 
lems, including poverty, illiteracy, disease, and food 
shortages. Severe droughts that periodically occur in Af- 
rica contribute greatly to the food shortage. One of the 
worst droughts in history struck Africa in the early 
1980's. Many Africans died of starvation and related 
causes. The drought was particularly devastating in Ethi- 
opia. 

In many African countries, economic and social de- 
velopment is handicapped by a dependence on one or 
two products as sources of national income. Inflation in 
industrial nations has caused Africa to pay far more for 
the manufactured goods it imports than it receives for 
the raw materials it exports. Ethnic rivalries continue to 
divide many countries. Territorial disputes have led to 
frequent wars between nations. 

Many people see signs of hope in Africa in spite of all 
its problems. More Africans than ever are attending 
school and developing skills needed to improve their 
standard of living. Valuable mineral resources in An- 
gola, Gabon, Nigeria, and other countries may lead to 
greater economic strength. 

‘African nations are also trying to work together to 
solve common problems. Cooperation is the ideal be- 
hind the movement of pan-Africanism, which promotes 
the unity of African countries. The Organization of Afri- 
can Unity (OAU), an association of African nations, tries 
to find peaceful solutions to disputes between African 
countries. Africans have also formed regional groups to 
promote cooperation in economic affairs. For example, 
the West African Economic Community has worked to 
make trade easier between its member-states. Another 
group, the East African Community, broke up when its 
member-states—Kenya, Uganda, and Tanzania— dis- 
agreed on several issues. Such groups cannot solve all 
Africa's problems. But they offer hope that cooperation 
will eventually lead to progress and greater stability 


154 Africa 


throughout the continent. After independence, one- 
party political systems were established in many African 
countries. But in the early 1990s, a number of these 
countries either adopted or began moving toward mul- 
tiparty systems. 
Related articles in World Book include: 
Countries and other political units 


See the separate articles on African countries and other polit- 
ical units listed in the tab/e with this article. 


History 

Aksum Ghana Empire Organization of 
Barbary States Guinea African Unity 
Benin Ife Park, Mungo 
Burton, Sir Rich- Jenne Rhodes, Cecil J. 

ard F, Kanem Songhai Empire 
Carthage Kongo Stanley and 
Dias, Bartolomeu Kush Livingstone 
Egypt, Ancient Mali Empire Utica 
Exploration Nok Walata 
French West Africa Nubia World War II 
Funj Sultanate Numidia 

People 
Arabs Dinka Luba Races, 
Ashanti Fulani Lunda Human 
Bantu Ganda Mandingo Semites 
Berbers Hamites Moors Swahili 
Boers Hausa Nuer Tuareg 
Bushmen Hottentot Pygmies Xhosa 
Copts Kikuyu Yoruba 
Physical features 


See Desert; Island; Lake; Mountain; River; and Waterfall and 
their lists of Related articles. See also: 
Aswan High Dam Great Rift Valley 
Cape of Good Hope Mediterranean Sea 


Other related articles 


Mythology (African mythol- 
ogy) 

Sculpture (African) 

United Nations (Problem in 
southern Africa) 


Red Sea 
Suez Canal 


Conservation (Africa) 

Dancing (African dancing; pic- 
ture) 

Flag (pictures: Flags of Africa) 

Music (African music) 


Outline 
1. People 
A. Population C Languages 
B. Peoples of Africa D. Religions 


Ways of life in northern Africa 


A. Rural life D. Food and clothing 
B. City life E. Education 
C. Marriage and the family 
Ш. Ways of life south of the Sahara 
A. Rural life D. Food and drink 
B. City life E. Clothing 
C. Marriage and the family F. Education 
IV. Arts 
A. Sculpture C.Literature 
B. Music 
V. Land 


A. Land regions 
B. Deserts, grasslands, 
and forests 
VI. Climate 
VII. Animals and plants 
A. Native animals 
B. Native plants 
Vill. Economy 
A. Agriculture 
B. Mining 
C. Manufacturing 
D. Forestry and fishing 
IX. History 


С. Rivers and waterfalls 
D. Lakes 
E. Mountains 


C. Introduced species 


E. Transportation 

F. Communication 

G. International trade 
H. Foreign aid 


Questions 


What functions does oral literature serve in Africa? 
Who are the Bedouins and how do they live? 
How has Africa's climate made agricultural progress diffi 
What major changes did colonial rule bring to Africa? 
What are click languages? Where in Africa are they spoken? 
What are some problems caused by the shift from subsisteng 
agriculture to the growing of cash crops in Africa? 
Which African country is the most highly industrialized? 
Why is Africa's death rate so high? 
What are some problems African countries face today? 
African lion hound. See Rhodesian ridgeback. 
African National Congress (ANC) is a political 
party in South Africa. It has played a major role in wit 
ning political and civil rights for the country's blacks 
other nonwhites. Blacks make up about three-quai 
of the population. But until 1994, South African lawd 
nied them the right to vote in national elections and 
participate in the national government. Most African? 
tional Congress members are black, although whites, 
Asians, and people of mixed ancestry are also party 
members. : 
History. The ANC was formed as the South Africa 
Native National Congress in 1912 to advance the righ 
of Africans in South Africa. In 1923, it became known 
the ANC. 
During the 1940s, the ANC Youth League influenced 
the ANCs leadership to adopt a more militant approal 
Under ANC presidents James Moroka and Chief Alber 
Luthuli, the ANC attracted mass membership. In 1948. 
the South African government started a policy of rig 
racial segregation called apartheid (see Apartheid). - 
Young ANC members, led by lawyer Nelson Mandel 
began to resist the government, chiefly through civil : 
obedience. In particular, the ANC campaigned agains 
the pass laws, which restricted the movements of 
people classified as black. In 1955, the ANC adopted t 
Freedom Charter at the Congress of the People held 
Kliptown, near Johannesburg. The Charter became th 
major document guiding ANC policy. | 
In 1959, a group of ANC members who rejected the 
nonracial philosophy of the Freedom Charter broke 1 
away to form a new organization, the Pan-Africanist Е 
gress (PAC). Іп 1960, police opened fire on uin | 
supporters in Sharpeville, near Johannesburg, killing! 
people. The ANC and PAC were then banned. i 
The ANC then continued its work underground 
cret). In alliance with the South African Communist | 
(SACP), ANC leaders set up a military wing called | 
khonto we Sizwe (Spear of the Nation). Nelson Mi 
became the first commander in chief. In 1964, Mane™ 
Walter Sisulu, and other captured Umkhonto lea 
were sentenced to life imprisonment. NCOP 
Under the leadership of Oliver Tambo, the AN v 
ated in exile from its headquarters in Lusaka, 28177 
February 1990, the South African government un 
the ANC and released its leaders. Led by Mandela 
succeeded Tambo as ANC president in 1991, the 
helped negotiate a new nonracial constitution for í 
Africa. In South Africa's first democratic general ‘te 
in April 1994, the ANC won a majority of seats in al 
new National Assembly. The Assembly, in turr ° ig 
Mandela president of South Africa. The ANC bea 
plementing its Reconstruction and Developmen s, bu 
gramme (RDP), including measures to create )0 


homes, and improve education and health care. 


Related articles in World Book include: 
Luthuli, Albert John Plaatje, Solomon Tshekisho 
Mandela, Nelson Sisulu (Walter) 
Pan-Africanist Congress of South Africa, History of 
Azania Tambo, Oliver 


African violet, also called Saintpaulia, is a tropical 
plant with beautiful flowers and heart-shaped, fuzzy 
leaves. It is not a true vio- 
let. A native of Africa, it is 
widely cultivated as a 

house plant. The plant 
thrives in moderate tem- 
peratures and soil rich in 
humus (decayed matter). It 
grows from 8 to 13 centi- 
metres tall. The flowers, up 
to 25 centimetres across, 
grow in clusters of three or 
more on slender stalks. 
They range in colour from 
white to pink to violet. The 
name Saintpaulia comes 
from Baron Walter von 
Saint Paul-Illaire, who discovered the plant in 1892. See 
m Flower (picture: Flowers of the tropics and subtrop- 


Scientific classification. The African violet belongs to the 
gesneria family, Gesneriaceae. It is classified as Saintpaulia io- 
nantha, 

Afrikaans language is one of the 11 official lan- 
m of South Africa. Settlers from the Netherlands 
а. colonizing the Cape of Good Hope in 1652. The 
à African Dutch developed their own dialect, called 
diis Dutch. Afrikaans developed as Cape Dutch gradu- 

у es words from other languages spoken by 
ELM communities of Cape Town. These commu- 
Uu i e descendants of the indigenous 
ih oin and immigrants from Malaya, Indonesia, 

m gascar, Europe, and West Africa. Afrikaans be- 
€ an official language in 1925. 

See also Hertzog, Barry. 
bibet. Broederbond is a secret fraternity 

Hif ood), that worked to further the interests of 
frater s-speaking white people in South Africa. The 
йип Йө formed by railway employees in Johann- 

In or 1918 as Jong Suid Afrika (Young South Africa). 
Noe it supported the Purified National Party under 
уз Maa member D. Е. Malan. Malan’s party aimed 
mobilized A domination of the state. The Broederbond 
helped to тш votes behind the National Party. It 
ing the iMd the National Party to power in 1948. Dur- 
Political M Afrikaner unity broke up over the issue of 
backed im social reform. In general, the Broederbond 
litical 11е reform wing of the National Party, but its po- 

$ influence declined. 

= ү Daniel Francois. 
A s. See South Africa. 
Anterbirth, See Placenta. 
ату ie in Greek mythology, led the Greek 
Поп was th Nquered Troy іп the Trojan War. Agamem- 
king of Mycenae (or Argos). He married the 


Pring 
Iphi Clytemnestra. Their children included Electra, 
9enia, and Orestes, 


African violet 
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Agamemnon assembled the Greek forces at Aulis be- 
fore sailing for Troy. But the goddess Artemis refused to 
send favourable winds because Agamemnon had of- 
fended her. At Artemiss command, Agamemnon sacri- 
ficed his daughter Iphigenia so that the army could sail 
for Troy. According to one story, Iphigenia died in the 
sacrifice. Another story tells that Artemis rescued her. 

In the last year of the Trojan War, Agamemnon an- 
gered the god Apollo because he refused to return the 
captured maiden Chryseis to her father, a priest of 
Apollo. As punishment, Apollo sent a plague to afflict 
the Greek army. Agamemnon then returned Chryseis 
but in exchange he demanded the captive maiden Bri- 
seis from his rival, the warrior Achilles. The bitter quar- 
rel that resulted between Achilles and Agamemnon be- 
came a major theme of the Greek epic the //iad. 

After Troy fell, Agamemnon returned to Mycenae 
with the Trojan princess Cassandra as his captive. Cly- 
temnestra, aided by her lover, Aegisthus, killed them 
out of revenge for what she thought was the death of 
Iphigenia. Orestes killed his mother and Aegisthus to 
avenge the murder of Agamemnon. 

See also Iliad; Iphigenia; Orestes; Trojan War. 
Agana. See Guam. 

Agar-agar is a gelatine-like substance obtained from 
seaweeds such as Ceylon moss. Agar-agar is used as a 
culture (base) in which to grow bacteria for scientific 
work. Oriental cooks use agar-agar in the preparation of 
food. It is also used in medicines. The agar-agar sea- 
weeds are of the red algae variety. They occur in tropi- 
cal Asia and along the Pacific Coast of the United States. 

See also Algae; Culture; Seaweed. 

Agassiz, Lake. See Lake Agassiz. 

Agassiz, Louis (1807-1873), was a Swiss-born natural- 
ist who studied many kinds of animals in Europe and 
America. He became noted for his work on both mod- 
ern and fossil forms of 
fishes. He believed that ani- 
mal species do not change, 
and criticized Charles Dar- 
win's theories on evolution. 
Jean Louis Rodolphe Agas- 
siz was born in Motier-en- 
Vuly, Switzerland. He stud- 
ied at Zurich, Heidelberg, 
and Munich. Agassiz 
moved to the United States 
in 1846, and in 1848 he be- 
came a professor of zool- 
ogy and geology at Har- 
vard (see Geology [Experi- 


mental geology). 
Agate is a banded form of chalcedony, a fine-grained, 


porous type of quartz. It occurs primarily as layers in the 
cavities of sedimentary rocks (see Sedimentary rock). 
Most types of agates are dully coloured. Their bands 
vary from white through grey to black. In some cases, 
the bands may be pale red, yellow, or blue. The colours 
result from the presence of such impurities as iron 
oxide and manganese oxide. Agates differ in the pattern 
of their bands. Onyxis a type of agate distinguished by 
parallel bands that lie in a plane. The bands of eye agate 
form circles that spread out from the centre. Moss agate 
has delicate mosslike patterns. 


Louis Agassiz 
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Agates vary widely in appearance. A common type, called 
banded agate, has wavy, parallel bands, /eft. Another variety, 
called moss agate, has delicate mosslike markings, right. 


Agate is used chiefly in making ornaments, such as 
pins and brooches. Agate's hardness and ability to resist 
acids also make it valuable in the manufacture of mor- 
tars and pestles. These tools are used to crush and mix 
chemicals. Most agate comes from quarries in Brazil 
and Uruguay. Idar-Oberstein, a town in Germany, has 
been the principal centre for cutting and polishing agate 
for several hundred years. 

See also Chalcedony; Gem (picture); Onyx; Quartz; 
Sardonyx. 

Agave. See Century plant; Maguey. 

Age is a term used for any stage in the life of a person, 
such as childhood, youth, adulthood, and old age. It may 
also refer to the time when an individual comes of age. 
This means the person is no longer under the control of 
a parent or guardian, and is legally responsible for his 
or her actions. See Minor. 

Historic ages. Periods of history that have special 
characteristics are called ages. An age is often named 
after some ruler or government official during whose 
reign or term of office great things were done. The most 
important artistic period of ancient times was the Age of 
Pericles, named in honour of the great Athenian states- 
man of the 400s B.C. It was noted for the progress made 
in the arts by such dramatists as Sophocles and such 
sculptors as Phidias. The Alexandrian Age is remem- 
bered as the period during which the Egyptian city of 
Alexandria (named after Alexander the Great) was the 
centre of Greek learning. The Emperor Augustus gave 
his name to what is considered the most brilliant period 
of Roman literature, the Augustan Age. 

The Dark Ages owe their name to the widely held be- 
lief that European civilization made almost no advance- 
ment between the A.D. 4005 and the 1100s. The 14005 to 
18005 are known as the Age of Exploration because of 
the voyages of great navigators. 

The name £lizabethan Age has been given to the pe- 
riod of great achievement in literature, military develop- 
ment, and other areas in England from 1558 to 1603. Eliz- 
abeth І was queen at that time. Writers included William 
Shakespeare and Ben Jonson. England grew into a 


world power during the age. The 17005 are sometimes 
called the Age of Reason. 


Golden Age. The term Go/den Age is frequently 
used to mean the period in which some form of the arts 
reached its highest development. Thus, the Golden Age 
of Opera refers to the late 1800's and early 1900s, when 
Caruso, Patti, and other great opera stars sang. 

Ages in geology and archaeology. Geologists have 
divided earth history into five major eras, each of which 
contains several periods, or ages. These divisions indi- 
cate major changes in the earth. Archaeologists use age 
to indicate periods of time according to cultural prog- 
ress. They have traced human beings through the Stone 
Age, the Bronze Age, and other periods of development 
down to recent times, naming the ages according to the 
tools people used. 

Related articles in World Book include: 


Age of Reason Earth Middle Ages 
Alexandria Exploration Pericles | 
Archaeology Feudalism Prehistoric people 
Augustus Golden Age Stone Age 
Bronze Age Hellenistic Age Technology 
Dark Ages Iron Age Victoria (queen) 


Age of Mammals. See Mammal (The Age of Mam: 
mals); Prehistoric animal (The Age of Mammals). 
Age of Reason was a period in history when philoso 
phers emphasized the use of reason as the best meth 
of learning truth. The period of the Age of Reason 
began in the 1600s and lasted until the late 17005. The 
Age of Reason is also called the En/ightenment e 
Age of Rationalism. \ts leaders included several Frenc 
philosophers—the Marquis de Condorcet, René Des- 
cartes, Denis Diderot, Jean Jacques Rousseau, and 
Voltaire—and the English philosopher John Locke. ; 
The leaders of the Age of Reason relied heavily d 
scientific method, with its emphasis on experimental d 
and careful observation. The period produced m: 
portant advances in such fields as anatomy, astro y 
chemistry, mathematics, and physics. Philosophers" к 
the Age of Reason organized knowledge in епсу© s 
dias and founded scientific institutes. The philosop t 
believed that the scientific method could be bur edi 
the study of human nature. They explored — 
cation, law, philosophy, and politics and attacke 
anny, social injustice, superstition, and ignorance t 
of their ideas contributed directly to the ou 
American and French revolutions in the late 17 ү 
The worship of reason. The philosophers Ov ai 
Age of Reason believed that human beings nret: 
vantage over all other creatures because they ks. " 
son. They contrasted reason with ignorance; €: whid 
tion, and uncritical acceptance of authority ? plam 
they felt had dominated the Middle Ages. eo 
people in authority, particularly the leaders 9'. mor 
Roman Catholic Church, for keeping others in ig 
to maintain their own personal power a greal 
The philosophers of the Age of Reason wel ces; d 
influenced by discoveries in the physical n in 
as the law of falling bodies discovered by Са Je by 
and the laws of gravitation and motion form" what | 
Isaac Newton in England. The philosophers Ec h TA | 
great discoveries like these were made throug! йв | 
of mathematics. They believed that mathemate emd | 
absolutely certain conclusions because tec ident 
cal process started with simple axioms (self toan 
truths) and moved from one self-evident step 


Using this method, scholars discovered laws of nature 
that otherwise would have remained unknown. As a re- 
sult, the philosophers of the Age of Reason believed 
mathematics was the model that all other sciences 
should follow. 

Reason was thought to be the power that enables 
people to “see” mathematical truths just as clearly as 
they can see a hand before their eyes by visual percep- 
tion. However, visual perception yields only particular, 
or contingent, truths. For example, most hands have five 
fingers. But it is not necessary that every hand have five 
fingers, because one or more fingers could be lost in an 
accident. Only reason yields necessary, or universal, 
truths. An example of such a truth is that 5 plus 5 will al- 
ways equal 10. 

The philosophers of the Age of Reason believed that 
each person has a rational will, which makes it possible 
to make and carry out plans. Animals, they declared, are 
slaves of their emotions. When an animal is afraid of 
something, ittries to escape. When an animal is angry, it 
fights. However, people can figure out the best course 
of action when they are afraid, angry, or in trouble. They 
also can make themselves do the right thing, instead of 
doing only what may seem easier or more appealing. 

The philosophers realized that people do not always 
plan ahead but often act on impulse, which they attrib- 
uted to inadequate education. All people, the philoso- 
phers believed, are born with the capacity to reason. 

ү od wrote that reason is "the candle of the Lord set 
iud y Himself in men’s minds’ and “must be our last 
тун guide in everything.” Locke believed reason 
em us F people must unite and form a state to pro- 
b ү ives and liberty and property.” Не noted that 
d x people must give up some rights when they 

ld ees gain more in protection than they lose. 
бал е үч that anyone can reason, providing the 
tein is allowed to develop. He therefore emphasized 
e: EN of education and insisted on the right of 

ie cd and on toleration for conflicting ideas. 
ofReason ig of nature. Philosophers of the Age 
well et еч that nature is vast and complex but 
scribed гап, € English poet Alexander Pope de . 

e philos 9 as “a mighty maze, but not without plan. 

А вое of the period felt that everything in 
Which can E ehaves according to a few simple laws, 
example of е explained mathematically. Their favourite 

pet ae alaw was Newton's law of gravity. 

ordered as om the philosophers believed, is as well 
Laws (1748), ы physical universe. In The Spirit of the 
Wrote: "The m : French philosopher Montesquieu 
Süperior qo ies que world has its laws, the intelligences 
and man hi an have their laws, the beasts their laws, 

5 laws,” Montesquieu thought that a science 
of human nature quieu thought that a scien 

e first philos was possible, and he became one of 
formitie ophers to try to formulate the basic uni- 


ties of all human Е 
riters and behaviour. 


Phasizeq laws Painters of the Age of Reason also em- 


With a movem and principles. These artists are identified 
lieved that th ent in the arts called classicism. They be- 
elevated ma е arts should express universal truths in an 
Jean Racine a The works of the French playwright 
тај Зн заа this point of view. Racine stressed 
to Portray е ness in his verse tragedies. He preferred 
Motions as they would appear to a spectator 
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rather than try to show how it feels to experience them. 
In such plays as Bajazet (1672) and Phédre (1677), Racine 
also showed the misfortunes that can occur when peo- 

ple allow passion to overwhelm reason. See Classicism. 

Deism. The philosophers of the Age of Reason were 
convinced that the universe can be understood by the 
human mind. Most of the philosophers believed that 
after God had created the universe, He left it strictly 
alone. This theory, called deism, rules out the possibility 
of miracles or other special acts by God. According to 
deism, God regulated nature so that it proceeds me- 
chanically. Future events are therefore fully predictable 
on the basis of earlier events. The philosophers liked to 
think of the universe as a clock that keeps perfect time 
because it was designed by a superior clockmaker. See 
Deism. 

Influence of the Age of Reason. The thinkers of the 
Age of Reason formulated ideals of human dignity and 
worth. In France, the unjust social and political condi- 
tions of the time were criticized by a group of philoso- 
phers known as the philosophes. This group, which in- 
cluded Diderot, Rousseau, and Voltaire, greatly 
influenced the leaders of the French Revolution. The 
philosophes and, more importantly, Locke also influ- 
enced the leaders of the American Revolution. 

Philosophers of the Age of Reason sometimes dis- 
agreed on minor matters, but they all accepted the idea 
of the English philosopher Francis Bacon that "knowl- 
edge is power.’ Because they aimed, in Bacon's phrase, 
at.’the improvement of man's estate, they concentrated 
their efforts on the advancement of knowledge. Their 
action explains why so many scientific institutes, includ- 
ing the famous Royal Society in England, were founded 
during the Age of Reason. 

The urge to advance knowledge also explains why 
great effort was made to organize and circulate the re- 
sults of the scientific research of the time. Many schol- 
ars gathered, organized, and published this knowledge. 
In fact, the Age of Reason could be called the “age of the 
encyclopedia.” The most famous reference work was the 
French Encyclopédie, edited by Diderot, which was 
completed between 1751 and 1780. 

To the philosophers of the Age of Reason, progress 
in human affairs seemed assured. It was only a question 
of time, they believed, until people learned to let 
reason—not ignorance, emotion, or superstition—guide 
them. When people did so, they would be happy. Con- 
dorcet expressed this optimism in his Sketch for a His- 
torical Picture of the Progress of the Human Mind (1793- 
1794). 

Criticism of the Age of Reason. Today, many be- 
liefs of the Age of Reason seem rather naive. Most phi- 
losophers now believe that truths discovered by reason 
are universal only because they are fautologies. A tautol- 
ogy is a statement that merely repeats an idea in differ- 
ent words, without giving any new information. We can 
say, for example, that “all cats are felines.” The statement 
is universally true, but only because “cat” means “feline.” 

If the rational truths of the Age of Reason are tautolo- 
gies, they do not tell us anything about nature. They tell 
us only how words are used. Most philosophers of the 
19005 believe that factual statements about the world 
are never certain. Such statements are only probable at 
best, and they may even be false. 
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The philosophers of the Age of Reason felt it was self- 
evidently true that governments should preserve their 
citizens property. But in the 18005, the German philoso- 
pher Karl Marx argued that this view merely reflected 
the prejudices of the middle class. These people own 
the property, said Marx, and thus want to preserve it. 

The argument that universal truths are only tautolo- 
gies was stated early in the Age of Reason by the Eng- 
lish philosopher Thomas Hobbes. He wrote that reason- 
ing is "nothing but reckoning, that is, adding and 
subtracting of the consequences of general names.“ But 
few people paid any attention to Hobbes's views. 

The Age of Reason's optimistic belief in a rational 
human will has also been challenged. In the early 19005, 
for example, the Austrian doctor Sigmund Freud stated 
that what we like to consider as “sound reasons” for our 
actions are only excuses. We act the way we do, Freud 
said, because of unconscious drives arising from a part 
of our subconscious mind called the fd. We then attrib- 
ute socially acceptable motives to ourselves to please 
another part of our subconscious, the superego. 

The Age of Reason, however, ended long before 
Marx and Freud attacked its basic beliefs. Toward the 
end of the 1700s, a great change in people's outlook oc- 
curred. They came to value feeling rather than reason 
and to prefer passion, individuality, and spontaneity to 
discipline, order, and control. This change marked the 
beginning of the romantic movement. 

Related articles in World Book include: 


Biographies 

Bacon, Francis Diderot, Denis Racine, Jean 
Condorcet, Marquis Hobbes, Thomas Rousseau, Jean 

de Locke, John Jacques 
Descartes, René Montesquieu Voltaire 

Other related articles 

French literature (The Age of Philosophy (Modern philoso- 

Reason) phy) 
Literature (The Age of Reason) Rationalism 
Philosophes Science (The Age of Reason) 


Age of Reptiles. See Dinosaur; Earth (The Mesozoic 
Era; table); Prehistoric animal (The Age of Reptiles). 
Aged. See Old age; Geriatrics; Aging. 
Agee, James (1909-1955), was an American writer. His 
childhood in Tennessee served as the setting for his 
short novel The Morning Watch (1951). A Death in the 
Family is a poetic novel based on his earliest years in 
Knoxville, where he was born. The work was published 
in 1957. It won the 1958 Pulitzer Prize for fiction. Tad 
Mosel adapted the novel into а play, А// the Way Home 
(1960), which won the 1961 Pulitzer Prize for drama. 
Agee collaborated with photographer Walker Evans 
on a study of white tenant farmers during the Great De- 
pression. Evans’ pictures and Agee's text were published 
as Let Us Now Praise Famous Men (1941). Beginning in 
1948, he wrote several screenplays, including scripts for 
The African Queen (1951) and The Night of the Hunter 
(1955). His film reviews and essays were published in 
Agee on Film (1958), A second Agee on Film volume, 
published in 1960, has five of his screenplays. Collec- 
tions of Agee's writings include Collected Poems (1968) 
and Selected Journalism (1985). 
Agent is a person who represents someone else in 
legal, business, or other matters. The person who em- 


ploys the agent is called the principal. |f the agent acts 
within the authority given by the principal, the principi 
is obligated just as if he or she had acted. 

The agent's authority may be express or implied. Ex 
press authority involves doing exactly what the principi 
says to do. Implied authority involves doing anything 
that is a normal part of the agent's duties on behalf of 
the principal. 

If the principal allows an agent to appear as if he or 
she has more authority than the agent really has, the 
principal is bound by what the agent does. If the agent 
acts without authority, the principal is under no oblige 
tion unless the principal takes advantage of the act or 
approves it in some other way. If the principal does nd 
approve the act, the agent may be liable for damages 
the person the agent misled. 

Agent Orange is the military code name for a weed 
killer used by the United States during the Vietnam Wi 
From the early 19605 to the early 1970's, the US. armed 
forces sprayed Agent Orange over the jungles and 
farms of South Vietnam and Laos. Agent Orange was 
used to defoliate (cause the leaves to fall off) trees and 
shrubs and to kill crop plants. The spraying revealed L 
enemy hiding places and destroyed food crops. In 197 
the U.S. armed forces destroyed their supplies of Age 
Orange. Some war veterans blamed Agent Orange for 
causing later health problems. In 1990, a US. govern 
ment agency released a study which found no evident 
that Agent Orange increased the risk of cancer. Veteri 
groups and some medical experts disputed the finding 

Agent Orange consists of equal amounts of two 
weedkillers—2,4-D and 2,4,5-T. Researchers found thet 
2,4,5-T contains a substance that is highly poisonous to 
human beings. Small quantities of this substance a 
dioxin, may cause death or result in birth defects, ca 
cer, or other physical problems. їй 
Ageratum is a popular, low-growing, annual plani 
flower gardens. Its pale blue, white, or pink flowers 
bloom all summer. Each flower head has many s 
tube-shaped flowers, crowded closely together. e 
tum plants may be grown from seeds started indoo 
early spring, or planted later outdoors. 

Scientific classification. Ageratum plants are in t! 
posite family, Compositae (Asteraceae). A common ag 
Ageratum houstonianum. 
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„ See Rock (Extrusive rocks). 

in psychology, is hostile behaviour that 
may hurt or upset other people. Such behaviour may 
take the form of physical attack against people or their 
possessions, or verbal abuse. 

People become aggressive for various reasons. Ag- 
gression may be an automatic response to such experi- 
ences as pain or danger. In other cases, it is a deliberate 
action with a definite purpose. For example, some peo- 
ple behave hostilely to gain such rewards as power, 
money, prestige, or pleasure. Other aggressive behav- 
jour is intended to cause physical or psychological in- 


Psychologists disagree about what causes aggression. 
Many theories are based on the frustration-aggression 
hypothesis, which states that aggression is a natural re- 
action to frustration. Some psychologists emphasize the 
need 1o consider other factors as well, such as a per- 
Son's frustration tolerance and the presence of a target 
forthe aggression. Other theories focus on social learn- 
ing, the process by which individuals learn the behav- 
iour expected of them by society. According to these 
theories, people learn to be aggressive by witnessing 
aggression, such as family arguments and violent televi- 
sion programmes. Social learning theories also empha- 
on beliefs regarding how each sex 
o! and whether a culture values aggres- 
ме: Still other theories claim aggression results from 

nstincts, genetic abnormalities, or brain damage. 

See also oa and antisocial behaviour). 

е of, took place between English 
and French armies near the village of Agincourt, in 
- n France, in 1415. The English army had only 

се troops, but it was the best-trained and best- 

ше шаш force since the Roman legions. Its 
pikemen, supported by a small cavalry arm, 
oa 50,000 French people. The battle marked 

» oed English victory in the Hundred Years’ 
sign the § nglish went on to conquer Normandy and to 
Playwrig е Treaty of Troyes іп 1420. The English 
агу illiam Shakespeare wrote about the battle 
See e play Henry V. 

(Shakes so Hundred Years’ War; Shakespeare, William 
erii Plays [Henry V ]. 

undergo C i of growing old. Most living things 

their i asic types of biological change during 

iency a, One is growth, an increase in the size or 

volves a dec an organism. The other is aging, which in- 
A се or levelling off in size or efficiency. 

Че discus... Ing Can occur at the same time. This arti- 


usses the physi 
йлап Pe changes that accompany old 


tween the 29109 begin to appear in most people be- 


ce реги 30 апа 40. Heredity determines most of 
ent also сые while aging, but environ- 
aging, Rer is probably the most common sign of 
arou er is arcus senilis, a cloudy ring that forms 

age. EM of the eye. All the senses decline 
adapt to da example, the eyes lose their ability to 
reading, The s and they require brighter light for 
fore to Near ens of the eye cannot adjust so well as be- 
ability to h and distant vision. A person also loses the 

ear sounds of high frequency. About half the 
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taste buds may be lost, and the capacity to detect 
odours decreases greatly. 

Movement also becomes more difficult with age. By 
the age of 80, about half the muscle cells have been re- 
placed by other kinds of tissue. A connective material, 
composed largely of a protein called co//agen, occupies 
the space between cells. Aging makes strands of colla- 
gen link together and become less elastic. In women es- 
pecially, the bones lose calcium and become more 
likely to break. 

Asa person ages, the body's ability to combat infec- 
tion declines. This change occurs because the white 
blood cells of what is called the body's immune system 
lose their protective function (see Immunity). 

Many people believe that with advancing age, an indi- 
vidual loses the ability to learn, remember, and make 
decisions, But unless disease or injury damages the 
brain, a healthy elderly person who remains physically 
and mentally active probably suffers no serious decline 
in mental capacity. 

Types of aging. Scientists distinguish between two 
types of aging. Primary aging, also called senescence, 
includes the unavoidable changes in the structure and 
composition of the body that are determined by hered- 
ity. Secondary aging includes disabilities caused by ill- 
ness or accidental damage. Most serious changes asso- 
ciated with old age result from secondary aging. 

The branch of medicine that deals with the diseases 
of old age is called geriatrics (see Geriatrics). The study 
of the aging process itself is known as gerontology. 

Overcoming aging. No one completely understands 
the aging process. Some scientists doubt that human 
aging will ever be controlled. Others believe that aging 
can be conquered. They note that several species of fish 
continue to grow until death, without ever appearing to 
age. Also, single-celled organisms seem to lose all signs 
of age after each of the many times they reproduce. 

Normal human cells can be kept alive in a laboratory 
for only a limited time. But abnormal cells, such as vari- 
ous kinds of cancer cells, can be sustained indefinitely. 
If scientists can determine how such abnormal cells sur- 
vive, they may gain an insight into the process of cell 
aging. 

g^ also Old age; Life expectancy; Middle age. 
Aglaia. See Graces. 
Agnon, Shmuel Yosef (1888-1970), was an Israeli 
novelist and short-story writer. He shared the 1966 
Nobel Prize for literature with Nelly Sachs "for his pro- 
foundly characteristic narrative art with motifs from the 
life of the Jewish people." Writing in Hebrew, Agnon 
dealt mainly with elements of Eastern European Jewish 
life and traditional Jewish themes. His best-known nov- 
els included The Bridal Canopy (1931) and A Guest for 
the Night (1937). Shmuel Yosef Czaczkes was born in 
eastern Galicia, now part of Ukraine. 
Agnosticism is the belief that ultimate questions, es- 
pecially those about the existence of God, cannot be an- 
swered. The term comes from the Greek word agnostos, 
which means not knowing. It was first used by the Brit- 
ish naturalist Thomas Henry Huxley in 1869. Agnosticism 
reflects the point of view that reason and scientific evi- 
dence should be the sole guides to finding truth. During 
the mid-1900s, the German-American theologian Paul 
Tillich argued that a period of agnosticism—in the form 


160 Agora 


of doubt—is a necessary stage before one can accept a 
meaningful faith. See Atheism. 

Agora. See Greece, Ancient (Land; picture). 

Agouti is a rodent that lives in dense forests from 
southern Mexico to northern Argentina, and in the West 
Indies. Agoutis measure almost 60 centimetres long. 


The agouti is a rodent that lives in forests of Central and South 
America and the West Indies. It eats fruit, leaves, and roots. 


They have small rounded ears, long legs, and either a 
very short tail or no tail at all. Most agoutis have brown, 
blackish-brown, or orange fur. The hair on the back is 
greyish. Agoutis run with a jumping motion, like deer. 

Agoutis eat fruit, leaves, and roots. Most females bear 
their young in litters of two. The young have full coats of 
fur at birth, and their eyes are open. They can move 
about and take care of themselves soon after birth. How- 
ever, they remain with their parents for as long as 20 
weeks. Coatis, mountain lions, and jaguars prey on 
agoutis. In the tropics, people hunt agoutis for their 
meat. Agoutis make affectionate pets. 

Scientific classification. Agoutis belong to the paca and 
agouti family, Dasyproctidae. They belong to the genus Dasy- 
procta. 

See also Rodent. 

Agra (pop. 955,694) is a large city in northern India. It 
lies in the state of Uttar Pradesh, on a level plain along- 
side the Jumna (or Yamuna) River, about 200 kilometres 
south-southeast of Delhi. For location, see India (politi- 
cal map). 

Agra is the site of the world-famous Taj Mahal, one of 
the most beautiful and costly tombs ever built (see Taj 
Mahal). Apart from its famous monuments, it now 
houses an army and air force camp. It also has a univer- 
sity. 

The city is centred on Agra Fort, built by Akbar, the 
Mughal emperor, between 1564 and 1575. The walls 
around the fort measure 2 kilometres in circumference. 

To the north of the fort lie the business and market 
districts of Agra. Modern factories lie further north 
along the south bank of the Jumna River. The complex of 
buildings containing the Taj Mahal also lies on the south 
bank of the Jumna. 

Agra is a major centre of commerce and communica- 
tions. It lies on the air route linking Delhi and Bombay, 
on the Grand Trunk road from Delhi to Calcutta, and at 


the junction of the Central, Western, and Northern rail- 
ways. Local industries include the processing of cotton 
tanning, carpet-making, and the manufacture of shoes 
for export. Tourism has made a major contribution to 
the city's economy in recent years and helped the tradi- 
tional handicraft industries to thrive. These include 
weaving, kitemaking, and intricate marblework. The 
main agricultural products of the surrounding areas 
millet, pulses, barley, wheat, and cotton. 

Agra lies just inside the state of Uttar Pradesh andis 
the chief city of both the division and the district which 
bear its name. Local affairs have been administered by 
city corporation since 1959. 

History. The Indian emperor Sultan Sikandar Lodi 
up his treasury at Agra in 1502, but its real importance 
began after its capture by the Mughals in 1526. Under 
Akbar, Agra become a major cultural centre and was the 
birthplace of the Mughal school of painting. 

Akbar's son Jahangir became emperor in 1605. He er 
couraged the arts as his father had done and gave par 
ticular encouragement to painting. His son and succes 
sor, Shah Jahan, ordered the building of the Taj Mahal 
to honour his beloved wife, Mumtaz Mahal (Chosen 
One of the Palace). It took 20,000 men 21 years to com 
plete (1631-1652). 

Agra's decline began when Shah Jahan moved the 
capital back to Delhi in 1648. In the 1700s many E 
fought over Agra. The United Kingdom made it à p 
cial capital from 1833 to 1858 and raised it to the statu 
of a municipality in 1863. 

The verso of modern communications - 
Agra an important city once again. In the 1900s Me 
enabled it to exploit its past glories and gain тис p 

erity. s 
[suc a Revolution. See United Kingdom Histo 
of the (England after 1763). Е. 
Agribusiness is the group of industries IVO? 
producing, transporting, processing, distributing. 
selling farm products. It also includes those busra 
that supply farmers with such goods and se p 
chinery, seeds, fertilizers, agricultural chemica 5, 
and management information. | yit 

Improved technology and specialization ere 
uted to the growth of agribusiness. In the pu " 
families produced nearly everything they nee 
farm itself. But today, farmers buy many oft е begat? 
they use from others. For example, as farmers e 
use pesticides and herbicides, a need for more 
in the chemical industry was created. an able 
Agricola, Gnaeus Julius (A.D. 37.93, we m 
Roman general. He was given command in ie от 
emperor Domitian about A.D. 77, and oni ter, AT. 
plete the conquest of England. Seven years 275 iy 
ola had conquered all of England and a рап 0 o df 
He also sent ships around the island of perc mu 
maps. Agricola then prepared men and eq t high 
vade Ireland. But Domitian was displeased А o 
cost of Agricola’s operations. Agricola was А E 
his command and recalled to Rome. Agrico nav 
much of his fame to the writings of his sonin 
historian Tacitus. E 
Agricultural machinery. See Agricul gg 
Agricultural revolution. See Agricult" 


tural revolution). 


Harvesting wheat in Canada 
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Herding sheep in Australia 


The v, 
TA н varied world of agriculture provides us with nearly all our food, with fibres for 
‚ and with raw materials for industry. Half the world's workers are farmers, and about a 


і j 
rd of the earth's land area is used for agriculture. 


Agriculture 


A А 
букы : the world's most important industry. It 
terials for а our food. It also supplies та- 
shelter. In addit er basic human needs clothing and 
in making m ition, agriculture provides materials used 
medicines pna industrial products, such as paints and 
in agriculture f half the world's workers are employed 
industry, ar more than are employed in any other 
Agri = 
bere in one of the world's oldest industries. It 
St At that s op about 11 ‚000 years ago in the Middle 
Covered тен certain Middle Eastern tribes had dis- 
raise animals to grow plants from seeds and how to 
they had hate captivity. By about 10,000 years ago, 
Pend chief ered these skills, and had begun to de- 
Before à on farming for food. 
their food үз development of agriculture, people got all 
hey had path gathering wild plants, hunting, and fishing. 
little time E for food continually, which left them 
Oped and sie! activities. But as agriculture devel- 
Needed to чаз к increased, fewer people were 
'evelop lean uce food. The nonfarmers could then 
civilized life The crafts, trades, and other activities of 
: The development of agriculture therefore 


Sreatly aff 
Possible. ected the food supply and made civilization 


Farmer, 
5 ? 
егег coy Provided more food than hunters and gath- 


su| М А 
Pply. But for many centuries, improve- 


ments in agriculture came slowly. Farming depended 
heavily on human and animal labour, and farmers had 
few tools to make their land and labour more produc- 
tive. Then in the late 1600s, inventors began to develop 
machinery for planting; cultivating, and harvesting 
crops. Over the years, farm machinery has been steadily 
improved. During the 1900s, scientists have developed 
better, stronger varieties of plants and livestock and 
highly effective fertilizers and pesticides. All these im- 
provements have greatly improved efficiency. They have 
reduced the need for farm labour and have enormously 
increased farm output. 

However, nearly all the scientific improvements in ag- 
riculture have occurred in industrialized nations. In 
many developing countries, people farm much as their 
ancestors did hundreds of years ago. Countries that use 
old-fashioned farming methods have great difficulty in- 
creasing their production of food. But increased food 
production is necessary to keep up with today's rapid 
population growth. Helping the developing nations 
modernize their agriculture is one of the major chal- 
lenges of the industrial nations and is essential if famine 
is to be avoided. 

This article discusses the world's chief agricultural 
products, the various kinds of agriculture that farmers 
practice, and its characteristics around the world. The 
article also traces the history of agriculture. For detailed 
information on particular agricultural subjects, see the 
articles listed in the Re/ated articles at the end of this ar- 


ticle. 
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Tapping rubber trees in Indonesia 


Chief agricultural products 


Food is by far the most important farm product. But 
farms also provide many other products, from natural fi- 
bres to ornamental flowers and trees. Some crops are 
used only to feed livestock. These forage crops include 
alfalfa, clover, and many grasses, such as bluestem and 
timothy. Forage crops are important because they make 
commercial livestock production possible. 

Food products. Farmers produce almost all the 
world's food, including some fish and game. Most food 
products come from crops. The rest come from animals, 
especially cattle, pigs, and other livestock. 

From crops. The world's farmers grow about 85 
major food crops. They can be divided into eight 
groups. The main group is cerea/ graíns. Grain is grown 
on half the world's cropland and supplies much of the 
nourishment in the human and animal diets. The chief 
grains are barley, maize, millet, oats, rice, rye, sorghum, 
and wheat. 

Various root crops make up the second most impor- 
tant group of food crops. Like cereal grains, root crops 
are grown throughout the world and are a basic food 
for many people. The leading root crops are potatoes, 
sweet potatoes, and a tropical plant called cassava. 

The six remaining groups of major food crops аге; (1) 
pulses, which consist mainly of dry beans and dry peas; 
(2) fruits and vegetables other than root crops and 
pulses; (3) oil-bearing crops, such as soybeans and co- 
conuts; (4) sugar-bearing crops, especially sugar cane 
and sugar beet; (5) nuts; and (6) cocoa beans, coffee, and 
tea. Some oil crops, especially soybeans, are used to 
make flour and meal as well as oil. 


Picking tea leaves in Sri Lanka 


From animals. Cattle, chickens, goats, р!95, 
and other livestock are the main animals raise ad 
Livestock are raised in every country and sup 
world's meat, eggs, milk, and other produch Forel 
also raise a few other kinds of animals for ee 
ample, many farmers keep bees for honey. Prout ad 
fish farms raise freshwater food fish, such as 
saltwater shellfish, such as mussels and © А 

Natural fibres come from a variety of pun 
mals raised on farms. Mills and factories ut 
to make fabrics, yarn, and other textile pro hief рш 

Cotton, flax, hemp, jute, and sisal are the ib main 
bres. Wool, the principal animal fibre, co ‘ai 
from sheep but also from such animals as g obtain? 
members of the camel family. Silk fibres are а, 
from the cocoons of silkworms. Farms іп ee devel 
China raise most of the world's silkwor as quring tt 
ment of nylon and other manufactured fi [bres i 
1900s has reduced the demand for natura 
some countries. farms provi 

Other agricultural products. Many fibres. П 
other raw materials for industry besides 4 i 
materials include natural rubber; animal hi ch veg 
are used to make leather and suede; and я 

e 
variety of products, from paints to medicine | inb 
farmers may grow trees for timber, thoug row toi 
comes from natural forests. Many farmers 
bacco. Others grow ornamental flowers, a 
shrubs. A few farmers raise such animals 
mink for their fur. 


Leading groups of agricultural products 
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Product groups. Production Leading countries in order of production 
in short tons” in metric tons* 
Cereal grains 2,151,959,000 1,952,224,000 
Wheat 621,317,000 563,649,000 China, United States. India, Russia, France 
Maize 580,268,000 526,410,000 United States, China, Brazil, Mexico, France 
Rice 579,237,000 525,475,000 China, India, Indonesia, Bangladesh, Vietnam 
Sugar-bearing crops 1,526,228,000 1,384,571,000 
Sugar cane 1,217,591,000 1,104,580,000 Brazil, India, China, Cuba, Thailand 
Sugar beet 308,637,000 279,991,000 France, Ukraine, Germany, United States, Russia 
Fruits and vegetables 910,165,000 825,688,000 
Bananas and plantains 84,246,000 76,427,000 Uganda, India, Brazil, Colombia, Ecuador 
Tomatoes 77,650,000 70,443,000 United States, Turkey, China, Italy, Egypt 
Grapes 66,861,000 60,655,000 Italy, France, Spain, United States, Turkey 
Root crops 646,091,000 586,124,000 
Potatoes 295,962,000 268,492,000 Russia, China, Poland, Ukraine, United States 
Cassava 167,792,000 152,218,000 Brazil, Thailand, Nigeria, Zaire, Indonesia 
Sweet potatoes 141,113,000 128,016,000 China, Indonesia, Vietnam, Uganda, Japan 
Milk (cow, buffalo, sheep, and goat) 571,057,000 518,054,000 United States, India, Russia, Germany, France 
Oikbearing cropst 311,374,000 282,474,000 
Soybeans 125,676,000 114,011,000 United States, Brazil, Argentina, China, Indonesia 
Coconuts 45,243,000 41,044,000 Indonesia, Philippines, India, Sri Lanka, Thailand 
Cottonseed 38,154,000 34,613,000 China, United States, India, Pakistan, Uzbekistan 
Meat 200,691,000 182,064,000 
Pork 79,576,000 72,190,000 China, United States, Germany, Russia, Poland 
Beef and veal 56,036,000 50,835,000 United States, Russia, Brazil, Argentina, Germany 
Poultry 47,450,000 43,046,000 United States, China, Brazil, Russia, Japan 


Kinds of agriculture 


ае practise many kinds of agriculture. Each kind 
fion с" in a number of ways. Climate is a com- 
fiin or classification. For example, the kinds of 
Bro d eei in the tropics can be classed as tropi- 
йы, ure. Similarly, many of the kinds of farming 
latitude a с оте regions can be classed as middle- 

Ж dud icu ture. Most kinds of agriculture can also 
goods Y shiny to the amount or value of the 
agriculture luced per unit of land. Classified in this way, 

Intensiy Is intensive or extensive. 
land is nc Ie is practised chiefly where farm- 

Our, ог okie t requires large amounts of fertilizer, la- 
as ‘ieee. resources. Each unit of land is thus made 
lvegetable far as possible. The small market gardens 
examples of i on the outskirts of many big cities are 
Cover only ie ensive agriculture. A market garden may 
Vegetables rom 04 hectare. But it may produce enough 

armers pr employ one person full-time. 
Plentiful, Finis vus € extensive agriculture where land is 
fertile, res is light, and the soil is not especially 
Vestment in е она requires relatively little in- 
and each di кре and supplies per unit of land, 
еер ар 5 a relatively low return. The vast 
ates are exa P к 98 and the Western United 
ау cover Ho a of extensive agriculture. A ranch 
Ousands of s thousand hectares or more and raise 
Nectares of ndo But each animal needs about 1.6 
Is therefore low or grazing. The return per unit of land 
m per ne and may be only one-hundredth of the 
ectare from intensive farming. 


m 


The many kinds of agriculture can also be classified 
as either commercial or subsistence. Commercial farms 
produce crops and animals chiefly for sale. Subsistence 
farmers produce goods mainly for themselves. The fol- 
lowing discussion deals with this classification. 


Commercial farming 


The great majority of farms in Europe, North America, 
and other industrial areas are commercial farms. They 
can be divided into two main groups: (1) specialized 
farms and (2) mixed farms. 

Specialized farms earn all or most of their income 
from the sale of one kind of crop or livestock Many of 
these farms use mass-production methods and require a 
large investment in equipment and supplies. 

Specialized crop production. Crops produced for 
sale are called cash crops. Many commercial farms 
grow only one cash crop. These farms are known as 
one-crop, or single-crop, farms. Much of the world's 
wheat is grown on huge one-crop farms on the North 
American Great Plains and in Ukraine. Large single-crop 
farms in tropical and subtropical areas are often called 
plantations. Plantations grow such crops as bananas, 
coffee, rice, sugar cane, and tea. 

Other specialized farms grow two or more cash 
crops, though most of their income comes from one of 
the crops. The major crops grown on such farms in- 
clude cotton, various grains, and tobacco. 

Crop management. Farmers must plan carefully to 
give their crops the best chance of survival. They must 
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A modern egg farm raises hundreds or thousands of hens in a 
confinement building, above. The birds are kept in small cages 
to conserve their energy and to make egg-gathering easier. 


make sure that their soil and water resources meet the 
needs of each crop, and use effective methods of pest 
control. 

All crops require nutrients (nourishing substances) 
and water to grow. Soil supplies most of the nutrients, 
and it also stores the water that the crops need. Crops 
take root in the soil and absorb the nutrients and water 
through their roots. Plants need 16 nutrients for healthy 
growth. The major nutrients are the elements calcium, 
carbon, hydrogen, magnesium, nitrogen, oxygen, phos- 
phorus, potassium, and sulphur. Most crops require 
large amounts of these elements, but some plants differ 
in their food requirements so the need for particular nu- 
trients varies from one kind of crop to another. 


The richest soil lies on and just below the surface й 
this topsoil is not protected, it may be blown away by | 
strong winds or washed away by heavy rains—a proces 
called erosion. Preventing erosion is an important рай 
of soil management. 

In most cases, farmers rely entirely on rainfall forthe 
necessary moisture. In order to regulate supplies of ) 
water they install drainage systems іп fields that tendit 
collect water. In extremely dry areas where rainfall is 
scarce, farmers must irrigate their crops. 

Agronomists use the word pests in referring to 
weeds, plant diseases, insects, and birds that threaten 
crops. Most farmers control pests with chemicals 
pesticides. In addition, plant scientists have developed. 
varieties of maize, wheat, and other crops that are 
resistant to diseases and insects than were earlier 
ties. ! 

Methods of crop production. Crop farming involves 
at least four separate operations: (1) preparing the soll 
(2) planting and cultivating, (3) harvesting, and (4) prot 
essing and storing. Modern farm equipment can per 
form each of these operations easily and quickly. 

The main purpose of soil preparation is to makea 
seedbed, an area of soil in which seeds can be pla 
and in which they will sprout, take root, and grow. 
land is then tilled. Tillage loosens the soil, kills wel 
and improves the circulation of the water and air in 
soil. At ploughing time, most farm fields are scatte 
with dead stalks, leaves, and other plant wastes from 
preceding crop. This enriches the soil with nutrients 3 
when the land is ploughed. h a 

Farmers plant most crops in the spring after the 
ger of frost has passed. Machines used to plant ue 
are called planters or drills. Some fertilizers p 
cides are applied to the soil during planting. He dí 
applied before or during planting kill many kinds o! 
weeds. ions hil 

Most farmers in modern industrialized nat e 
vest their field crops with machines; for examp'é 
bine harvesters are used to harvest most grain à? 
crops. М 

Crops grown to supply food for human being у, 
called food crops. These crops tend to spoil qu! 


| 
s are 


Mechanized farmi be 
speeds up much of ad ni 
ture. Farmers use sut 
chines as tractors Wi 
pull ploughing com 

left. 


so farmers ship the crops to market as soon as possible 
after harvesting. Crops grown to supply feed for live- 
stock are called feed crops. 

Special crop-growing methods include organic farm- 
ing and hydroponics. Organic farming is the practice of 
growing crops without the use of synthetic chemicals. 
Hydroponics is the science of growing crops in water. 

Specialized livestock production. The principal kinds 
of specialized livestock farms include cattle and sheep 
farms, poultry and egg farms, and dairy farms. Most cat- 
tle апд sheep farms consist mainly of grazing land. In 
some major beef-producing countries, such as Argen- 
tina and Australia, cattle are kept on ranches (large 
farms) until they are to be slaughtered. But in the United 
States, Canada, and a few other countries, many beef 
farmers ship their cattle to farms specializing in fatten- 
ing them for market. 

‚ Atypical fattening farm practises highly intensive ag- 
riculture and fattens cattle on a very small area of land. 
The animals are given large amounts of grain and other 
high-energy feed. 

Most poultry and egg farms are also highly intensive. 
Such a farm may cover only about 0.4 hectare. Yet it may 
raise 20,000 or more laying hens or broiler chickens at a 
time. The birds are kept in temperature-controlled 
buildings and given high-energy feed. 

Ted farms specialize in raising milk cows. The typi- 
poh farm is much larger than a poultry farm but far 
"e er than a ranch. Most dairy farmers grow their own 

crops. But others buy their feed. 

ing for livestock. Livestock care is the provision of 
на animals and the safeguard of their 
vide the dit livestock successfully, farmers must pro- 
m" imals with proper care. They must also select 
,, "n animals for breeding purposes to replace the an- 
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mals that are marketed or that outgrow their usefulness. 


The introduction 
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rais : Success of livestock farming. 
(fora tis snp can be divided into two main groups: 
iini: е s (2) feed concentrates. Forage is either 
to make ре by livestock or plants that have been cut 
Grasslands’, or silage. Most livestock grazes on native 
grasses or siae ips Pastures are fields of cultivated 
sist chief т БЕ forage crops. Feed concentrates con- 
and soybean eed grains, such as maize and sorghum, 
synthetic zi meal. Farmers in some countries also add 
feed concent ns (growth-regulating chemicals) to 
ivestock Pose to stimulate their animals’ growth. 
Scale use of fe ing, or fattening, depends on the large- 
young ао concentrates, Мапу farmers sell their 
excess feed «^ 107 fattening, to farmers who either have 
Most Toe ad who specialize in fattening. 
mely cold ot livestock need protection against ex- 
eir animals wor Many farmers provide shelter for 
raised entirely | ast part of the time. Some livestock are 
ucing c Y indoors on farms geared toward mass- 
livestock S certain kinds of livestock, such as poultry, or 
Health Products, such as eggs. 
by the dels for livestock has been made much easier 
e wi des ment of vaccines and other drugs. 
abled farmers joo introduction of machines has en- 
could in the 510 raise many more animals than they 
Used are haan Examples of the type of machinery 
automatic feeder and the milking machine. 
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Most farm animals are raised to provide livestock 
products. However, farmers also raise breeding stock, 
animals of superior quality which are used mainly to 
produce offspring. Farmers select breeding stock on the 
basis of the animals’ qualities and those of their off- 
spring. Over a period of years, such selective breeding 
can greatly improve the quality of farm animals. 

Mixed farms, or diversified farms, raise a variety of 
crops and livestock. Such farms produce crops to sell 
and to feed their livestock. Most farms in Europe and 
many in the Midwestern United States are mixed farms. 

Mixed farming is less risky than specialized farming. 
Bad weather, insects, or disease may ruin a year's output 
on a specialized farm. Or the market price for a particu- 
lar product may decline sharply. But on a mixed farm, 
losses from one product may often be covered by prof- 
its from other products. 


Subsistence agriculture 


Millions of farm families in Africa, Asia, and Latin 
America produce barely enough food to subsist on— 
that is, to meet their own needs. Subsistence farming 
depends heavily on human labour and requires only the 
most basic farm tools, Although subsistence farmers 
produce goods chiefly for themselves, they may also 
raise small amounts for sale. This type of farming is 
often called semisubsistence agriculture. 

Most subsistence farmers have one or more small 
plots of land, which they farm year after year. Such 
farms are common in the rice-growing regions of south- 
ern Asia and in parts of Africa and Latin America. 

In some countries, many subsistence farmers do not 
have permanent farms. Instead, they live in bands that 
move from place to place within a large area fixed by 
custom. At each stop, the members of the community 
establish temporary farms. The number of such commu- 
nities has declined since the mid-19005. But large com- 
munities still exist in certain parts of the world. They 
practise two main kinds of farming; (1) shifting cultiva- 
tion and (2) nomadic herding. 

Shifting cultivation is an ancient farming method. It 
is widely used on the grasslands and in the forests of 
central Africa, northeastern South America, and parts of 
Southeast Asia. The soil in most of these regions is not 
particularly fertile. But to keep it as fertile as possible, a 
farm community grows crops on the same land for only 
a year or two. The community then cultivates an adjoin- 
ing area or moves to a different part of its territory. At 
each new location, the grass and trees are cut down and 
burned. For this reason, shifting cultivation is also called 
slash-and-burn agriculture. Ashes from the burned grass 
and trees fertilize the soil. The abandoned land returns 
to grass or forest and later can be farmed again. 

Nomadic herding has long been practised in desert 
regions of Africa and Asia. These regions are far too dry 
to grow crops. But they have enough wild grasses to 
support small herds of camels, sheep, goats, and other 
livestock. Tribes of desert nomads keep such herds to 
provide the necessities of life. The nomads depend on 
their animals for milk, cheese, and meat. And they live in 
tents and wear clothing made from the skins and hair of 
the animals. A tribe settles in an area until their livestock 
have stripped it of grass. The tribe and its herd then 
move on to a fresh grazing area. 
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About 4.8 billion hectares of land—more than a third 
of the earth's total land area—are used for farming. 
Farmers grow crops on about a third of this land. Farm- 
ers use the rest of this land for raising livestock. 

To grow crops, farmers need fairly level land and ti//- 
able (workable) soil. In addition, the climate must pro- 
vide a certain amount of warmth and moisture. For ex- 
ample, most crops need a frost-free period, or growing 
season, of at least 90 days to develop from seeds into 
mature plants. Many crops require much longer. Except 
for the Far North and Antarctica, most regions of the 
world have a growing season that is long enough for at 
least some crops. However, many of these regions re- 
ceive less than 25 centimetres of rain a year. Few crops 
can grow in such dry climates without irrigation. 

Climate also largely determines the kinds of crops a 
farmer can grow. Such crops as bananas and cocoa 
beans grow well only in a tropical climate. Other crops, 
such as potatoes and apples, need a cooler climate. 
Many plants, including both bananas and potatoes, re- 


quire much moisture. But some plants, such as sorghum 


and wheat, grow best in a fairly dry climate. 

Over the centuries, many methods have been devel- 
oped to grow crops in unfavourable areas. By using irri- 
gation, for example, farmers can grow crops even in 
some extremely dry places. Where the land is hilly, 
farmers build terraces by carving strips of level land out 
of the hillsides. Greenhouses enable farmers in areas 


with cold winters to grow certain fruit and vegetables all 
year round. During the 1900's, scientists have developed 


many plant varieties and livestock breeds to suit the soil 
or climate of particular areas. 

This section discusses agriculture in major regions 
and some countries of the world. For additional infor- 
mation, see the Agriculture section of individual conti- 
nent and country articles. 


Africa 


Deserts and tropical rainforests cover much of Africa. 
Only about a third of the land is used for farming. But 


Agriculture around the world 


about 62 per cent of all workers are farmers. As in Lats 
America and Asia, subsistence agriculture is commons 
Africa. The main subsistence crops are cassava, maize 
sorghum, sweet potatoes, and yams 

Commercial agriculture in Africa is centred in afew 
widely scattered areas. Irrigated farms along the coast 
the Mediterranean Sea and in the Nile River Valley pre 
duce such crops as cotton, dates, grapes, olives, and 
wheat. Plantations and small farms in the tropics pro- 
duce cocoa beans, coffee, cotton, palm kernels and oi 
peanuts, and sisal. The continent's richest farming cou 
try is South Africa. Unlike most other African countries 
South Africa has large areas of fertile soil and a middi 
latitude climate that is well suited to large-scale farming 
Much livestock is reared and the country has valuable 
fruit, wine, and fishing industries. Exports of wool, 
maize, sugar, and caracul pelts are important (see Kare 
kul). Net income from the agricultural section in 1988 
rose by 65 per cent to about 1.3 billion U.S. dollars. This 
was largely the result of increased earnings from thee 
port of cereals. 


Asia 


About 45 per cent of the land in Asia, excluding the 
former Soviet Union, is used for agriculture. Asias ат 
land is extremely varied. It ranges from the high, dry * 
teaus of eastern Turkey to the hot, wet lowlands of Ind 
nesia and Malaysia. The continent has more than 140 
million farms. Most of them cover less than 04 hecta? 
and are subsistence farms. However, Asia also has mat 
large commercial farms that are operated as scientif 
cally as the farms in western Europe, Australia, and 
North America. , 

The state owns most of the farms in the Communis 
countries of Asia. In Israel, most of the farms are coor 
eratively or collectively owned by the farmworkers е 
Israel Agriculture]). In other countries, the majority E 
farms are privately owned. In the past, much of thep 
vately owned farmland in many Asian countries was 
worked by poor tenant farmers. The rents generally 
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were so high that most tenant farmers barely survived. 
But since ће mid-1900's, land-reform programmes in 
such countries as India and Pakistan have helped many 
tenant families gain title to their land. 

About 58 per cent of Asia's workers are farmers. Sub- 
sistence farmers grow such crops as cassava, rice, 


sweet potatoes, wheat, or yams. Many subsistence farm- 


ers also raise some livestock, usually a few chickens, 
goats, pigs, or sheep. Commercial farming is important 
in Asia's few industrial countries, such as Israel and 
Japan, and in China and Malaysia. China is the world's 
leading rice producer and ranks second only to the 
United States in the production of maize. Malaysia, 
which produces more than one-third of the world's nat- 
ural rubber, is also the world's leading producer of 
palm oil. Almost 30 per cent of the population are en- 
gaged in agriculture, which contributes 19 per cent of 
gross national product. The Philippines is the world's 
largest producer of coconuts and coconut products. In 
1987 these provided almost 12 per cent of total export 
earnings. It also exported fresh fish and crustaceans val- 
ued at 392.2 million U.S. dollars. 

In India, 66 per cent of the working population is en- 
gaged in agriculture which, in 1992, accounted for 30 
per cent of gross national product. Most of India's sown 
area is planted with cereals, but extensive plantations 
produce tea, rubber, and coffee. Cotton, jute, sugar, oil- 
seeds, tobacco, and other cash crops are grown. Im- 
proved irrigation and the introduction of high yield and 
ao strains of rice and wheat have led to 
ber arvests, enabling the accumulation of surplus 

and even the export of wheat and rice. 


Australia and New Zealand 


Ec farmers contribute about 3 per cent of the 
ue of all the goods and services produced in the 
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chest farming country in Africa. The work- 
harvesting potatoes in the Transvaal prov- 
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country. New Zealand's farmers contribute about 6 per 
cent. About 6 out of every 100 people in Australia and 9 
out of every 100 people in New Zealand are engaged in 
farming. Farmland covers nearly 67 per cent of Australia 
and nearly 60 per cent of New Zealand. In both Australia 
and New Zealand, more than 90 per cent of the farmland 
is pasture or relatively dry grazing land and is used 
mainly for raising cattle and sheep. Australia leads the 
world in wool production and is an important producer 
of beef, lamb, mutton, and dairy products. New Zealand 
also ranks high among the world's producers of lamb 
and mutton. 

Australia. The northern, tropical part of Australia 
consists of two regions, northeastern and central 
Queensland. Along the northeastern coast of Queens- 
land, many farmers grow sugar cane. Others raise beef 
cattle. A few produce such tropical fruit as pineapples. 
In central Queensland some farmers raise sheep. Only 
the eastern, southeastern, and southwestern regions of 
the Australian continent receive enough rainfall to pro- 
duce crops and high-yielding pastures. In coastal areas 
where the soil is suitable, the forests have been cleared, 
and pastures of white clover, perennial ryegrass, and 
paspalum have been established. These are used for 
grazing dairy cattle. Vegetables, apples, and some other 
fruit are also grown in some areas of the coastal re- 
gions. 

On the tablelands and ranges of the Great Dividing 
Range, inland from the coast, pastures of perennial rye- 
grass, white clover, and subterranean clover are grazed 
by beef cattle. Sheep are also grazed there for fat-lamb 
production. 

The western slopes of the Great Dividing Range, the 
western plains and the Mallee sand hills are used for 
wheat production. As wheat is rotated with pastures of 
subterranean clover or barrel medic, the same regions 


Cattle stations in Australia carry thousands of animals. Some 
properties cover more than a million hectares, but the average 


holding is 400,000 hectares. 
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are used for grazing almost half of the sheep in Aus- 
tralia. 

In the inland areas, sheep and some cattle are grazed 
on the native vegetation. Only the true deserts such as 
the Simpson Desert are not used for some type of graz- 
ing. 

Puis governments have built large reservoirs on 
rivers in the Murray-Darling Basin to store water for irri- 
gation. In the north of New South Wales and in Queens- 
land, cotton is the main irrigated crop. In southern New 
South Wales and in Victoria, irrigated rice and wheat 
and limited amounts of grapes, citrus, and stone fruit, 
are grown. More than half of Australia's irrigated land is 
sown pasture, which is used for dairying, producing fat 
lambs, or fattening cattle. 

Almost all farmers in Australia are commercial 
farmers—that is, they sell their produce for money. For 
this reason, they grow crops and keep animals that are 
likely to bring them the highest profit. In Australia, farms 
are often much larger than is common in most other 
parts of the world. Some Australian cattle stations in arid 
areas extend over as much as 1,000 square kilometres. 
Management of such farms is complex. 

New Zealand. Both islands have an extremely favour- 
able climate for agriculture. In the North Island, pastures 
grow throughout most of the year. In the South Island, 
their growth is checked during winter. The mountainous 
nature of much of the country, especially in the South Is- 
land, limits farming activities, but farmers graze sheep 
on all but the steepest slopes. Most dairy farms are lo- 
cated in the lowland areas with the best pastures, such 
as the western districts of the North Island. In lowland 
areas with poorer pastures unsuitable for dairy farming, 
farmers raise flocks of lambs for meat, or keep herds of 
beef cattle. Most farmers in New Zealand are commer- 
cial farmers and their farms generally correspond to 
those in Australia in terms of size. 


Europe 


About 50 per cent of the land in Europe, excluding 
Russia, is farmland. Most of this land is level and re- 
ceives abundant rainfall. As a result, approximately 60 
per cent of Europe's farmland is used to grow crops. 

Russia has the largest land area of any country in the 
world. It ranks among the leading countries in area of 
farmland. But farmland makes up only about 15 per cent 
of Russia's land. The majority of this farmland is in Eu- 
rope. Most of the Asian part of Russia is too dry or has 
too short a growing season for farming. However, some 
of the land located in this region is suitable for raising 
livestock. 

Farmers in most European countries use modern 
farming methods and equipment. But agriculture differs 
from country to country, especially between the coun- 
tries of Western Europe and Eastern Europe. 

Western Europe has only about 4 per cent of the 
world’s farmland. Yet it is one of the most productive 
farming regions on earth. Western European farmers 
produce about 19 per cent of the world's potatoes; 
about 16 per cent of the wheat; about 15 per cent of the 
eggs; about 27 per cent of the milk; about 39 per cent of 
the sugar beet; and about 31 per cent of the barley. 
About 5 per cent of all workers are employed in farm- 
ing. 


Agriculture in Western Europe is highly intensive. Fy 
example, most of the region's wheat is grown on smal 
farms, and the farmers use large amounts of fertilizer o 
each unit of land. Partly as a result of the intensive oper 
ation, wheat yields in Western Europe often average 
about 40 per cent higher than in the United States, But 
Western Europe receives more rain than do the wheat 
growing regions of the United States, and this factor 
also contributes to the higher yields. 

Most Western European farms аге not only more in 
tensive but also smaller and much more diversified the: 
US. and Canadian farms. The typical farm covers only! 
to 16 hectares. It raises alfalfa, barley, potatoes, sugar 
beet, and wheat, as well as various kinds of livestock, 
such as cattle and pigs. Specialized farms produce grel 
quantities of citrus fruit, grapes, milk, olives, poultry, 
and vegetables. Most Western European farms are рїї 
vately owned. 

Governments of the members of the European Union 
must apply the Common Agricultural Policy (CAP. This 
involves certain minimum prices for most agricultural 
products. Prices are maintained partly by a levy chargé 
on any imports of the commodity into the community. 
The European Union will also buy and store ex 
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cess products to maintain prices at or above the mini- 
mum. The community and national governments have a 
number of other schemes to help farmers increase their 
income or efficiency. 

United Kingdom. About 537,000 workers in the 
United Kingdom (UK) have jobs connected with agricul- 
ture. These workers make up less than 2 per cent of the 
working population. They produce food mainly for the 
home market, providing about two-thirds of all the UK's 
basic foods. Farmers use about 74 per cent of the total 
area of land, and the farms are highly mechanized. Many 
farmers practise mixed farming. 

Cows provide all the milk for UK needs, with some 
left over to make cream, butter, and cheese. Three- 
quarters of UK beef also comes from home-reared cat- 
tle. Sheep provide most of the lamb and mutton for the 
home market, and nearly half of the wool is exported. 
The main areas for pig production are eastern and 
southern England, and Northern Ireland. All the pork 
and nearly half the bacon eaten in the UK comes from 
these pigs. Nearly all UK table poultry and eggs is home 
produced. 

The chief crops, in order of importance, are grass, 
barley, wheat, oats, potatoes, sugar beet, and fruit and 
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vegetables. Wheat is grown mainly in the eastern half of 
England. About half is milled for flour and half is fed to 
livestock. Most farmers grow varieties of soft wheat, 
ground to make flour used in biscuits and cakes. Pota- 
toes and sugar beet are two other important crops. 
Nearly half of UK sugar comes from home-grown beet. 
Fruit and vegetables can be grown in most regions, but 
some are particularly suitable, for example, Kent and the 
Vale of Evesham. 

All big towns have wholesale markets for fruit and 
vegetables to which farmers send their produce. Whole- 
salers collect it and sell it to shopkeepers. Some meat is 
handled in the same way, but traditional markets are still 
popular, The government has set up boards to cover the 
marketing of hops (used to give a bitter taste to beer), 
meat, milk, potatoes, and wool. 

Ireland. In the Republic of Ireland, about 171,000 
people work on the land. This figure represents 13 per 
cent of the Republic's work force. Farmers use about 82 
per cent of the land. Irish farmers export much of their 
produce. Agricultural goods make up nearly 18 per cent 
of the Republic's exports. Marketing boards govern the 
export and marketing of barley and wheat, milk, pota- 
toes, and pigs and bacon. 
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The agricultural labour force 


The percentage of workers engaged in agriculture varies greatly 
among the regions of the world. In Africa, for example, about 62 
per cent of all workers are farmers. But farmers make up only 
about 6 per cent of the total Australian labour force. 


МИШ Agricultural workers ЕШЕШ Nonagricultural workers 
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Sources: Food and Agriculture Organization of the United Nations; World Book estimates. 


Regional contributions to world crop production 


This graph shows how much each major world region contrib- 
utes to the world’s crop output. Europe and the United States 
and Canada account for 29 per cent of the total production. But 
these regions have only about 3 per cent of the world’s farmers, 
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Eastern Europe. In Eastern Europe, some fan 
owned by the government and some by individ 
ers. Under Communist rule, the governments 
Eastern European countries owned most of tl 
land. But in the late 1980s, non-Communist g 
began to replace the Communist governme 
ern Europe. In 1991, the Soviet Union broke 
Eastern European countries, including repu 
had been part of the Soviet Union, passed law 
government-owned land to be distributed to i 
chased by individual farmers. 

In the early 1990's, private ownership of farm: 
creased. In Poland, for example, most farmers. 
their own farms. However, the government 
many farms. The main kinds of government-o 
farms are state farms and collective farms. S 
are managed entirely by the government. 
ment pays wages and collects the profits for 
products. Collective farms are controlled by 
ment but managed in part by the workers. The 
are paid wages and also share in the profits. 

About 16 per cent of workers in Eastern Eui 
on farms. Farmers in Eastern Europe raise 
same kinds of crops and livestock that Wes 
pean farmers raise. But the government-o 
are much larger than the farms in Western Ёш 


Latin America 


About 36 per cent of the land in Latin Amt 
been developed for farming. Much of the re 
the tropics, and the tropical soils and cli 
well suited to many of the crops grown in cot 
gions. The largest and most fertile farming 
America are in Argentina, Paraguay, Urugua 
southern Brazil. 

About 25 per cent of all Latin-American 
their living by farming. Most are subsistence! 
who live mainly on such crops as cassava, 
beans, or potatoes. However, commercial a 
also important in Latin America. Wealthy fa 
most of the commercial farms, and hired 
tenants supply the labour. But since the mid 
many Latin-American countries have begun 
programmes. The land-reform programmes: 
ken up many large estates and distributed tl 
among poor farmers. 

Plantations in tropical regions of Latin ^ 
most of the world's commercial supplies of 
coffee, about a third of the cocoa beans, 

a quarter of the sugar cane. Large farms an 
Argentina and Brazil produce great quanti 
and other agricultural products. Both cou! 
among the world's top producers of beet 
beans. Brazil is also a leading producer 
Argentina is one of the world's chief моор 
countries. 


North America 


Farming is an important industry in the 
with over half the land area used for agricul 
poses. The proportion of farmland used in 
considerably less, yet the percentage of 
employed by the two nations is roughly the 

Canada. About 74 million hectares, ОГ 


cent of the country's total land area, is used for farming. 
Most of Canada's farmland lies in the provinces that bor- 
der the United States. The nation has about 280,043 
farms. They average 208 hectares in size. About 62 per 
cent of Canada's farmland is used to grow crops. 

Canada has two major farming regions. The larger 
one extends through the Prairie Provinces— Manitoba, 
Saskatchewan, and Alberta. The other region lies in 
southeastern Canada. The Prairie Provinces grow most 
of Canada's wheat, rapeseed, and barley. These prov- 
inces also produce about two-thirds of Canada's most 
valuable farm product— beef cattle. Farms in the south- 
east produce dairy products, eggs, fruit, maize, and veg- 
etables. Only about 3 per cent of the Canadian labour 
force work on farms. 

United States. Farmland covers about half the area of 
the United States—that is, nearly 427 million hectares. 
The United States has about 188 million hectares of 
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cropland, more than any other country in the world. The 
remaining U.S. farmland is used for raising livestock. 

Only about 2 per cent of all American workers are 
employed on farms. Yet the United States produces 
much of the world's farm output, including 21 per cent 
of the beef and 18 per cent of the grain and milk, and 12 
per cent of the eggs. American farmers can produce 
such great quantities of food for two main reasons: (1) 
the United States has vast areas of fertile soil, and the 
climate in many of these areas is ideal for agriculture, 
and (2) U.S. farmers use scientific farming methods and 
much highly technical farm machinery. 

The United States has about 1,925,300 farms. They av- 
erage 187 hectares in size. Most farmland in the United 
States is privately owned. The federal government owns 
much grazing land in the Rocky Mountain and Great 
Plains regions. The government leases most of this land 
to ranchers. 


History of agriculture 


For hundreds of thousands of years, prehistoric peo- 
ple lived by hunting, fishing, and gathering wild plants. 
Then about 9000 B.C., people took the first steps toward 
agriculture. Some tribes discovered that plants can be 
grown from seeds. They also learned that certain ani- 
mals could be tamed and then raised in captivity. These 
two discoveries marked the beginning of the domestica- 
tion of plants and animals. Scholars believe that domes- 
‘cation began in the Middle East and then spread to 
surrounding areas. Later, people in other parts of the 
bars independently learned how to domesticate plants 
i дра Domestication made agriculture possible. 

Зацы 8000 B.C, certain tribes in the Middle East had 
a = al posted plants and animals for j 
culture, evelopment marked the beginning of agri- 
ae developed independently in northern and 
eastern Asia about 7500 B.C. and also in central 
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Peng by about 7000 B.C. It spread to other parts of 
5 хадна these areas and from the Middle East. 
ore information on the beginning of agriculture, 


Detail of a clay seal (about 2900 B.C) from Mesopotamia 


rm не began in the Middle East about 10,000 years ago. 
ucts included grain grown in Mesopotamia. 
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see Prehistoric people (The rise of agriculture); Indian, 
American. 


Ancient times 


People who farmed no longer had to travel continu- 
ously in search of food and so built permanent settle- 
ments, some of which became the first civilizations. 

The Middle East. The first great civilizations arose in 
two regions of the Middle East. One region was the Nile 
River Valley of Egypt. The other was Mesopotamia, 
which lay northeast of Egypt between and around the Ti- 
gris and Euphrates rivers. Both regions had fertile soil, 
but neither received enough rain for crops to grow. 
Farmers discovered, however, that they could grow 
crops during most of the year if they used river water 
for irrigation. By about 3000 B.C., Egypt and Mesopota- 
mia had developed the world's first large-scale irrigation 
systems. Also by about 3000 B.C., Egyptian and Mesopo- 
tamian farmers invented a plough that oxen could pull. 
Earlier farmers had pulled their ploughs by hand. The 
ox-drawn ploughs worked much better and faster. 


Detail from а copy of a wall painting about 1275 В.С) 


An irrigation device called a shadoof was used by the ancient 
Egyptians to draw water from the Nile River for their crops. 
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The large-scale irrigation projects and ox-drawn 
ploughs helped Egyptian and Mesopotamian farmers 
produce much more food than their families needed. 
The food surpluses enabled increasing numbers to give 
up farming and move to the cities. Classes of builders, 
craftworkers, merchants, and priests began to appear— 
and systems of writing were improved. These develop- 
ments contributed greatly to the growth of civilization. 

The Roman Empire began as a country of small 
farms on the Italian peninsula before 500 B.C. By the A.D. 
200s, Rome had conquered much of Europe and the 
Middle East and the entire Mediterranean coast of Af- 
rica. As Rome grew, farms within the empire increased 
in size and became highly specialized. Most large farms 
specialized in growing wheat. 

The Romans introduced into Europe the advanced 
farming techniques of the Middle East, such as the ox- 
drawn plough and methods of irrigation. The Romans 
also developed new farming methods of their own. For 
example, they began the practice of leaving half of every 
field fallow (unplanted) each year. The fallow soil could 
store nutrients and moisture for a crop the following 
year. The Romans also developed various systems of 
crop rotation. In one system, they used legumes, or 
pulses, as a rotation crop. Legumes enrich the soil with 
nitrogen, one of the chief nutrients that all crops need to 
grow. By building terraces, Roman farmers were able to 
grow such fruits as grapes and olives along the steep 
shoreline of the Mediterranean Sea. In various parts of 
the empire, Roman engineers built lengthy irrigation ca- 
nals and huge structures to store grain. 

The selective breeding of plants and livestock began 
in Europe during Roman times. For example, farmers in 
the part of Europe that is now the Netherlands pro- 
duced the first specialized breed of dairy cattle, the Hol- 
stein, about 100 B.C. 


The Middle Ages 


During the A.D. 4005, barbarian tribes swept into the 
West Roman Empire. By the end of the 400's, the empire 
had fallen to the invaders, marking the start of the 1,000- 
year period known as the Middle Ages. 

The barbarian invasions triggered civil wars through- 


is eh А Detail of an illuminated manuscript (14005) 
he use of horses for farm work began in Europe during thi 
Middle Ages and helped farmers increase their ane Ae 


out Europe. These wars, in turn, led to the collapse of 

Europe's economic system, including the use of mone 
Anew economic system called manorialism gradually 

developed in many areas. Under this system, farms be 
came part of large estates known as manors. The mar 

ors were controlled by rich lords and worked by peas 

ants. The peasants supplied the lord of their manor wit 
goods and services in return for use of the land. Peas 

ants could not be denied use of the land as long as thy 
fulfilled their duties to their lord. But they were nota 

lowed to own land. See Manorialism. 

European farmers invented a three-field system of 
crop rotation during the Middle Ages. In many areas f 
replaced the Roman two-field system. Under the new 
system, farmland was divided into three fields rather 
than two. Farmers left one field fallow and grewa ditte 
ent crop in each of the two remaining fields. In this wa 
two-thirds of the land was farmed each year, instead d 
half of it. 

During the 9005, a new and important kind of hame 
was introduced into Europe. Unlike earlier harnesses t 
could be used to hitch a horse to a plough. A horse cat 
pull a plough three or four times faster than an ox cat 
Thereafter, horses gradually replaced oxen as the chid 
source of power on many European farms. 

European farmers continued to improve plants алі 
livestock by selective breeding during the Middle Age 
Many special-purpose livestock breeds were devel 
oped. For example, a breed of dairy cow that gave esie 
cially rich milk was developed in northwestern Europe 
about 1100. This breed, called the Guernsey, is still a 
major source of milk used to make butter. 

Manorialism had begun to die out in Western Eur 
by the 12005, as money again came into use for pa} 
of goods and services. More and more peasants re 
ceived wages for their work and paid rent for their : 
But until the 17005 and 1800s, peasants still could n 
own land in most European countries. 


Colonial agriculture А 
hat began int 


"T 
of agriculture by the time the first European exor. 
arrived. In various parts of the Americas, In^ 
grew cocoa beans, maize, peanuts, peppers: 
trees, gourds, sweet potatoes, tobacco, 
Europeans first learned of these crops; aC ^ руду 
grow them, from the Indians. The Europeans, ; js an 
brought their seeds, livestock, and farming b | 
methods to the regions they explored and se 

By the late 1600's, England, France, the : 
Portugal, and Spain had colonies througho? hed p^ 
cas. In tropical regions, the colonists establis 
tions that specialized in growing such cro 
beans, coffee, and sugar for export. Labo 
plied by black slaves imported from dir at low 
tive-born Indians, who were forced to Wor Y 
wages. jes, W 

In most of England's North American coloni? 


ever, the settlers started family farms. Each family had its 
own plot of land, which produced enough food and 
other products to meet the family's needs. Plantation ag- 
riculture became important only in England's Southern 
colonies— Maryland, Virginia, North and South Carolina, 
and Georgia. By the mid-1700s, Southern plantations 
were growing rice, sugar cane, tobacco, and a dye- 
producing plant called indigo. By the time cotton be- 
came a major plantation crop in the 1800, the Southern 
colonies had imported thousands of black Africans for 
slave labour. 

Agriculture developed more slowly in the French col- 
onies in what is now eastern Canada. The French, who 
controlled most of eastern Canada from the late 1500s 
until 1763, did little to encourage farming. Much of the 
land was owned by nobles or merchants called se/- 
gneurs. The settlers themselves could not own land. But 
they could rent small plots from the seigneurs. By the 
mid-1600s, many French settlers had started small sub- 
sistence farms on rented land along the St. Lawrence 
River in Quebec. These farms, and similar ones in Nova 
Scotia and Prince Edward Island, remained almost the 
only farms in Canada until Great Britain gained control 
of the country in 1763. Settlers then began to clear the 
heavily forested lands of Ontario for farming. 

Europeans established plantations in parts of Asia 

the 1600's and after. But except on the planta- 
tions, few Asian farmers adopted European farming 
peces Instead, they continued to use—and improve 
oa те that had developed in their countries 
tod undreds of years. Rice growers, for example, con- 
pe ly improved the methods of irrigating their fields. 

à result, such heavily populated countries as China, 
D Japan greatly increased their rice production 

16005 to the 1800's. But in the 1600, wealthy 
pen ers throughout Asia began a system of tenant 
: z enti lasted almost unchanged until land re- 
Par е mid-19005. The system kept the vast major- 
ian farmers in constant poverty. 


The Agricultural Revolution 


During the early 17005, a great change in farming 
rick Agricultural Revolution began in Great Britain. 
wie tian resulted from a series of discoveries and 
E ton made farming much more productive 
olution had ore. By the mid-1800's, the Agricultural Rev- 
ad spread throughout much of Europe and 
the rapid Чен One of the revolution's chief effects was 
Sota of towns and cities in Europe and the 
Were nee ded uring the 1800's. Because fewer people 
ousands m to produce food, farm families by the 
e Apri d to the towns and cities. 
mainly dos ce Revolution was brought about 
satis € developments. They were (1) improved 
ing; and (3) 9 methods; (2) advances in livestock breed- 
the invention of new farm equipment. 
17005, a reti топо methods. In the early 
wnshend b, English politician named Charles 
found that tu egan to experiment with crop rotation. He 
foursfield roi "hips could be used as the fourth crop in a 
two grains ration system. The other crops consisted of 
Such as alfa oly varieties of wheat, and a legume 
Ents to the s pé clover. Each crop either added nutri- 
oil or absorbed different kinds and amounts 


inve 
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of nutrients, Farmers therefore did not have to leave any 
land fallow, as in the two- and three-field rotation sys- 
tems. 

Townshend's experiments did not become well 
known during his lifetime, except to earn him the nick- 
name “Turnip” Townshend. But in the late 1700's, an Eng- 
lish nobleman named Thomas Coke produced greatly 
increased yields using Townshend's system. Coke en- 
couraged other farmers to adopt the method, and it 
soon became widely used in England. The system en- 
abled farmers to grow crops on all their land each year, 
which made farmland much more productive. Both 
Townshend and Coke lived in the county of Norfolk, and 
so the four-field rotation system became known as the 
Norfolk system. 

Before the development of the four-field system, 
farmers could not grow enough forage to feed livestock 
through the winter. Most livestock therefore had to be 
slaughtered in the autumn, and the meat was preserved 
with salt. But the four-field system greatly increased the 
production of forage crops, especially turnips and clo- 
ver. As a result, farmers could produce fresh meat 
throughout the year, not only during the months when 
livestock could be turned out to pasture. 

Advances in livestock breeding. In the late 17005, 
an English farmer named Robert Bakewell showed how 
livestock could be improved by intensively breeding an- 
imals with desirable traits. Bakewell produced improved 
breeds of cattle, horses, and sheep. He became best 
known for developing a breed of sheep that could be 
raised for meat as well as for wool. Earlier breeds of 
sheep were expensive to raise for meat because they 
fattened too slowly. As a result, most sheep were raised 
for wool only. But Bakewell's breed, called the Leicester, 
fattened quickly. It could therefore be raised for slaugh- 
ter at a reasonable cost. The cost was so low, in fact, that 
mutton soon became the most popular meat in England. 

The invention of new farm equipment. The first 
important inventor of the Agricultural Revolution was 
Jethro Tull, an English gentleman farmer. Tull lived dur- 
ing the late 16005 and early 1700s. But his inventions 
were not widely used until the late 1700. 

When Tull began his career, farmers still planted 


Detail of an engraving from Horse-Hoeing Husbandry 
11731) by Jethro Tull 


The first modern farm machine was a seed drill, or planter. It 
was invented by Jethro Tull of England about 1700. 
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Detail of an engraving (1869) in Harper's Weekly based on 
a drawing by William L. Sheppard 


The toothed cotton gin, invented by Eli Whitney of the United 
States in 1793, saved workers the labour of removing cotton- 
seeds by hand. 


seed by sowing—that is, by hand scattering. To conserve 
seed and increase yields, inventors had tried to build a 
machine that would dig small trenches in the soil and 
deposit seeds in them. About 1700, Tull built the first 
such seed drill that worked. Actually, it was the first suc- 
cessful farm machine with inner moving parts. 

One of the most important inventions of the Agricul- 
tural Revolution was the toothed cotton gin, invented by 
Eli Whitney of the United States in 1793. Before Whit- 
ney's invention, farmers grew little cotton because of 
the difficulty of separating the fibre from the seeds. The 
cotton gin simplified this work and so made large-scale 
production of cotton possible. During the early 18005, 
cotton replaced tobacco as the leading plantation crop 
in the Southern States. 

During the late 1700's and early 18005, inventors 
began to work on machines to harvest and process the 
ever-increasing amount of grain being produced by U.S. 
farmers. In 1834, Cyrus McCormick, an American inven- 
tor, patented the first successful harvesting machine, or 
reaper. Also in 1834, two American brothers, John and 


Engraving (1800s) by an unknown 
American artist 


The first successful harvesting machine, or reaper, was pat 
ented by the American inventor Cyrus McCormick in 1834. 


Hiram Pitts, patented a thresher. Their machine became 
the model for most modern threshers. During the early 
18005, inventors began work on developing a combine 
harvester and thresher, called a combine. But combines 
were not widely used until the early 1900s. 

Equally important to increased grain production was 
a steel plough invented by John Deere, an Illinois black 
smith, in 1837. Earlier ploughs were made of cast iron 
and wood and did not easily turn the thick soil that cor 
ered much of the American Midwest. The soil would 
stick to the face of the plough and clog the furrows. Bu 
the soil fell away easily from the steel face of Deeres 
plough, permitting it to cut a clean furrow. 


Agriculture in the 1900's 


Since the 18005, science and technology have helpe 
make agriculture increasingly productive. About 1850, 
for example, each U.S. farmer produc ed, on average, 
enough food to feed five people. Today, each farmer 
produces enough to feed 78 people. 

Science and technology have contributed to the gr 
increase in farm production in three main ways. They 
have (1) provided farmers with new sources of power, 
(2) produced improved plant varieties and improved 
lines (varieties) or breeds of livestock; and (3) develope 
new agricultural chemicals. 

New sources of power. Steam powered tractors 
were developed in the mid-1800s, and some Me 
Europe and North America began to use them. But 3 
tractors were expensive, and they were difficult to op! 
ate. As a result, most farmers continued to use horses 
and mules to power farm machines. E 

The first successful petrol-driven tractors were m 
in the United States in the early 18905. However, they 
were not powerful enough for most farm wor 
early 19005, engineers had designed models 
enough to pull a plough. The first all-purpose tr ей 
appeared іп the 19205. They could be used to po i 
variety of farm machinery, from ¢ ombines to к i 
pickers. The new tractors gradually replaced em 
mals and steam-powered machines on ane yid 
farms. Today, there аге about 16} million farm tr 
throughout the world. 


work 


An early petrol-driven tractor did only light 


» for fa 
nalled the beginning of a new age of powe" fo 


In Japan and several European countries, most farms 
had electric power service by the ті-19305. But the ex- 
tension of electric service to rural areas of the United 
States was slow until 1935. Then the government helped 
expand service by granting low-interest loans for rural 
electric power development. 

Today, farmers use electric motors to run milking ma- 
chines, irrigation pumps, and many other farm ma- 
chines, Farmers also use electricity to operate electronic 
and automated equipment. This equipment includes de- 
vices that fill feeding troughs or collect and grade eggs 
automatically. Some farmers have direct-dial telephone 
service to electronic computers at agricultural colleges 
or other farm information centres. The computers help 
farmers solve a variety of problems. For example, they 
can determine the correct mixture of ingredients to use 
in livestock feed or the profit that can be expected from 
à particular farm product. 

Improved plant and livestock breeding. During 
the ті-18005, an Austrian botanist and monk named 
Gregor Mendel discovered the principles of heredity. 
Mendel thus laid the groundwork for genetics—the sci- 
ence that explains how characteristics are inherited. The 
development of genetics during the 1900's has made it 
possible to breed plants and animals scientifically. 

In the early 19005, plant breeders in the United States 
developed a hybrid maize that produced unusually high 
yields. Various maize hybrids became commercially 
available in the 1920s. Ву the early 1960's, more than 95 
m cent of all U.S. maize acreage was planted with hy- 
bet =a уеде maize yields increased dramatical- 
Hio sis n out 69 bushels per hectare in the early 1920s 

Dunn d 292 bushels per hectare in the mid-19805. 
ue 2: е 19605, scientists introduced varieties of 
мб din that gave much higher yields than earlier 

v be new varieties were intended mainly to 
быс ОКЕ; nations, such as India and Mexico, in- 
ful that ithas rhe supply. This effort proved so success- 

Шур аа called the Green Revolution. y 

uring the ek ers developed many improved lines 
techniques s. They also devised intensive selection 
Specialists i o speed genetic development. Nutrition 
improved шей livestock feeds, and veterinarians 

dedma in ods of health care. All these advances 
example cu ivestock more and more productive. For 
the United ipsam average milk production per cow in 
tween the d em qup by about 2,100 litres be- 
todays bier = and the mid-1980s. In addition, 

ler breeds or P ickens grow about twice as fast as ear- 

New Lt on half as much feed. 
ginning of a а chemicals. Almost since the be- 
Stances to on ^. е farmers have used various sub- 
ample, they Ay the soil and to kill insect pests. For ex- 
Zers since Diels used wood ash and manure as fertili- 
other natural istoric times. Arsenic, pyrethrum, and 

Uch su cnr have long served as insecticides. 
little was kno es were used because they worked. But 
ince the elas why or how they worked. 

s, riri aii of modern chemistry in the late 
chemicals for u ave produced many kinds of synthetic 
clude (1) fem se in agriculture. These chemicals in- 
Plant killers: iid (2) insecticides; (3) herbicides, or 
Mal disease, and (4) chemicals to control plant and ani- 

- All these chemicals have helped increase 


Agriculture 175 


farm production dramatically during the 19005. But in 
some instances, agricultural chemicals have been over- 
used or used improperly and so have contributed to en- 
vironmental pollution. Many countries now limit such 
practices and prohibit the use of chemicals that have 
been proved harmful. 

Fertilizers. During the 1800s, scientists began to 
identify the chemicals that crops need to grow. They es- 
tablished, for example, that legumes are useful rotation 
crops because the plants incorporate atmospheric nitro- 
gen into the soil. Scientists also identified other ele- 
ments that crops need, such as phosphorus and potas- 
sium. Mixed fertilizers that contained the necessary 
elements soon became commercially available. But their 
use was often limited by high cost. 

Acommercial method of capturing atmospheric ni- 
trogen was developed in 1913 by the German, Fritz 
Haber. See Nitrogen (Production of ammonia) Nitrogen 
is such an important fertilizer element that the develop- 
ment of low-cost nitrogen greatly affected the use of fer- 
tilizer. Worldwide, the use of commercial fertilizer more 
than doubled from the late 19605 to the early 19805. See 
Fertilizer. 

Insecticides. In 1939, scientists in Switzerland devel- 
oped a powerful chemical, called DDT, for use as an in- 
secticide. By the early 1950s, farmers were using great 
quantities of DDT on their crops. But scientists then dis- 
covered that although DDT killed insect pests, it also en- 
dangered other animal life. In the 1970's many govern- 
ments banned most uses of DDT, including its use in 
farming. Today, most farmers use insecticides made of 
the chemical compounds organophosphate and carba- 
mate. For more information on methods of insect con- 
trol, see Insect (Insect control); Insecticide. 

Herbicides. Throughout history, farmers have had to 
fight against weeds. But until the mid-1900s, hand weed- 
ing, hoeing, and machine cultivating were almost the 
only methods farmers had to control weed growth. The 
first chemical herbicide, called Z,4-D, was patented in 
the United States in 1945. It quickly became—and still 
is—the most widely used herbicide. For more informa- 
tion on herbicides and other methods of weed control, 
see Weed (Weed control). 

Chemicals to control diseases. Like weed growth, 
plant and animal diseases have always been difficult and 
costly problems for farmers. Many plant diseases are 
caused by tiny organisms called fungi. Since the mid- 
1800's, scientists have developed a number of chemicals 
known as fungicides to help fight these diseases. Some 
plant diseases are caused by viruses or bacteria. Chemi- 
cals have also been developed to help control these dis- 
eases. In addition, scientists continually develop plant 
varieties that have greater resistance to disease. For fur- 
ther information on fungi and fungicides, see Fungi (The 
importance of fungi); Fungicide. 

Most animal diseases are caused by bacteria or vi- 
ruses. Some of these diseases are controlled by vac- 
cines. The great French scientist Louis Pasteur created 
the first livestock vaccines in the 1800's. They were de- 
veloped against such diseases as anthrax and chicken 
cholera. During the 1900s, chemists have introduced ad- 
ditional vaccines as well as antibiotics and other sub- 
stances to help fight livestock diseases. See Veterinary 


medicine (On farms). 
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Recent developments. Since the early 19505, the 
demand for food throughout the world has more than 
doubled. To help meet the demand, farmers have ex- 
panded their food output enormously over the last few 
decades. 

The largest increase in food demand has occurred in 
the nonindustrial, or developing, countries. Rapid popu- 
lation growth in these countries has been chiefly re- 
sponsible for the increase. But most developing coun- 
tries produce barely enough food to meet their present 
needs. And few of them can afford to import the addi- 
tional supplies they need to feed their rapidly growing 
population. The developing countries therefore must ex- 
pand their food production greatly or face a severe food 
shortage. Most developing countries, however, lack the 
expertise and financial resources that scientific farming 
requires. 

To help overcome this problem, many industrial 
countries sponsor programmes that provide farmers in 
developing countries with low-interest loans and techni- 
cal training to help modernize their farm operations. 
The Food and Agriculture Organization (FAO}—an 
agency of the United Nations—helps coordinate the vari- 
ous national programmes. The FAO also sponsors assist- 
ance projects of its own. See Food supply. 

Throughout the 19705, demand for farm products in- 
creased rapidly. As a result, many farmers, especially in 
the United States, borrowed large sums of money to ex- 
pand their production. But in the 1980, farmers in many 
countries began to face a severe farm debt crisis. Inter- 
est rates for borrowed money increased sharply, and 
worldwide demand for imported farm products de- 
creased. The decreased demand led to lower prices. As 
a result, many farmers have been unable to repay their 
loans and prepare for a new growing season. Many 
have had to sell their farms, and the prices of farms have 
dropped. 
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Questions 


How does climate determine the kinds of crops that 
grown in a particular region? 

When and where did agriculture begin? 

What are some of the products besides food 
culture provides? (ihe 

What is subsistence agriculture? In what parts 9 


produ 


tion? ег? 
How do intensive and extensive agriculture differ 
Why is mixed farming less risky than specialize 
What was the Agricultural Revolution? 


is the common name for a group of about 
18 species of woodland plants that grow in Asia, Eu- 
rope, North America, and the Andes Mountains of 
South America. The hairy leaves are featherlike and con- 
sist of both small and large leaflets. The small, yellow 
flowers grow in clusters on a long spike. The fruit is a 
cone-shaped bur that has hooked bristles. 

Scientific classification. Agrimony is in the rose family, Ro- 
saceae. It is classified as Agrimonia eupatoria. 

Agrippa, Marcus. See Augustus (Rise to power). 
Agrippina the Younger (A.D. 15-59) was one of the 
most powerful women in ancient Rome. Agrippina was 
the great-granddaughter of the emperor Augustus and 
sister of the emperor Caligula. She greatly influenced 
two other Roman emperors—her husband Claudius and 
her son Nero. 

In AD. 39, Caligula banished Agrippina from Rome 
for her part in a plot against him. She returned after her 
unde Claudius became emperor in A.D. 41. She married 
Claudius in A.D. 49. The following year, she was hon- 
oured by the founding of a Roman colony, Colonia 
Agrippinensis, at her birthplace in what is now Cologne, 
Germany. Agrippina persuaded Claudius to adopt Nero, 
her son by a previous marriage, as guardian of Claudius’ 
son, Britannicus. Many Romans believed that Agrippina 
RN Claudius in A.D. 54 so Nero could succeed to 

te rone. In the first year of Nero's reign, she had great 
ose power. She retired from the imperial court after 
* DE died— probably by poison at Nero's order— 
жуы Мего had Agrippina murdered four years 
ater. See Claudius; Nero. 
inis wem is a branch of agricultural science that 
as = e study of crops and the soils in which they 
арол MO work to develop methods that will 
eod un ew ofthe soil and increase the production 
йт ге crops. They conduct research in crop 

‚ irrigation and drainage, plant breeding, soil 


classificati 1 A 
"oC soil fertility, weed control, and other 


eee selective breeding of plants to 
reeding "s est crops under various conditions. Plant 
the Shi ig rere crop yields and has improved 
and wheat | : үө of several crops, including maize 
Speech ae so has led to the development of new 
ese: ie For example, a hybrid grain called triti- - 
ice coctis uced by crossbreeding rye and wheat. Tri- 
Or Wheat, uude usable protein than does either rye 
"erui. riticale. 
tive. They peso study ways to make soils more produc- 
Whether the Ssify soils and test them to determine 
Agronomist T ntain substances vital for plant growth. 
and their rel also examine the development of the roots 
In additi ation to the soil. 
Serve the ОЧ agronomists develop methods to pre- 
Wind and Ay to decrease the effects of erosion by 
lour ploughing, For example, a technique called con- 
Conserve fint e. be used to prevent soil erosion and 
Ways to use the с, tesearchers in agronomy also seek 
Problems $ Vise more effectively in solving other 
human and uch problems include the disposal of 
build-up in офа wastes; water pollution; and ће 
are used to ki soil of chemicals called pesticides, which 
9 kill insects and other pests. 


e 
е also Cropping system; Soil. 
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Aguinaldo, Emilio (1869-1964), was an important 
leader in the Filipino struggle against Spanish colonial 
rule from 1897 to 1901. 

Aguinaldo was born near Cavite, Luzon. In 1895, he 
joined the secret revolutionary Kapitunan society. He 
was elected president of the anti-Spanish revolutionary 
government in March 1897. After a stalemate in the war 
against the Spanish, he fled to Hong Kong where he 
tried to buy weapons to continue the struggle. 

In May 1898, Aguinaldo returned to the Philippines. 
He formed a Philippine army to help American forces in 
the Spanish-American War. On June 12, 1898, the Filipi- 
nos declared their independence and proclaimed a pro- 
visional republic with Aguinaldo as president. Under a 
treaty signed in December 1898, the United States 
gained possession of the Philippines from Spain. Agui- 
naldo believed that the United States would immedi- 
ately make the Philippines independent. On Jan. 23, 
1899, the Filipino Congress met in Malolos and drafted a 
constitution to establish the Republic of the Philippines. 
Aguinaldo was confirmed as president. Growing conflict 
between Filipinos and Americans finally led to fighting 
between the two former allies on Feb. 4, 1899. Agui- 
naldo was captured by U.S. forces in March 1901, and 
taken to Manila. On April 19, he took the oath of alle- 
giance to the United States and retired to private life. 
Agung, Sultan (? -1646), was the greatest ruler of Ma- 
taram, a kingdom in Central Java in what is now Indone- 
sia. He reigned from 1613 to 1646. Sultan Agung means 
Great Sultan. His real name is not known. 

Under Sultan Agung, the boundaries of the kingdom 
were extended. In 1624, the island of Madura was con- 
quered. In 1625, Surabaya was besieged and had to sur- 
render. Wishing to conquer Bantam in west Java, Sultan 
Agung did his best to win over the Dutch. They had set- 
tled in nearby Batavia (now Jakarta) in 1619. When the 
Dutch refused to help, he attacked Batavia in 1628, and 
again in 1629, but without success. He was also hostile 
toward the Portuguese, who had trading posts in the 
area. 

Sultan Agung was a devout Muslim. In 1633, he intro- 
duced the Islamic, Arabic-Javanese calendar to his king- 
dom, in place of the Hindu calendar based on the sun. 
From this time, Islamic lunar years of 354 or 355 days 
were used. In 1641, he became sultan after a mission 
from Mataram returned from Mecca giving him this 
title. 

By the time of his death in 1646, Sultan Agung had be- 
come the greatest conqueror in Indonesia since the 
time of Majapahit (see Majapahit). He was overlord of all 
central and east Java. He was succeeded by his son 
Amangkurat I, who reigned from 1646 to 1677. 

Ahab was the seventh king of Israel. He ruled from 
about 875 to 850 B.C. Ahab continued the aggressive do- 
mestic and international policies of his father, King 
Omri. These policies brought prosperity and interna- 
tional prestige to Israel, as reflected in impressive ar- 
chaeological remains of the period. Omri and Ahab 
were the first Biblical characters to be mentioned in sur- 
viving non-Biblical texts of Old Testament times. 

The policies of Omri and Ahab led to controversy, es- 
pecially their alliance with King Ethbaal of Tyre and the 
royal family's patronage of the religion of Baalism. The 
prophet Elijah led the opposition to Baalism (1 Kings 


178 Ahasuerus 


17-19). Three battles are described in 11 Kings 20 and 22: 
1-38 that conclude with the king of Israel's death. The 
context of these battle accounts indicates that Ahab was 
involved. But several details lead many scholars to be- 
lieve that this was not Ahab but a later Israelite king. 
Ahasuerus. See Esther, Book of. 

Ahern, Bertie (1951- ), an Irish politician, suc- 
ceeded Albert Reynolds as leader of the Fianna Fail 
party in November 1994. Following Reynolds's resigna- 
tion as taoiseach (prime minister) the same month, 
Ahern emerged as a likely successor. But in December 
1994, John Bruton of the Fine Gael party was sworn in as 
taoiseach. 

Ahern won election to Dail Eireann (the lower house 
of the Irish parliament) in 1977. In 1982, he became a 
minister of state in the departments of the taoiseach and 
of defence. He also became the government chief whip, 
the official responsible for Fianna Fail party discipline. 
He twice held the post of minister for labour, once in 
1987 and again in 1989-1991. He was minister for finance 
from 1992 to 1994. Ahern was born in Dublin and quali- 
fied as an accountant. He was lord mayor of Dublin from 
July 1986 to July 1987. 

Ahmadabad (pop. 2,954,526; met. area pop. 3,297,655) 
is the largest city in the state of Gujarat, western India. It 
lies on the Sabarmati River, in India's cotton-growing re- 
gion. For the location of Ahmadabad, see India (political 
map). The city is the nation's textile manufacturing and 
trade centre. 

The city is divided into two sections, one each side 
of the Sabarmati. On the eastern bank lies the original 
city dating back to the 1400's. This is an overcrowded 
area with densely packed houses and busy shops. 
Weaving mills and other factories stand on the outskirts, 
This eastern part of Ahmadabad has many historical 
monuments. It is a beautiful city, with splendid mosques 
and many examples of Hindu, Muslim, and Jain architec- 
ture. 

On the west bank of the river, linked to eastern Ah- 
madabad by the Ellis Bridge, lies the sprawling modern 
area of the city. Western Ahmadabad includes many 
upper-class suburbs, the principal shopping and leisure 
areas, the campus of Gujarat University, and advanced 
institutes of architecture, design, economics, /ndo/ogy 
(Indian studies), management, physics, and space. 

The state capital of Gujarat is Gandhinagar, 24 kilome- 


tres to the north of Ahmadabad. Ahmadabad is йе 
ministrative centre of Ahmadabad district, a local gap 
ernment region. | 

Economy. Ahmadabad has long been a major cai 
for cotton textile, oil, and soap manufacturing. It als 
a historic tradition in the finance industry. | 

Ahmadabad lies at the intersection of roads leading) 
to Bombay and the middle of India, to the Kathiawgg 
Peninsula, and to Rajasthan. It also has rail links witi 
Bombay, Delhi, and the deep-water port at Kandla 

History. Ahmad Shah, a Muslim sultan ie 
rat, founded Ahmadabad in 1411. It supplanted the 
lier Hindu town of Asawal, and stood at the junction 
caravan routes to Rajasthan, Delhi, Malwa, and the 
of Cambay. At the heart of the old city lay the Вһа 8 
adel. This enclosed a palace, a mosque, and the ЇЙ 
Gateway, known as the Teen Dazwara, leading into tte 
royal square. Nearby, the Manek Chauk (business quie. 
ter) developed. " 

Ahmadabad prospered as a cotton- and 51ке 
centre. It exported fine brocades to the Middle Е 
to Europe, and ће coarser, brightly-coloured cotton 
East Africa and Indonesia. Ahmadabad traders also 
and exported indigo (see Indigo). The weavers of Ale 
madabad were Muslims. Jains and Hindus formed the 
banking and business community, which financed dii 
workers and organized local and overseas trade. 

In the 1500s, Ahmadabad declined because of pres 
sure from Portuguese trading interests and the mi 
might of the Mughal Empire. In 1572, the Mughal emo 
peror Akbar captured the city. Under Mughal powell 
Ahmadabad again achieved prosperity during thell 
and early 17005. Beautiful mosques and other built 
and gardens in the Persian style appeared in the city 

From 1707, the city entered another period of 
Later in the 17005, Maratha raiders harassed Ahmi 
abad and forced its inhabitants to pay tribute lat 
1758, B itv and bjecteditlt 

, the Marathas captured the city and subj on 


abuse. By the early 1800's, when the British took e 

Ahmadabad was battered, and impoverished. 
With British help the city recovered, serving Е 

markets in silk and cotton handloom weaving = 


: ^ ; е 
oping trade in raw cotton and opium. In e 


2x 


mechanized cotton mill came into opere mol 
years later the railway reached Ahmadabad. A P& 
rapid growth followed. 
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stands in the 
Ahmadabad. 
at the соттап or h 5 
Shah, it was one 0 МТ 
tempts in India to р 
Muslim architect 
in what had been å 


In 1916, Mohandas Gandhi brought his ashram (com- 
mune of followers) to Ahmadabad. He settled a great 
strike in the Ahmadabad cotton mills by nonviolent 
means. It was the first test of his civil disobedience tech- 
niques, and sympathetic Ahmadabad industrialists 
helped fund his campaign for Indian self-government. 

In 1947, Ahmadabad was made second city in the 
province of Bombay. In 1960, when the state of Gujarat 
was created, it became the chief city of the new state 
and housed the state's government offices before they 
were transferred to Gandhinagar in 1970. 

See also Gujarat; India, History of. 

Ahura Mazda. See Zoroastrianism; Persia, Ancient. 
Aidit, D. N. (1923-1965), led the Indonesian Communist 
Party from 1951 to 1965. He built it up into Indonesia's 
largest and best-organized political party, with more 
than three million members. Under his leadership, 

the party supported President Sukarno. After pro- 
Communist military officers attempted to seize power in 
1965, Aidit fled to central Java where he was shot. 

Aidit was born on the island of Belitung, east of Pa- 
lembang in Sumatra. His original name was Ahmad 
Aidit. He was the son of a forestry service official, who 
later became a member of the Indonesian parliament. 

In 1943, he joined the Indonesian Communist Party. 
The Communists led a rebellion against the Indonesian 
government in 1948. After the revolt failed, Aidit fled to 
China and later went to Vietnam. He returned to Indone- 
sia in 1950. The following year, he was elected general 
ipe of the Communist central committee. In 1954, 
faa general secretary of the Communist 
: rty o Indonesia. Finally, in 1959, he was elected to a 

ew post of chairman of the central committee of the In- 

Onesia Communist Party. 
una i^ final, life-threatening stage of infection with 
nitet аиан virus (HIV). AIDS stands for 
Gite кш тейейепсу syndrome. The name refers 
ane = HIV severely damages the patients 
first etch ud immune system. Cases of AIDS were 
чаа е T 1981 in the United States, but research- 
AIDS Pon cases to as early as 1959. Millions of 

ave been diagnosed worldwide. 


How AIDS affects the body 


i он is caused by two viruses that belong to 
Y researcha retroviruses, The AIDS virus was isolated 
tates In 1994. Th France in 1983 and in the United 

ани The virus became known as HIV-1. In 

ated virus үн, in France identified another closely re- 

3: Pina also produces AIDS. This virus, named 
the world, mainly in Africa. HIV-1 occurs throughout 
HIV; 

Pi bre certain white blood cells, including 

the functionin, and macrophages, that play key roles in 

tem). The vinis of the immune system (see Immune sys- 

9n the surface aneng to certain molecules found only 
receptor of the cells. These molecules are called 

Often Wicca ee and the cells themselves are 

ters one of th to as CD4 cells, When an AIDS virus en- 

the cell's re ese cells, the virus inserts its genes into 
more HIV. oo system and uses it to produce 

AIDS vins infection kills the CD4 cell and spreads 

"epeated, 9 other CD4 cells, where the process is 
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Symptoms. HIV can be present in the body for 2 to 
12 or more years without producing any outward sign 
of illness. An infected person can transmit the virus to 
another person whether or not symptoms are present. 
Infection with HIV appears to be lifelong in all who be- 
come infected. People infected with HIV eventually de- 
velop symptoms that also may be caused by other, less 
serious conditions. With HIV infection, however, these 
symptoms are prolonged and often more severe. They 
include enlarged lymph glands, tiredness, fever, loss of 
appetite and weight, diarrhoea, yeast infections of the 
mouth and vagina, and night sweats. 

HIV commonly causes a severe “wasting syndrome,” 
resulting in substantial weight loss, a general decline in 
health, and eventual death. In many patients, the virus 
infects the brain and nervous system. There HIV may 
cause dementia, a condition characterized by sensory, 
thinking, or memory disorders. HIV infection of the 
brain may also cause movement or coordination prob- 
lems. 

Opportunistic illnesses. НІМ disruption of the im- 
mune system makes infected people susceptible to ill- 
nesses that do not normally occur or that are normally 
not serious. These illnesses are called opportunistic be- 
cause they take advantage of damage to the immune 
system. With the onset of an opportunistic illness or one 
of several other severe illnesses or with a marked de- 
cline in the number of CD4 cells in the body, an HIV- 
infected person is considered to have AIDS. 

There are many opportunistic illnesses that typically 
affect AIDS patients. In North America and Europe, 
Pneumocystis carinii pneumonia, yeast infections of the 
oesophagus (tube that carries food to the stomach), 
Kaposi's sarcoma, and cytomegalovirus retinitis are the 
most common. People with AIDS eventually contract at 
least one of these diseases. 

Pneumocystis carinii pneumonia, which is an infec- 
tion of the lungs, is the leading cause of death among 
AIDS patients. Yeast infections of the oesophagus cause 
severe pain when swallowing and result in weight loss 
and dehydration. Kaposi's sarcoma is a form of cancer 
that usually arises in the skin. The tumours may look like 
bruises, but they grow. Cytomegalovirus retinitis is an 
eye infection that can cause blindness. 

Another illness that defines AIDS in HIV-infected peo- 
ple is tuberculosis. For many decades, the number of 
cases of tuberculosis in the United States declined. 
However, in the mid-19805, doctors noticed a growing 
number of cases of tuberculosis in people infected with 
HIV. People with HIV are especially vulnerable to tuber- 
culosis because of their damaged immune systems. 

An HIV-infected person may develop AIDS from 2 to 
12 or more years after becoming infected. In children 
born with HIV infection, this interval is usually shorter. 
Medical treatment can increase the interval by delaying 
the onset of opportunistic illnesses. A few people who 
have been infected with HIV for more than 12 years have 
not developed any symptoms or suffer only minor 
symptoms. Others have symptoms of HIV infection but 
none of the opportunistic illnesses. 


How HIV is transmitted 


Researchers have identified three ways in which HIV 
is transmitted: (1) sexual intercourse, (2) direct contact 


180 AIDS 


with infected blood, and (3) transmission from an in- 
fected woman to her fetus or baby. The most common 
way of becoming infected is through intimate sexual 
contact with an HIV-infected person. HIV is transmitted 
through all forms of sexual intercourse, including geni- 
tal, anal, and oral sex. 

People who inject drugs into their bodies can be ex- 
posed to infected blood by sharing hypodermic needles 
and syringes. Transfusion and transplant recipients and 
people with haemophilia may contract the virus from 
the blood, blood components, tissues, or organs of in- 
fected donors. However, screening and testing of both 
donated blood and potential organ donors have virtually 
eliminated this hazard. Health-care workers can become 
infected with HIV by coming into direct contact with in- 
fected blood. This may occur through injury with a nee- 
dle or other sharp instrument used in treating an HIV- 
infected patient. A few patients have become infected 
during oral surgery by an HIV-infected dentist. 

An infected pregnant woman can transmit the AIDS 
virus to her fetus even if she has no symptoms. Trans- 
mission may also occur from an HIV-infected mother to 
her baby through breast-feeding. 

Studies indicate that HIV is not transmitted through 
air, food, or water, or by insects. No known cases of 
AIDS have resulted from sharing kitchens or utensils, 
bathrooms, locker rooms, shower rooms, living space, 
or classrooms. 


Medical care for HIV infection and AIDS 


Diagnosis. Tests for detecting evidence of HIV-1 in 
the blood became widely available in 1985. The tests for 
detecting HIV-2 became widely available in 1992. HIV 
tests determine the presence of antibodies to the AIDS 
virus, Antibodies are proteins produced by certain white 
blood cells to react with specific viruses, bacteria, or 
foreign substances that enter the body. The presence of 
antibodies to HIV indicates infection with the virus. 

People with HIV infection are diagnosed as having 
AIDS when tests indicate that they have fewer than 200 
CD4 cells per microlitre (0.000001 litre) of blood or when 
they develop one or more opportunistic illnesses. All 
HIV-infected patients should receive periodic blood 
tests to determine their CD4-cell count and should have 
their health closely monitored by a doctor. 

Treatments have been developed, but cures for 
AIDS or for HIV infection have not yet been found. Re- 
searchers have studied several drugs that stop the 
growth of HIV in laboratory cultures. One of these an- 
tiviral drugs is zidovudine, formerly called azidothymi- 
dine and commonly known as AZT. Research suggests 
that AZT can delay the onset of opportunistic illnesses 
in people infected with HIV. 

AZT apparently works by inhibiting HIV reproduction 
within the CD4 cell. But the drug produces toxic side ef- 
fects, including severe anaemia requiring blood transfu- 
sions. Two other antiviral drugs, didanosine (ddl) and 
zalcitabine (formerly called dideoxycytidine and com- 
monly known as ddC), also produce dangerous side ef- 
fects. Scientists continue to seek more effective and 
safer antiviral drugs. 

Doctors also treat AIDS by fighting opportunistic in- 
fections. Pneumocystis carinii pneumonia сап be pre- 
vented with specific antibiotics or by monthly inhalation 


HIV viruses reproduce in white blood cells and circulate int 
bloodstream. In this photograph of a white blood cell, HIV 
ruses appear as scattered white dots on the cell surface. 


treatments with the drug pentamidine. Doctors use bi 
logical substances called interferons to treat Kaposis 
sarcoma (see Interferon). 

Finally, researchers are investigating treatments th 
would help restore normal function to the дата 
mune system. They believe any eventual cure for Al d 
must stop the growth of the virus, prevent opportun! 
illnesses, and restore the immune system. 

Prevention. To prevent transmission of the AIDS 
virus, intimate sexual contact with anyone who кой 
might be infected with the virus must be avoid 
most effective preventive strategies are to refrain d 
all sexual intimacy or restrict sexual intimacy pee 
infected person. Medical and public health autho = 
have recommended that a condom be used ei 
sexual intercourse occurs with a person who is e: 
with HIV or whose infection status is unknown i 
users should never share hypodermic nelle ae 
advise HIV-infected women not to breast-feed the 
fants. 

The tests to detect evidence of HIV-1 are use 
screen all blood donated in many countries. Thes 
have greatly increased the safety of transfusions. 
ing for HIV-2 began in 1992. : 

"Public health нтс have provided guides 
preventing the transmission of HIV in health I 
tings. Doctors, dentists, and other health om сло! 
now wear gloves, masks, and other protecti 
during many examinations and procedures effecti 

Researchers are working to develop safe, n Hor 
and economical vaccines against HIV infection. n 
ever, even if HIV transmission were to sto mi 
would still occur for many years. This 15 becat thi 
lions of people worldwide are already 
virus and have yet to develop the disease. E o boo! 
scientists are attempting to develop УНСО IV. 
the immune systems of people infected WI 


ines 


Social issues 


AIDS is a relatively new disease that a these" cg 
drugs and mainly affects young adults." conce? 
sons, it has generated widespread soc! 


The AIDS quilt memorializes people who have died of AIDS. 
The quilt is a moving symbol of the epidemic’s human cost. It 
has been displayed in many cities throughout the world. 


efforts to deal with AIDS or to prevent HIV transmission 
have provoked controversy. 

Education. Educating people about AIDS has be- 
tome the chief approach to preventing infection. Some 
schools have set up health clinics that distribute con- 
doms to students. However, some people oppose even 
classroom discussion of condom use because they feel 
E acceptance of sexual intimacy outside of mar- 
уна drug abuse and educating drug users 
infect $ are important approaches to controlling HIV 
Wd riesen to educate drug users include health 
x ex education as well as needle and syringe ex- 

: ge programmes. However, these types of pro- 
grammes have been criticized as seeming to imply ac- 
teptance of drug use. 

n саа national and local governments 
ан ed funds for AIDS education, treatment, and 
Ebod х ublic health clinics offer counselling and HIV- 
risk of ЗА esting to people who have symptoms or are at 
Bd эы їп addition, these clinics may privately 
heedle-sh entially notify an infected person's sexual or 
they, too aring partners of their risk. Once notified, 
and Autres preventive counselling, testing, 
omen eWareness. Many individuals and community 
the Red ane ranging from local homosexual groups to 
uis осии worked to increase public aware- 
Sult in more . They hope that greater awareness will re- 
AIDS and oe support for people with 
search equate funding for AIDS prevention, re- 

| ‚ and treatment. 

M ee helped raise public consciousness of 
Ucation "si iu known people have participated in ed- 
Gained eile i hc efforts. The epidemic also has 

e becomin edes a result of several well-known peo- 

е рер] гп үе with HIV or dying from AIDS. 
of AIDS in 19851 ude the actor Rock Hudson, who died 

ied in 1993, ; the tennis champion Arthur Ashe, who 
died in 1993, and the ballet dancer Rudolf Nureyev, who 


Discrimination, 


Ost or been denied Some people infected with HIV have 


jobs, housing, medical care, and 
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health insurance. Children with AIDS have been kept 
from attending school. To prevent discrimination, many 
countries include AIDS patients and people infected 
with HIV under laws protecting the rights of disabled 
people. 

Preventing discrimination against AIDS patients is im- 
portant not only for moral reasons but also to help 
maintain public health. When people are not afraid of 
discrimination, they are more likely to seek counselling 
and be tested for HIV infection. In many cases, this leads 
to less risky behaviour and earlier diagnosis. 


AIDS around the world 


Almost every nation has reported cases of AIDS to the 
World Health Organization (WHO), an agency of the 
United Nations that monitors the AIDS epidemic. The 
largest number of HIV-infected people live in the region 
of Africa south of the Sahara. By 1994, there were more 
than 2 million cases of AIDS there, and about 9 million 
people infected with HIV. In Africa, India, and Southeast 
Asia, transmission of HIV has occurred mostly among 
heterosexual men and women. HIV infection has be- 
come epidemic in many developing nations. Public 
health departments in many of these countries lack the 
resources to treat patients properly and to control the 
epidemic through education. 


History of AIDS 


Origin and spread of HIV. Scientists are not certain 
how, when, or where the AIDS virus evolved and first 


If the threat of AIDS 
doesn’t scare you, 
think of what it would do 

to your 


Baby... 


Just think 


Printed materials about AIDS help public health agencies to 
educate people about the disease. The poster above, from 
Kenya, warns about the danger to unborn babies. 
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infected humans. Researchers have shown that HIV-1 
and HIV-2 are more closely related to simian immuno- 
deficiency viruses, which infect monkeys, than to each 
other. Thus, it has been suggested that HIV evolved 
from viruses that originally infected monkeys in Africa 
and was somehow transmitted to people. One argument 
against this theory is that HIV has only been found in 
human beings. It never has been isolated from any wild 
monkey or other animal species. 

Scientists believe HIV infection became widespread 
after significant social changes took place in Africa dur- 
ing the 19605 and 1970s. Large numbers of people 
moved from rural areas to cities, resulting in crowding, 
unemployment, and prostitution. These conditions 
brought about an increase in cases of sexually transmit- 
ted diseases, including AIDS. HIV may have been intro- 
duced into industrial nations several times before trans- 
mission was sustained and became widespread. 

AIDS was first identified as a "new" disease by doctors 
in Los Angeles and New York City in 1980 and 1981. The 
doctors recognized the condition as something new be- 
cause all the patients were previously healthy, young 
homosexual men suffering from otherwise rare forms of 
cancer and pneumonia. The name A/DS was adopted in 
1982. Scientists soon determined that AIDS occurred 
when the immune system became damaged, and that 
the agent that caused the damage was spread through 
sexual contact, shared drug needles, and infected blood 
transfusions. 

After HIV was isolated as the cause of AIDS in 1983 
and 1984, researchers developed tests to detect HIV in- 
fection. These tests have also been used to analyse 
stored tissues from several people who died of undeter- 
mined causes in the 1960's and 1970s. Scientists have 
concluded that some of these people died from AIDS. 

Medical progress. Cases of HIV infection reported 
worldwide have risen dramatically since the early 19805. 
By 1994, there were an estimated 4 million cases of AIDS 
worldwide. There were about 16 million adults and 
about 1 million children infected with HIV. Since the dis- 
covery of AIDS, scientists have worked to determine 
how HIV infects and damages human cells. One of the 
things they learned was that HIV uses an enzyme called 
reverse transcriptase to reproduce itself inside CD4 
cells. Because human cells normally contain no reverse 
transcriptase, scientists began to focus on developing 
drugs that would block this enzyme's action and thus 
slow the growth of HIV. One such drug is AZT, which in 
1987 became the first antiviral drug approved in the 
United States for AIDS and HIV infection. Because HIV 
develops resistance to AZT and other such drugs when 
they are used singly, doctors combine the drugs or vary 
the sequence in which they are given. This increases the 
effectiveness of the drugs and reduces side effects. 

Researchers have worked to improve prevention and 
treatment of the opportunistic infections suffered by 
AIDS patients. By the early 19905, scientists were at- 

tempting to develop vaccines that would prevent HIV in- 
fection or that would "boost" the immune systems of 
people already infected with the virus. 

Efforts to control the spread of AIDS have had some 
success, For example, among homosexual men in the 
United States, HIV infection is spreading more slowly 
than it did in the early 1980's. This is due entirely to edu- 


cation about prevention and the resulting changes in 
sexual behaviour, such as decreased numbers of sex 
partners and increased use of condoms. HIV blood 
tests, which became available in 1985, caused a gradu 
decline in transfusion-related cases in the late 1980s. 
The rate of AIDS in other groups rose, however, during 
the 19805. These groups include heterosexual men and 
women, children born to HIV-infected women, people 
who inject drugs, and younger homosexual men. 
See also Herpes, Genital; Pneumonia; Sexually trav 
mitted disease; Tuberculosis. 
Ailanthus is a hardy tree that thrives in cities and 
places where other trees fail to grow. The ailanthus has 
smooth, brown-grey bark and produces attractive 
reddish-brown fruit in the autumn. The ailanthus grow 
rapidly, up to 18 metres high. It is native to China, but 
has been introduced into many countries. See also Tre 
(Familiar broadleaf and needleleaf trees [picture]. 
Scientific classification. The ailanthus belongs to the qu 
sia family, Simaroubaceae. It is Ai/anthus altissima. 
Ainu are a group of people who may have been the 
first inhabitants of Japan. There are about 15,000 Ainu 
most of whom live on Hokkaido, Japan's northernmost 
main island. Some anthropologists think the Ainuarer 
lated to European peoples. Other anthropologists be 
lieve they are related to Asian peoples or Australian A 
origines, the original inhabitants of Australia. 4 
Through the centuries, тапу Ainu have intermarri 
with the Japanese and have adopted Japanese customs 
A few Ainu live in isolated communities and follow ther 
traditional way of life. The Japanese government has 
begun a programme of economic aid for the Ainu. 
See also Japan (People [picturel). 
Air is the киге of saa dat surrounds the = 
often called the atmosphere. When the wind RU 
the air you feel against your face. Wind is moving 
Without air, the earth would be just a lifeless, roc 
cratered world similar to the moon. The sky woul Е 
dark all the time, stars would not twinkle, and еа 
would be a blinding fireball pouring lethal radiatio 
onto the earth as well as heat and light. ir to st 
All living things—animals and plants—need ат i 
alive. People have lived more than a month wit e 
and more than a week without water. But a pers? 
live only a few minutes without air. ple for ust 
Air does much more than make it possible "al P 
breathe. Air shields the earth from certain harm А 
from the sun and other objects in outer space gr 
same time, air traps much of the heat that bae 
the sun. In this way, air helps keep the earth W 
enough to support life. Air protects us fr here OP 
particles, most of which burn up in the аітоѕр pat fo 
fore they can strike the earth's surface. Clou 5, гапа 
high up in the air bring us water іп the form ef live 
snow. All living things must have air and Wal? ud 
We also need air to hear. Sound must trave опе 
the air or some other substance. Most of E is weit! 
hear travel through the air. Air has weight. ated all” 
enables balloons filled with a light gas ОГ "iori 
rise high above the earth because they are 4 sÜ 
the air around them. Air moving past the M 
planes, birds, and insects enables them to П. TL 
The earth has a plentiful air supply: But gust 
the air depends largely on the amount ofi 


Air 183 


eus invisible. But we can feel the air when it pushes against us as gusts of 
puse ind is simply moving air. We can also tell that air has weight. This weight enables hot- 
balloons to rise above the earth because they are lighter than the surrounding air, right. 


e cci other pollutants (impurities) that people add 
bain osphere. Air pollution is a serious problem in 
of the world 5 big cities. Polluted air harms our 
ing crow injures plants and animals, damages build- 

hp als, and even affects the weather. For a de- 
scussion of the problem of air pollution, see the 


World Book article Ai i 
Air pollution. See also Environmen- 
tal pollution (Air pollution). 


What is air? 


E a mixture of gases that extends from 
holds the E ace to outer space. The earth's gravity 
hice = in place around the earth. The gases of the 
ME rel among one another. As sunlight 
Cules of the gh the earth's atmosphere, it strikes mole- 
Which is a Е" The molecules scatter the sunlight, 
sky appears p of all colours, in every direction. The 
tered than ue because much more blue light is scat- 
$ any other colour. See Sky. 

EE) particles of dust are suspended among 

lets and i e air. The air also carries tiny water drop- 
Eu in the form of clouds. 

trogen and Ee air. The principal gases of the air are ni- 
vapour, "enda Other gases include argon, water 
gen, xenon a ioxide, neon, helium, krypton, hydro- 
water in the f Ozone. The water vapour in the air is 
about 7g E. of an invisible gas. Nitrogen makes up 
Water eter of dry air—that is, air from which all 
about 21 per аз been removed. Oxygen accounts for 
ety cr dry air. The remaining 1 per cent 

of nM 0 argon; with only extremely small 
Оте gase; E iUm 
tant. When cM the atmosphere are particularly impor- 
and give out reathe, we take in oxygen from the air 

carbon dioxide. Green plants take in car- 


Consists 
amounts 


bon dioxide and give off oxygen in a food-making proc- 
ess called photosynthesis (see Photosynthesis). Oxygen 
from the air plays a part in such chemical processes as 
the rusting of iron and the formation of vinegar from 
cider. Most fuels must have oxygen to burn. Certain bac- 
teria turn nitrogen that has passed into the soil from the 
atmosphere into chemicals that fertilize plants. 

Water vapour and carbon dioxide in the air help keep 
the earth warm. They prevent some of the surface heat 
created by sunlight from escaping back into space. This 
behaviour of the gases is known as the greenhouse ef- 
fect (see Greenhouse effect). Water vapour is also 
needed to produce rain and snow. Ozone, a form of oxy- 
gen, absorbs many of the sun's harmful u/traviolet rays, 
an invisible form of light (see Ultraviolet rays). 

Moisture in the air is in the form of water vapour. 
Water vapour enters the atmosphere when water evap- 
orates from oceans, lakes, rivers, and moist soil. Plants 
also give off water vapour. The amount of moisture in 
the air is known as the humidity. The more moisture 
there is in the air, the higher the humidity is. The humid- 
ity of the air depends on temperature and location. 
Warm air can hold more water vapour than cool air can. 
The lower air over the oceans is almost always filled 
with vapour. But the air over a desert may be very dry. 
The amount of humidity also varies with the weather. 
The air is usually less humid on clear days than it is on 
cloudy days. 

If air becomes cold enough, the water vapour begins 
to change to tiny water droplets or ice crystals. This 
process is called condensation. The temperature at 
which water vapour begins to condense is the dew 
point. Beads of water form on the outside of a cold glass 
because the air near the surface of the glass is cooled 


below the dew point. 
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At the dew point, the relative humidity of the air is 100 
per cent. Relative humidity is the amount of water : 
vapour the air actually contains at а certain temperature 
compared with the amount it could contain at that tem- 
perature (see Humidity). When the relative humidity 
reaches 100 per cent, the air is holding as much mois- 
ture as possible. Sometimes when it rains, the relative 
humidity is less than 100 per cent near the ground but is 
slightly more than 100 per cent in the clouds above. 

As air rises, its temperature decreases. Clouds form 
when large masses of moist air rise and are cooled 
below the dew point. Every cloud consists of air filled 
with countless water droplets or ice crystals. Rain or 
snow is produced after these droplets or crystals be- 
come heavy enough to fall out of the clouds. Fog is sim- 
ply a cloud near the earth's surface. See Rain (Formation 
of rain); Snow; Fog. 

Particles in the air. Air always contains many tiny 
solid particles called aeroso/s. Most aerosol particles 
measure only about 0.1 micrometre in diameter. They 
are therefore invisible, except when crowded together 
in extremely large numbers. 

Many aerosol particles enter the air from active volca- 
noes, car exhausts, forest and brush fires, and factory 
smoke. The wind carries particles of dust and sand up 
from the ground into the atmosphere. Other aerosol 
particles include pollen from plants, salt from the 
oceans, the ashes of meteors, and tiny living things 
called microbes. Aerosol particles are always being 
added to the air. But they do not remain in the atmos- 
phere forever. Rain and snow wash out many aerosol 
particles, which is why air is fresher after it rains or 
snows. Other aerosols slowly fall to the earth. 

Near the earth's surface, the number of aerosol parti- 
cles in the air varies greatly from place to place. The air 
over the oceans contains about 1 billion aerosol parti- 
cles per cubic metre. However, the polluted air over a 
large city may contain about 100 billion aerosol particles 


The gases of the air 


Nitrogen 78% 


M Argon and 
other gases 1% 


/ 
Oxygen 21% ——/ 


Air consists chiefly of nitrogen and o 

xygen. They make up abo 
99 per cent of dry air—air from which all water vapour А-н 
removed. Argon and other gases account for about 1 per cent. 


per cubic metre. Fewer aerosols float in the higher re- 
gions of the atmosphere, so the air is usually purer. 


How air behaves 


Weight and pressure. We do not usually notice the 
weight of air because air is much lighter than solids or 
liquids. However, we can prove that air has weight with 
a simple experiment. First, we remove the air froma bot 
tle by means of a small vacuum pump. We then seal the 
bottle and weigh it. Next, we break the seal so that air 
rushes into the bottle. When we weigh the bottle again 
it weighs more. The added weight is air. 

At sea level, 1 cubic metre of air weighs only about 
1170 grams. But the weight of all the air around the 
world is more than 5,200,000,000,000,000 metric tons. 
The weight of the air pressing from the top of the at- 
mosphere upon the layers of air below produces air 
pressure, also called atmospheric pressure. The ait 
pressure at sea level averages 1.033 kilograms per 
square centimetre (101.3 kilopascals), The air pressing 
down on your shoulders weighs about 0.9 metric ton 
You do not feel this weight because you are supp? 
by equal air pressure on all sides. 

An instrument called a barometer is used to measure 
air pressure. Barometers indicate air pressure in mili 
metres of mercury or in units called bars and millibars 
The bar is a unit of pressure in the metric system, andi 
millibar equals т of a bar. On a barometer, the aver 
age atmospheric pressure at sea level is 760 millimetr 
of mercury, or 1,013 millibars. The atmospheric pres 
sure is usually lower on stormy, wet days than on cleat 
dry days. Thus, a falling reading on а barometer offen! 
dicates that a storm is approaching. See Barometer. 

The upper atmosphere has less pressure than the 
near the earth, simply because there is less air press i 
down from above. When you travel up а tall building 
a fast lift, you can feel the air pressure changing. Me 
pressure of the air inside the lift decreases, b! 
pressure inside your ears remains the same. 
ence in pressure causes your eardrums to bul 
ward slightly until some air finally forces its уау? 
your ears. You then feel your ears "рор. 

We use air pressure as а force in various 


ge out 


ways Whe 


L 
we suck a soft drink through a straw, for exam Ни 
do not actually pull the liquid up through the al of 


stead, by sucking on the straw, we remove 50! ide 
air from inside it. As a result, the air pressure inn 
straw becomes less than the pressure of the #7 
liquid outside the straw. The greater pressures 
outside then pushes the liquid in the glass UP andy 
the straw and into our mouths. Suction pumps re see 
uum cleaners also work by means of air press’ 
Pump; Vacuum cleaner) 


How air pressure decreases with altitude < 


Altitude гоне -IES 
In kilograms per 24 
In metres square © 1 
— 1 
15,000 01 194 
12,000 02 308 
9,000 03 n 
6,000 05 701 
3,000 07 1013 
Sea level 1.0 á 129 


Air pressure 

The weight of the air pressing down all around us produces air 
pressure The diagrams below show one common way we use 
air pressure as a force—to drink through a straw. Sucking on the 
straw creates a partial vacuum inside it. The greater air pressure 
outside then pushes the liquid in the glass up through the straw. 


Reduced 
air pressure 


Equal air pressure Unequal air pressure 


Air movement. Air moves across the surface of the 
earth in the form of wind. The sun causes the wind be- 
cause it heats the earth's surface unevenly. Air above 
ies areas of the earth expands and becomes lighter. It 
Б ioe an area of low pressure near the sur- 
RN is produced when cooler, heavier air flows 
Wind oit € low-pressure area, replacing the rising air. 
day be en develops along an ocean shore during the 
е re land heats up more quickly than water 
peat ale air over the shore is thus warmer than the air 
ы ipe As the warm air over the shore rises, the 
id: rom the sea moves inland and replaces it, 

oru à sea breeze, At night, the air over the shore 
vind di conen than the air over the water. Thus, the 

The е lon reverses, and a breeze blows out to sea. 

Genta air above the equator is usually rising. 
steadily, re s north and south of the equator blows in 
creates tw Placing the rising air. This movement of air 

he trade О vast belts of winds called the trade winds. 
tor Менн N s do not blow straight toward the equa- 
north of the of the earth's rotation. The trade winds 
original dL M are twisted to the right of their 
Winds sith ri or toward the southwest. The trade 
Ward the north the equator are shifted to their left, or to- 
the paths of nwest. This effect of the earth's rotation on 
effect. The Ени ds is called the Coriolis force or Coriolis 
Other great он force also shifts the paths of four 
Winds are th elts of winds that circle the earth. These 
in each heri Ре westerlies and polar easterlies 
Trade Wind: Ge ere north and south of the equator. See 

Bands of spools effect; Wind. 
atmosphere whe occur in the upper part of the lower 

ese bands ut 10 to 15 kilometres above the earth. 

are known as jet streams. Winds in the 


Core of ai 
our, $ук С. Stream may exceed 320 kilometres per 


ticyclo ystems of whirling winds, called cyc/ones and an- 


Swirl К form in the air. The winds of cyclones 

Clones whir| ‘Oward a centre of low pressure. Anticy- 

See Jet теа o Ward around a centre of high pressure. 
eam; Weather (Pressure systems). 
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Air resistance. Air resists the motion of objects trav- 
elling through it. This resistance occurs because moving 
objects rub against the atoms and molecules of the 
gases that make up the air. A piece of paper in the air 
floats slowly to the ground because of the air resistance 
acting on its surface. Air resistance slows down the 
speed of a parachute jumper's fall. 

During the early days of aviation, aeroplanes flew 
slowly partly because such parts as the wing braces and 
landing wheels rubbed against the air. Aviation engi- 
neers found that they could reduce air resistance and 
thus increase the speed of a plane by streamlining its 
shape. They removed outside wing supports and in- 
stalled landing wheels that could be pulled up into the 
plane. They found that even smoothing down rivet 
heads helped reduce air resistance. See Aerodynamics. 

The faster objects move through the air, the more re- 
sistance they meet. For example, the faster you ride a bi- 
cycle, the stronger the air resistance against you will be. 
As you increase your speed, you can feel the air push- 
ing harder and harder against you. Air resistance gener- 
ates heat. Meteoric particles move through the atmos- 
phere at such great speeds that they encounter 
enormous air resistance and so become extremely hot. 
As a result, most meteoric particles glow brightly and 
burn up before hitting the surface of the earth. Space 
vehicles travelling through the earth's atmosphere must 
be made of materials that can withstand the intense heat 
created by air resistance. 

Air compression. Air can be pumped into steel cyl- 
inders or tanks until the air pressure is several hundred 
times greater than normal atmospheric pressure. Such 
air is called compressed air. When air is being com- 
pressed, the atoms and molecules of the air speed up. 
As their speed increases, the air gets warmer. 

People use compressed air to inflate tyres and air 
mattresses. Some scuba divers breathe from tanks of 
compressed air strapped to their backs. Submarines 
carry cylinders of air compressed to about z of its nor- 
mal volume. A submarine dives as compartments called 


Air movement. Wind results from differences in the tempera- 
ture of the air. For example, on a sunny day, the air above an 
ocean shore is warmer than the air over the water. The warmer 
air over the shore expands, becomes lighter, and rises. The 
cooler air from the sea moves in, producing a sea breeze. 
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Air resistance 


Air resists the motion of objects travelling through it. This resist- 
ance slows a parachute jumper's fall, be/ow. The jumper meets 
minimum air resistance and falls rapidly until the parachute is 
opened. The greater resistance acting on the surface ofthe 
parachute enables the jumper to float safely to the ground. 


Minimum resistance 


Maximum resistance 


ballast tanks are flooded with water. It rises to the sur- 
face as the water is forced out of the ballast tanks by 
compressed air. Compressed air is also used to operate 
air brakes, certain insecticide and paint sprayers, and air 
hammers and other pneumatic tools see Pneumatic 
tool). 


Structure of the atmosphere 


Scientists divide the earth's atmosphere into four lay- 
ers according to differences in temperature. These lay- 
ers, from the lowest to highest altitude, are (1) the tropo- 
sphere, (2) the stratosphere, (3) the mesosphere, and (4) 
the thermosphere. The atmosphere becomes thinner 
with increasing height above the earth. The outer atmos- 
phere gradually fades into space, where it meets the 
solar wind. The solar wind is a continuous stream of 
charged particles from the sun. See Solar wind. 

The troposphere is the layer of the atmosphere 
closest to the earth—the layer in which we live. The tro- 
posphere contains more than 75 per cent of the earth's 
atmosphere. Nearly all the earth's weather conditions— 
including most clouds, rain, and snow—occur in this 
layer. Scientists forecast the weather by studying the tro- 
posphere. The troposphere also contains most of the 
aerosols and water vapour in the air. Jet streams blow in 
the upper part of the troposphere. 

The temperature of the troposphere decreases about 
6.5° C for every kilometre of increase in altitude, The 
temperature stops decreasing at the tropopause, the 
upper boundary of the troposphere. The tropopause 
lies about 10 kilometres over the North and South poles 
and about 15 kilometres over the equator. At the tropo- 
pause, the air has become too thin to support life. 

The troposphere is usually warmest near the earth’s 
surface because sunlight that passes through the air 
heats the ground and seas, The ground and seas, in 
turn, warm the air directly above. Sometimes, especially 
at night and during the winter, the air near the earth's 
surface becomes cooler than the air above. The temper- 
ature in a thin layer of the troposphere then increases 


with altitude. This abnormal situation is called а them 
inversion. The worst air pollution outbreaks occur dur 
ing thermal inversions because the cold air near the 
ground traps the pollutants, preventing them fromris 
ing and scattering. A thermal inversion lasts until raino 
wind breaks up the overlying layer of warm air. 

At the tropopause, the air is so cold that the clouds 
consist of ice crystals. The coldest part of the tropo- 
sphere is at the tropopause over the equator. There, te 
air has risen so high that its temperature drops as lows 
—80° C. The tropopause over the poles can be as mud 
as 30 Celsius degrees warmer than over the equator. 

The stratosphere extends from the tropopause to 
about 50 kilometres above the earth's surface. Very liti 
moisture enters the stratosphere, and so clouds are 
rare. Airline pilots prefer to fly in the stratosphere to 
stay above the weather disturbances that occur in the 
troposphere. The stratosphere usually has a lower lay 
of nearly steady temperature and an upper layer in 
which the temperature increases with altitude. The tem 
perature of the lower layer is about —55' С. The -— 
ature of the upper layer increases to about —2 сй 
top of the stratosphere, known as the stratopause. 
upper layer contains most of the atmospheres he 
The ozone heats the air there by absorbing ultravio 
rays from the sun. 5 

The mesosphere extends from the stratopause i 
about 80 kilometres above the earth. The tempe 
the mesosphere decreases with altitude. The bec 
temperatures in the earth's atmosphere occur i "m 
of the mesosphere, called the mesopause. At е: wc 
pause over the poles, the air temperature drops sle 
as —109° C during the summer. Trails of hot gets 
by meteors can be seen in the mesosphere. rien 
strong winds blow in this layer. These winds pt 
west to east during the winter and from east to 
during the summer. 

The thermosphere is the uppermost layer er 
earth's atmosphere. It begins at the mesopause ^. 
tinues into outer space. The air in the thermo ae 
extremely thin. More than 99.99 per cent of tl se ў 
phere lies below it. The chemical composition i 
thermosphere differs from that of the other watt 
layers. In the lower regions of the thermosP iiid ony 
of the oxygen molecules in the air are broker pe 
gen atoms. The outer layer of the thermosp е 
chiefly of hydrogen and helium. d to the шї 

The thermosphere is completely expose гете} 
radiation, which heats the thin air there to € re climbs 
high temperatures. Normally, the temperatu at 200 Kilo 
rapidly from the mesopause to about 6 gut during 
metres above the earth and then levels ОЁ. trie the 
solar storms, more radiation and particles "avi It 
thermosphere (see Sun [The sun's stormy à erature% 
then becomes much hotter, reaching d the et 
high as 2000" C by about 400 kilometres à der sour 

When radiation from the sun and from 0 here it” 
in outer space strikes the air in the thermoSP" ole 
izes (charges electrically) some of the a 
cules of the air. These charged atoms 2! di 
called ions. Most of the ions are produce ге cali! 
part of the thermosphere, which is therefor рай 
ionosphere. The ionosphere plays an d pac 
long-distance radio communication. It re 


earth radio waves that would otherwise travel into 
space. See lonosphere. 

Huge atmospheric tides take place every day in the 
thermosphere. These tides reverse direction every six 
hours. Natural light displays called auroras also occur in 
the thermosphere. Auroras are produced when charged 
particles given off by the sun are captured by the earth's 
magnetic field. The particles smash into the thermo- 
sphere in a ring around each of the earth's magnetic 
poles, releasing energy in the form of light. The auroral 
display in the Northern Hemisphere is called the aurora 
borealis or the northern lights (see Aurora). The display 
inthe Southern Hemisphere is called the aurora aus- 
tralis or southern lights. 

The upper part of the thermosphere is known as the 
exosphere. It begins about 480 kilometres above the 


Thelayers of the atmosphere 
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earth and eventually merges with the solar wind. The 
exosphere has so little air that satellites and spacecraft 
orbiting the earth in the region encounter almost no re- 
sistance. The atoms and molecules of the air in the exo- 
sphere move extremely fast. Some travel so fast that they 
overcome the force of the earth's gravity and escape 
into space. The earth is thus slowly losing its atmos- 
phere. However, the process will take billions of years 
before all the air around the earth disappears. 


Origin of the atmosphere 


Most scientists believe that the earth was formed 
about 42 billion years ago and probably did not then 
have an atmosphere. Slowly, gases that escaped from 
the developing earth began to accumulate around it. For 
example, numerous volcanoes on the young earth re- 


Scientists divide the earth's atmosphere into four layers, according to differences in the tempera- 
ture of the air. These layers are the troposphere, the stratosphere, the mesosphere, and the ther- 
mosphere. The outer atmosphere gradually fades into interplanetary space. 
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leased such gases as ammonia, carbon dioxide, carbon 
monoxide, hydrogen, methane, nitrogen, sulphur diox- 
ide, and water vapour. These volcanic gases made up a 
large part of the earth's earliest atmosphere. 

Much of the water vapour from the volcanoes con- 
densed, forming rivers, lakes, and oceans. Some of the 
other gases in the early atmosphere dissolved in the 
oceans or combined with rocks on the earth's surface. 
But most of the nitrogen stayed in the air. Additional 
gases, such as argon and xenon, were added by the 
decay of radioactive elements in the earth. 

The earth's earliest atmosphere probably did not con- 
tain much oxygen. But after algae and other simple 
green plants appeared in the oceans about 34 billion 
years ago, the amount of oxygen started to increase as a 
result of photosynthesis. As the plants spread over the 
earth, more and more oxygen built up in the atmos- 
phere. By about 400 million years ago, the air probably 
contained as much oxygen as it does today. See Earth 
(How the earth began). 

Over the years, human activities have brought about 
some changes in the composition of the air. For exam- 
ple, carbon dioxide enters the atnosphere whenever 
coal, oil, or other fuels containing carbon are burned. 
Since 1900, the use of enormous amounts of these fuels 
has led to a 15 per cent increase in the amount of car- 
bon dioxide in the air. However, carbon dioxide still 
makes up only a minute part of the air. Overall, the pro- 
portion of gases in the atmosphere has remained about 
the same for millions of years. 


The study of air 


Since ancient times, people have known that air is im- 
portant to life. During the 400$ B.C., Empedocles, a 
Greek philosopher, suggested that four elements—air, 
earth, fire, and water—combined in various proportions 
to make up the universe. Many other Greek scholars ac- 
cepted this theory. In the 3005 B.C., the Greek philoso- 
pher Aristotle wrote Meteorology, a collection of obser- 
vations about the nature of air and the formation of 
weather. 

The early philosophers and scientists could not test 
their theories about the air because they had no instru- 
ments to measure the air's properties. Scientific obser- 
vation of the air began in A.D. 1593, when the Italian sci- 
entist Galileo invented a type of thermometer. In 1643, 
Evangelista Torricelli, an Italian mathematician and phys- 
icist, invented the barometer. The invention of the ba- 
rometer proved that air had weight and took up space. 
In the mid-16005, the Irish chemist Robert Boyle used 
the barometer to formulate the relationship between the 
volume of air and its pressure. 

During the 17005, scientists began to investigate the 
gases that make up the air. Oxygen was discovered by 
the Swedish chemist Carl Scheele in the early 17705 and 
independently by the English chemist Joseph Priestley in 
1774. In 1777, Antoine Lavoisier, a French chemist, real- 
ized that oxygen in the air enables objects to burn. Dan- 
iel Rutherford, a Scottish doctor, discovered nitrogen in 
1772. In 1894, the Scottish chemist Sir William Ramsay 
and the English physicist Baron Rayleigh together iso- 
lated argon. By the late 18007, scientific studies had 
demonstrated that the composition of the air is the same 
all over the earth. 


A research balloon is inflated with helium in prepara 
its launch, above. Scientific instruments aboard such ballo 
collect data about the earth's atmosphere. 


During the early 1900's, a Norwegian research : 
headed by the physicist Vilhelm Bjerknes disco 
that the movement of enormous bodies of air, called 
masses, helps determine weather conditions. The : 
searchers showed that when a warm air mass anda 
air mass meet, a zone of rapidly changing weather, 
which they called a front, develops. Their model of 
weather systems vastly improved the accuracy of К 
weather forecasting (see Weather [Scientific adva 
in the 1900's). 

Since the mid-19005, great progress has been 
in developing equipment for studying the amd и 
Today, rockets, radar, satellites, and weather bal : 
are used to make observations of the air. with the 
vices, scientists can continuously monitor ato 
conditions, air pollution levels, and changes int 
position of the air. Weather balloons often carry a Чч 
sonde, an instrument that measures the tempe Е si 
pressure, and humidity of the air at various € 
radio transmitter on the radiosonde sends the e E 
to weather stations on the ground. Meteorologi 0 
this information іп predicting the weather. Cong 
help meteorologists analyse large amounts 0! а 
pheric data from various sources and prepare W 
maps and forecasts. 


Related articles in Wor/d Book. For a discus 
mosphere of other planets, see the separate artic 
ets, such as Venus and Mars. See also: 
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Questions 


How does the composition of the thermosphere differ from that 
of the other atmospheric layers? 

How is a sea breeze produced? 

What holds the air in place around the earth? 

How do most scientists believe the earth's earliest atmosphere 
was formed? How was oxygen added to the early atmos- 
phere? 

How does the humidity of the air depend on temperature, loca- 
tion, and the weather? 

What causes meteors to burn up in the atmosphere? 


What is an aerosol? What are some common sources of aerosol 
particles? 
Why do airline pilots prefer to fly in the stratosphere? 


Why does the upper atmosphere have less pressure than the air 
near the earth? 


How is the earth slowly losing its atmosphere? 


Air, Liquid. See Liquid air. 

Z attaché. See Attaché. 

tin ar See Aircraft carrier; Civil defence; Radar 

itary). 

p ке. See Fish (Special organs). 

Pai e. See Brake (Air brakes; diagram); Westing- 
; George. 

Pos res is a device that removes contaminants (im- 

kidude eiee stream of gas or air. Solid contaminants 

nants icio int, smoke, and pollens. Liquid contami- 

the fo e mist and fog. Other contaminants come in 

U Tm of vapours and gases. 

ph E cleaners serve many different purposes. In 

исе ho генв cleanliness of the air and re- 

elp to HR AE time. Special types of air cleaners 

ie to peo aes pollens and dust, and thereby bring re- 
gies, Dens who suffer from hay fever and other aller- 
their gods "ius stores may use air cleaners to keep 
ing lint or oh ean, and to reduce fire hazard by collect- 
ited in the ve ele material that may be depos- 
of air вао ation system. Hospitals use special types 

ithout a E prevent the spread of infection. 
ate efficient! К 3 eaners, many industries could not oper- 
certain ed or example, foods, pharmaceuticals, and 
free air. In REM processes require relatively dust- 

у recircul ae industries, air cleaners reduce expense 
Conditionin ng conditioned air from heating and air- 
taminants ace stems. They also keep exhausted con- 
rial dust ог od reentering the factory. Sometimes indus- 
m багт 90003 must be removed to keep the air 
also prote pe people in the area nearby. Air cleaners 
Chinery { Internal-combustion engines and other ma- 

урма, excessive wear. 
depends ы he cleaners. The type of air cleaner used 
removed and size and the amount of particles to be 
Cost is also imme the characteristics of the contaminant. 
portant because some air-cleaning sys- 
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tems cost more to buy, operate, and maintain than oth- 
ers. Air cleaners are classified according to their princi- 
ple of operation. The chief types of air cleaners are (1) 
the filtration, (2) the electrostatic precipitator, and (3) the 
inertial. 

Filtration air cleaners use a dry, uncoated filter made 
of such materials as wool felt, cotton batting, or cellu- 
lose fibre. They come in both cleanable and throwaway 
types. Dry filters can hold large amounts of lint. But 
large accumulations can clog the filter pores, slowing 
the air flow through the filter and disturbing effective- 
ness. The most familiar dry filters are those used in the 
air cleaners of motor vehicles and in the heating and 
cooling systems of homes. 

Special dry filters, called HEPA, ultra, or absolute, 
have an efficiency as high as 99 per cent. They contain 
such material as pleated cellulose-fibre paper, deep 
sand beds, a combination of fibreglass and wool, or a 
compressed fibreglass. Slightly less efficient versions, 
used in the home, remove pollen, smoke, and tiny dust 
particles from the air. These filters actually increase in 
efficiency as they accumulate contaminants, until they 
reach their maximum effectiveness. 

Electrostatic precipitators are among the most im- 
portant air cleaners because they run so efficiently and 
have so many different uses. They are especially useful 
for removing particles of dust and smoke, but they also 
remove bacteria and pollen. Some precipitators are de- 
signed only for cleaning ventilating air in such places as 
homes, offices, hospitals, and shops. Other types are 
widely used in industry to clean air and gas. 

An electrostatic precipitator consists of an /onizer, 
through which air passes; a cell, or collector, which re- 
moves the contaminant; and a power pack, which pro- 
vides direct-current electricity. A fan blows the contami- 
nated air past a number of small, electrically charged 
wires in the ionizer. The particles receive a positive elec- 
tric charge and are said to be ionized (see lon). The par- 
ticles then pass to the cell, which consists of a series of 
metal plates. Some plates carry a positive charge, but 
others carry a negative charge. The positively charged 
dust particles are attracted to the negatively charged 
metal plates because opposite charges attract one an- 
other, and like charges repel each other. The dust parti- 
cles stick to the plates until the plates are cleaned, usu- 
ally by washing them in detergent and water. 

‘Inertial air cleaners use the principle of centrifugal 
force (see Centrifugal force). They change the direction 
of the air flow so that dirt particles are thrown out of the 
air stream. Inertial air cleaners are primarily used in in- 
dustry for the continuous removal of dust, granular ma- 
terial, and other contaminants. 

Other types of air cleaners. Absorber cleaners use 
simple absorbing agents such as water or alkali. Ab- 
sorber cleaners are used to remove soluble gases in 
various industrial processes. In some industries, certain 
combustible gases or vapours become dangerous. 
Combustion cleaners burn these gases at a high temper- 
ature and ensure safety. They also burn gases or 
vapours that have an unpleasant odour. Adsorption 
cleaners are used to recover solvents where large 
amounts of solvent vapour are given off. The adsorbing 
material is powdered charcoal, silica gel, or some other 
substance that does not change physically or mechani- 
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cally during the adsorption process. Some scrubber 
cleaners wash the air with an air washer, such as a 
stream of steam. Scrubber cleaners also absorb gases or 
collect solid particles with wet filters or containers full 
of ceramic material. 

Another type of air cleaner, the viscous-impingement 
cleaner, was once commonly used in motor vehicles. Air 
entering the carburettor was usually forced through a 
metal mesh screen wetted with oil. It then passed 
through a pool of oil to help collect any remaining dust. 


Related articles in World Book include: 
Air conditioning (Cleaning the ^ Filter 

air) Petrol engine (Fuel system) 
Air pollution Ventilation 
Carburettor (The venturi tube) 


Air compressor is any device used to compress air. 
A common type works on the same principle as a pump. 
It has a piston that moves back and forth within a hollow 
cylinder, compressing the air and forcing it into a closed 
chamber. Pipes or hoses connected to the chamber 
channel the air to tools and other devices that run on 
compressed air. Such devices do many important jobs. 
Trains and heavy road vehicles have air compressors 
that supply the air used to power their brakes (see 
Brake [Air brakes; diagram). Air compressors also pro- 
vide the air that runs pneumatic (аіг-ромегед) tools in 
manufacturing plants, construction sites, and home 
workshops (see Pneumatic tool). Such compressors 
may be driven by electric motors or by petrol or diesel 
engines. Compact compressors powered by electric 
motors are used in the home to operate paint sprayers. 
Rotary (fan-type) compressors are used in gas turbines, 
jet engines, and other devices. 

See also Free-piston engine; Pump (Axial-flow 
pumps); Turbine (Gas turbines; diagram). 
Air conditioning controls the temperature, moisture, 
cleanliness, and movement of indoor air. It cools the air 
when the weather is hot. It warms the air when the 
weather is cold. Comfort depends partly on humidity, 
and air conditioning removes moisture from the air or 
adds it as needed. Removing dirt and dust from air 
makes it more healthy. By controlling air movement, air 
conditioning brings fresh air into a room and pushes 
out stale air. This makes the air inside the room fresh 
and pure. In all these ways, air conditioning provides air 
that makes people comfortable at work, at play, and 
while sleeping. 


How we use air conditioning 


For comfort. When the weather is hot, most people 
prefer eating in cool, air-conditioned restaurants. They 
sleep better in air-conditioned bedrooms. Air- 
conditioned aeroplanes, trains, ships, buses, and cars 
make travelling more pleasant and less tiring in hot 
weather. Air conditioning helps keep homes clean by 
taking dirt from the air. Air conditioning often relieves 
the discomfort of hay-fever victims, because it removes 
pollen from the air. Air-conditioned hospitals protect 
the health and improve the comfort of patients and hos- 
pital staffs, 

During cold weather, air conditioning performs much 
the same services. It supplies clean, moist air that is 
warmed to the most comfortable temperatures for 
working and sleeping. 


A home air conditioner helps keep people comfortable. ки 
countries, many families have portable air-conditioning units 
stalled in a window. These units coo! one or more rooms 


In business and industry, air conditioning improve 
the efficiency of workers. Employees stay more alert i 
become less tired in air-conditioned offices and facto 
ries. They make fewer mistakes and have fewer acct 
dents, Air conditioning also protects workers against 
high temperatures and harmful dust, smoke, and fumé 
In stores and shops, air conditioning keeps merchan л 
dise clean. It also increases sales, because people liket 
shop in comfort. hat 

Several industries that work with delicate parts i Я 
air-conditioned clean rooms, which are free of n в 
germs. These companies include aeronautics an e 


po 
iow a gr 
Giant air-conditioning units, such as the one sh malls of 


i 
cool large commercial spaces, including shoPP' 
buildings, and stadiums. 


tronics firms. They make or assemble equipment in such 
roms because the tiniest speck of dust could prevent 
the equipment from working properly. Also, large elec- 
tronic computers become warm when in use. A com- 
puter may break down unless air conditioning removes 
this heat. 

Metals and other materials expand as the temperature 
rises, and contract as the temperature drops. For this 
feason, air conditioning is used to control the tempera- 
ture in factories that manufacture tools or parts for in- 
struments, watches, cameras, and other precision prod- 
ucts. Changes in temperature would change the size of 
such products. 

Many nonmetallic materials, including textiles, paper, 
and tobacco, absorb moisture from the air. Too much 
moisture may make these materials stretch out of shape. 
Too little moisture in the air makes them dry and brittle. 

Almost all textile mills use air conditioning to control 
moisture so they can produce strong, uniform threads 
and fabrics. Some fibres, such as nylon and rayon, could 
not be made and woven into cloth without air condition- 
ing. Even the sewing machines that mass-produce nylon 
stockings require proper temperature control. The nee- 
dles of these machines are so small, and operate in such 
liny spaces, that sudden temperature changes could 
cause them to jam and break. 

_ Paper stretches in wet weather, and becomes brittle 
in dry weather. Air conditioning helps control moisture 
їп printing plants so the paper will remain flexible and 
stay the same size. This makes possible high-speed 

of newspapers, magazines, and books through- 
out the year, 

The food industry uses air conditioning to remove 

and other impurities from the air, and to control 
ire and moisture. Air conditioning makes it 
to store fruits, vegetables, fish, eggs, and other 
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foods throughout the year by preventing the growth of 
bacteria that spoil foods. Chocolate melts in warm 
weather, but air-conditioned factories can make it all 
year round. 

Air conditioning can slow down or speed up the cur- 
ing of cheese by changing the temperature and mois- 
ture of air. At one time, Roquefort cheese could be 
made only in certain caves in France that had cool, moist 
air. Air conditioning duplicates the air in the caves so 
similar cheeses can be made elsewhere. In bakeries, air 
conditioning controls the rising of bread dough and 
keeps flour from moulding. Bread that is cooled in air- 
conditioned rooms has crack-free crusts. 

In pharmaceutical and chemical plants, air condition- 
ing not only provides dirt-free air, but also removes 
germs from the air. Air conditioning keeps moisture at 
the proper level so that powders, salts, and other chemi- 
cal substances stay dry. 


How air conditioners work 


There are three main kinds of air-conditioning sys- 
tems. Summer air conditioning cleans, cools, and re- 
moves moisture from air. Winter air conditioning 
cleans, heats, and adds moisture to air. Year-round air 
conditioning cleans and controls the temperature and 
moisture content of air throughout the year. All air- 
conditioning systems have some way of blowing, or cir- 
culating, the conditioned air through rooms. 

Cleaning the air can be done in several ways. Some 
air conditioners force the air through fi/ters. The filters 
usually consist of closely packed fibreglass wool or 
metal fibres that have been coated with a sticky oil or 
some other type of adhesive (see Fibreglass). As the air 
passes through, the dirt, dust, and soot in the air stick to 
the fibres. Air can also be cleaned by blowing it through 
sprays of water called air washers. An air conditioner 


Howa window air A window air conditioner cools room air by means of a refrigerant. The liquid refrigerant absorbs 
heat from the air and becomes a vapour as it flows through the ем 
the vapour to the condenser, which discharges the heat and turns 
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orator. A compressor pumps 
e vapour back to liquid. 
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How central air conditioning works 


In a central air conditioner, the refrigerant carries heat outside | 
of ducts (pipes) and a blower on a furnace move the air с 


rooms in the building. The compressor an 


ust as it does in a window unit. A 
ooled by the evaporator to all the 
d condenser are in a separate unit outside the building. 


Evaporator 


Refrigerant vapour 


Valve 


that uses this method has a row of nozzles that squirt a 
fine mist of water into the air. The water rinses out the 
dirt. Air conditioners may also be equipped with e/ec- 
trostatic filters, or electrostatic precipitators. These de- 
vices put a positive electric charge on the particles of 
dirt in the air. Negatively charged collector plates attract 
the positive particles out of the air (see Air cleaner). 
Many air conditioners force the air through porous 
pieces of carbon, which absorb odours. 

Pharmaceutical firms and hospitals require extremely 
pure air. They usually have air conditioners equipped 
with special filters. These filters remove all dirt particles 
down to a size of 0.0003 millimetre. Air conditioners may 
also have special lamps that kill germs in the air with ul- 
traviolet rays (see Ultraviolet rays). 

Controlling the temperature. After an air condi- 
tioner cleans the air, it must cool it in summer and heat 
it in winter. Most people feel comfortable when the 
temperature of the air is between 22° C and 26° C. 

To cool the air, some air conditioners blow it through 
sprays of cold water. The same sprays that clean the air 
may also cool it. Other air conditioners blow the air over 
coils (large groups of tubes) that are filled with cold 
water or a chemical refrigerant. Refrigeration machines 
may be used to chill the water or refrigerant that flows 
through these coils (see Refrigeration [Mechanical 
refrigeration]. Other air conditioners may use water. 

Most air conditioners used in large buildings heat air 
by blowing it over coils filled with hot water or steam. A 
boiler heated by a coal, gas, or oil burner produces the 
hot water or steam. In some air conditioners, electric 
heaters warm the air. These heaters have a screen of 
wires heated by electricity. The air is warmed as it 
passes through the screen. 

Controlling the moisture. The evaporation of mois- 
ture from our skin helps cool our bodies. But in sum- 
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mer, air often becomes humid (moist). Humid 
pick up as much extra moisture as dry air can. 
difficult to cool off in humid weather, because fi 
does not absorb the perspiration from our 2026 
amount of moisture that people lose as perspih 
pends on their activities and emotions. For exam 
crowd at a football game perspires 
ence in a cinema. An air conditioner removes Wi 
moist air from a room and supplies cool, dry 
wise, the air becomes sticky and we soon 
uncomfortable. 

The amount of moisture in air compared 
humi 
Humidity). People usually feel mos 
the relative humidity is kept betwe 4 

Air conditioners can dehumidify (remo 
from air in several ways. Cold air cannot holes 
moisture as warm air can. When air СОП ‘rl 
air by passing it over cooling coils, the e E 
ant in the coils can be made cold enough (Ро, 
moisture in the air to condense (turn no n 
same process occurs when the outside 013 m 
glass becomes moist as it is filled with ice Wo 

Air conditioners also can remove mo! Е 
by passing it through sprays of cold water ái 
cool the air enough to condense some 9 
that it contains. uum 

Moisture control is important in wire 
side air contains little moisture. Whent hesk 

it becomes extremely dry. Such air dne a 
may irritate the nose, throat, and lungs. reto! 
discomforts, air conditioners add тоа Ё 
cold weather. They do this by passing т he 
of water or over pans of heated water. 
rates into the air. 

Circulating the air is impo 


rtant because ^ 


pie teel uncomfortable in motionless air. The air in a 
room often becomes filled with moisture and odours. 
This air must be removed as conditioned air is blown in. 

fans blow conditioned air through the room. The air 
may be blown in directly or through ducts (pipes) that 
lead to various parts of a building. At the same time, 
ether fans suck out used air. To eliminate smoke and 
odours, the fans exhaust some of the used air by blow- 
ing it out of the building. The remaining used air is re- 
turned to the air conditioner, where it is mixed with ven- 
lation air drawn іп from outside. This mixture of inside 
aed outside air is then conditioned and circulated. Even- 
tally, an air conditioner replaces all the air in a room or 
building with ventilation air drawn in from outside. An 
ж conditioner can circulate air through a room at a rate 
of about 04 to 1.1 cubic metres per minute. The amount 
of dir circulated through a room depends on the size 
and speed of the fan used in the air conditioner. 


Kinds of air conditioners 


Room air conditioners operate on electricity or gas, 
and are located partly in the room to be cooled. They 
аге enclosed in a single cabinet. They blow the condi- 
Soned air directly into the room and do not have air 
ducts leading to and from them. The three chief types 
жей! window air conditioners, (2) consoles, and (3) self- 
tontained air conditioners. 

Window air conditioners fit into the lower part of a 
Window, and can be moved from window to window. 
= are larger than window air conditioners and 
к= оп the floor їп the room. They must be near а win- 

9r à wall opening in order to obtain outside air. 
enticed air conditioners are the largest room 
ad itioners. They may stand 2 metres tall, and can 
an seri cx room, such as a restaurant. 
itioners use electricity or gas. They 
pee conditioned air to a number oi rooms or to 
сае from one central source. Fans blow 
diri oned air through air ducts from the air condi- 
о the rooms. 
over pal conditioners have a number of advantages 
condition, nds. For example, all the equipment for air 
hee a large area is located in one place. This re- 
Cost of cleaning and repairing. Central condi- 
: se also be zoned. That is, they can supply air of 
ian to different parts of a building. A 
airthan 4| а crowded waiting room might want cooler 
Possible awyer іп a smaller office. Zoning makes it 
to serve both their needs. 
are used in lan trend central air conditioners 
of both ge buildings. They combine the advan- 
central co, e One kind of combination system has 
lates the ee to condition outside air. It circu- 
room tioned air to a unit in each room. The 


ч 
жс шуы the temperature and moisture- 
air. 

Anothe: x 
Water or Л of combination system furnishes cold 

ine ( rigerant from a central refrigeration ma- 
» O à con 

ner has a 
Circulate th 


A ditioner in every room. Each room condi- 
Ж ss filter, and cooling coils to condition and 
іга varies. j 
mixture су veh ety of combination system conditions a 
each room -— and inside air. This system supplies 
cool, conditioned air through one duct, 
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and warmed, conditioned air through another duct. A 
mixing-box unit in each room mixes the two air streams 
to provide the right temperature. Combination systems 
have the advantage of supplying conditioned air or a 
cooling fluid from a central source. This cuts the cost of 
maintaining them. At the same time, the individual room 
units allow the persons in each room to adjust the tem- 
perature to suit their wishes. 

Air conditioners for vehicles. In cars, the геігідега- 
tion unit is located under the bonnet near the engine. 
The engine drives the unit by means of a belt connected 
to the engine. Air ducts feed the conditioned air into the 


car. 

Buses often have a separate motor to drive the refrig- 
erating equipment. This equipment may be located ei- 
ther in the rear of the bus or under one side near the 
luggage The air conditioner is in the roof 
of the bus. It supplies cool, conditioned air to the seats 
through ducts running along the roof. 

In a railway carriage, an electric motor or a petrol en- 
gine drives a refrigeration unit located under the car- 
riage. The air conditioner is mounted over the entrance 
at one end of the carriage. Fans in the conditioner blow 
the air through ducts to outlets that are located in the 
carriage. 

Aeroplanes require special air-conditioning units. 
Much of the equipment is made of aluminium to save 
weight. The refrigeration and air-conditioning units for 
large aeroplanes are usually located in the wings. In 
smaller aircraft, these units may be in the body of the 
aeroplane. Air turbines drive the refrigeration equip- 
ment. Air ducts feed the conditioned air to different 
parts of the aeroplane. 

On ships, the refrigeration equipment is installed in 
the engine room or in a mechanical equipment room. 
The air-conditioning units are located throughout the 
ship. Air-conditioning equipment for ships must be extra 
strong to withstand the rolling and pitching motion of 
the water. Special metals are used to resist corrosion by 
sea water. 

Choosing a room air conditioner 


Two facts should be kept in mind when selecting a 
room air conditioner. (1) The capacity (cooling power) of 
the air conditioner should be suitable for the room. (2) 
The electric power requirements for the air conditioner 
must match the electric system available for it. 

of air conditioners. The size of a room 
and the number of people using it help determine the 
capacity of the air conditioner needed. So do the num- 
ber, size, and direction of the windows in a room, the 
wattage of appliances and lights, and the amount of wall 
insulation. 

An air conditioner that has a lower capacity than 
needed will not keep a room cool. An oversized unit will 
control the temperature, but it may not reduce excess 
humidity. Such a unit will run only a short time before 
the temperature falls. It may not even run long enough 
to remove much moisture from the air. 

Manufacturers rate the capacity of air conditioners in 
four ways: (1) British thermal units, (2) watts and kilo- 
watts, (3) tons of refrigeration, and (4) horsepower. 

British thermal units. One British thermal unit (B.T.U) 
equals the amount of heat needed to raise the tempera- 
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An electrostatic filter, also called an electrostatic precipitator, 
removes particles of dust and smoke from the air. The ionizer 
gives the particles a positive electric charge. The negatively 
charged collector then attracts and holds the particles. 


ture of 1 pound (0.5 kilogram) of water one degree Fahr- 
enheit (06 degree Celsius). The В.Т. per hour rating is 
the basic measurement for air conditioning, and should 
always be used to specify the capacity of an air condi- 
tioner. An air conditioner with a capacity of 12,000 
B.T.U's per hour can remove enough heat from the air it 
is conditioning to raise 12,000 pounds (5,440 kilograms) 
of water one degree Fahrenheit each hour. 

Watts and kilowatts are the units used to measure air 
conditioner capacity in the metric system. One watt 
equals 34 B.T.U.s per hour. 

Tons of refrigeration. One ton of refrigeration re- 
moves the amount of heat needed to melt 09 metric ton 
of ice in 24 hours. A one-ton air conditioning unit can re- 
move 288,000 B.T.U.'s of heat in 24 hours, or 12,000 
B.T.U.s per hour (3,510 watts). A two-ton unit can remove 
twice this amount, and so on. 

Horsepower measures the power needed to run the 
refrigeration equipment that cools the air. Air condition- 
ers may range from + horsepower (190 watts) to as high 
as 3,000 horsepower (2,200 kilowatts) for units that air- 
condition entire buildings. 

Electric power requirements. Local electrical 
codes govern the kind of motor that can be connected 
to different kinds of electrical systems. Most air condi- 
tioners with motors of 1 horsepower (750 watts), or less, 
operate on 110-volt, single-phase current. Larger air 
conditioners need either 220-volt or 220-440-volt, three- 
phase current. Different air conditioners use various 
amounts of electricity to remove the same amount of 
heat. Engineers use a number, called the Energy Effi- 
ciency Ratio (EER), to measure how economically an air 
conditioner uses electricity. To find an air conditioner's 
EER, its B.T.U. per hour rating is divided by the number 
of watts of electricity used by the unit. For example, an 
air conditioner that uses 600 watts to remove 5,000 
B.T.U's per hour has an ЕЕК of 5,000 divided by 600, or 


8.33. Most air conditioners have an EER of from 4 to& 
The higher the EER of a unit, the less electricity it uses- 
and the less it costs to operate. 


History 


The ancient Egyptians, Greeks, and Romans used wit 
mats to cool indoor air. They hung the mats over the 
doors to their dwellings. When wind blew through the 
mats, evaporation of the water cooled the air. About | 
1500, Leonardo da Vinci, the great Italian artist and sc 
entist, built the first mechanical fan to provide ventila: 
tion. Water power turned the fan. In 1553, the English 
developed a rotary fan to ventilate mines. 

Textile manufacturers made the first attempts at air 
conditioning. In 1719, a silk company in Derwent, Eng: 
land, installed a central system to heat and ventilate its 
mill. Early cloth makers in New England, U.S.A, boiled 
water in huge pots near their looms to keep the air 
moist. Unfortunately, the heat injured the health ofthe 
workers and this method was discontinued. j 

About 1838, David B. Reid, an English scientist, pro 
vided the British House of Commons with a system to 
ventilate and humidify the air. In the mid-1800s, John 
Gorrie, an American, invented a cold-air machine to 
cool hospital rooms. А Ne. 

During the late 1800, textile manufacturers In a 
England began using sprays of water to соп l 
in their mills. In 1897, Joseph McCreery of Tole We 
U.S.A., received a patent for the type of spray now 
in air conditioners. | Nes 

By 1902, Alfred R. Wolff, a consulting engine 
designed air-cooling systems for Carnegie Hall n: 
eral other buildings in New York City. That M 
Willis H. Carrier, a research engineer, designe T 
scientific system to clean, circulate, and contro 

erature and humidity of air. 
5 In 1906, Stuart W. бата, a textile engineer fr. 
Charlotte, North Carolina, U.S.A., used the €: a 
ditioning for the first time. Air conditioning Pe 
recognized branch of engineering in 1911. NT 

The first mine to be air conditioned was one "T 
Velho, Brazil. In 1933, the Cumberland Hotel in : 
introduced air conditioning into its building. Ир 9 
began to equip its trains with air conditioning а hadit 
and by 1935, a cigarette factory in Calcutta, Шо 
conditioning. Between 1935 and 1938, зам ү п 
equipped with air conditioning for use in phe "^ 
tralia, India, Malaysia, the Middle East, and ML 
ica. The Greyhound Corporation in America ne a 
first bus air-conditioning systems in 1940. А: other oo! 

19905, many homes іп the United States ап 
tries had air conditioning. 


Related articles in World Book include: Humidity. 
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Air-cooled engine, See Car (Major systems 9 


Petrol engine (Cooling). о; Curing” | 
Air curing. See Tobacco (Kinds of tobacc?' | 
bacco). n 
Air cushion vehicle. See Hovercraft- ipange” | 


Air embolism., See Diving, Underwater 
underwater diving). 
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Department of National Defence of Canada 


Fi j a " 

her planes attack enemy aircraft and ground targets. In this photograph, three CF-18 Hornet 

ES rom the Canadian Air Force practise a manoeuvre. A Hornet fighter can carry missiles and 
T Weapons at the tips of its wings and under its wings and main body. 


. 
Аіг siles in the 19005, nations relied on armies and navies 
force for military power. The operations of these forces, how- 
ever, are limited by land and sea barriers. Today, armies 
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ч кш is the branch of a nation's armed forces re- and navies remain extremely important. But the main 

eroe for military operations in the air. An air force striking force of the most powerful nations consists of 
5151 of pilots and other personnel, aircraft, support aeroplanes and guided missiles. 


have geen and military bases. Some air forces also 
Ms missiles and spacecraft. inre н 
ранет) а have some type of air force. More и А nation s air force may have several different roles 
Tank je have an independent air force equal in depending on the country's security needs.Air forces 
s Peri branches of the nation's armed forces. within an army or navy support the operations of that 
their an nes usually also have an air force unit in branch. A navy's air force, for example, may operate at- 
my and navy. Many smaller, less powerful na- tack and reconnaissance (observation) planes from air- 


The role of air forces 


ee an т unit as part of their army or navy. craft carriers to obtain information about operations in 

pending differ greatly in size and fighting strength, enemy territory. А navy's air force may also patrol its 

tional dae on а nation's wealth, technology, and na- country's coastline. An air force that serves as a separate 
ence needs. The large air forces of industrial military branch, however, usually has several roles re- 


Nations have mod 


Planes, һеј lern bombers, fighters, transport lated to establishing control of the air. These roles in- 
. 58, heli t 


Copters, and other aircraft. Most developing clude (1) combat, (2) defence, and (3) transport. 


Nations e ind K: r А 

lo build a nt afford the advanced technology required Combat missions involve fighting directly against an 
modern air f А m р 

relativel odern air force, But some have assembled enemy force. The two chief types of combat missions 


industri wes air forces through loans and trade with are strategic and tactical. In strategic sent ntl forces 
ауе air fore ions. Many smaller developing nations operate over long distances, usually travelling rom one 
ces that consist of older aircraft. continent to another. The most common strategic mis- 
and Russia have the most powerful sions involve attacks with bombs and long-range mis- 
es. These forces include thousands siles against specific targets in enemy cities and indus- 
trial areas. Strategic attacks are designed to destroy the 


arheads, с ‘long-range missiles, some with nuclear e St з Pis 
tance, and Vici powerful nations, including China, enemy's ability and desire to fight. — 
Missiles, € United Kingdom (UK), also have such Tactical missions are short- or medium-range opera- 
Until th tions carried out in cooperation with ground or sea 
"оя forces in battle. Such missions include attacks on enemy 
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elopment of aeroplanes and guided mis- 
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ground forces and counter air tactical missions. In these 
missions, fighter planes may attack enemy aircraft to 
gain control of the air over a battle area. In interdiction 
attacks, aircraft strike transportation networks and other 
targets behind enemy lines. Such attacks prevent enemy 
forces and supplies from reaching the battlefield. 

Defence missions protect a nation's territory from 
enemy attack. Advanced air forces use radar stations 
and satellites to detect surprise attacks by enemy bomb- 
ers or missiles. In case of such an attack, an air force 
uses missiles and fighter planes to shoot down enemy 
bombers and missiles. 

The threat of a counterattack can also serve as part of 
a nation's air defences, especially among nations that 
have nuclear weapons. Nations may avoid launching a 
nuclear attack because of their fear of a counterattack. 

Transport missions, also called ajr/ifts, support a 
nation's combat operations by moving troops and | 
equipment quickly by air. In a strategic airlift, aircraft 
transport troops and equipment over long distances. A 
tactical airlift provides air support to battlefield opera- 
tions. For example, aircraft may drop paratroopers and 
supplies in a battle area or behind enemy lines. In 
peacetime, air forces may transport food and other sup- 
plies to areas struck by disaster. 

Other missions include reconnaissance and air res- 
cue. Reconnaissance missions gather military informa- 
tion using visual observation, or cameras, radar, and 
other sensing devices aboard aircraft and satellites. Air 
rescue missions use small planes or helicopters to res- 
cue people trapped in dangerous areas. 


The organization of air forces 


The leader of an independent air force may be a chief 
of staff or air marshal and hold the rank of general. Air 
forces of smaller countries often come under the com- 
mand of the army or navy. 

The squadron is the basic administrative unit of air 
forces. A squadron usually consists of aircraft of one 
type or model. Most fighter and attack squadrons have 
18 to 24 assigned aircraft, which are usually grouped 
into smaller units of 2 to 4 planes called //ights. Bomber 
squadrons typically have from 10 to 19 assigned aircraft. 
Two or more squadrons form units called groups or 
wings. In large air forces, these units may combine to 
form larger divisions or commands. 


Aircraft and missiles 


Aircraft are usually classified by their function. The 
main types of aircraft are (1) attack and fighter aircraft, (2) 
bombers, (3) transport aircraft, and (4) reconnaissance 
aircraft. 

Attack and fighter aircraft are designed for speed and 
manoeuvrability in combat. They usually have a crew of 
one or two and carry missiles or bombs, depending on 
their mission. These aircraft attack enemy planes and 
ground targets or defend against air attacks. 

Bombers are usually large, medium-range or long- 
range planes that carry a combination of bombs and 
guided missiles for striking strategic targets. Only a few 
nations with powerful air forces have bombers. Bomber 
crews range in size from about four to six people 

Transport aircraft carry troops or cargo. The crew of a 
typical transport plane includes a pilot, copilot, naviga- 
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Paratroopers drop from planes into battle areas or behind 
enemy lines, often surprising the enemy. Above, paratroope 
from the UK's Royal Air Force train for an assault by air. 


tor, flight engineer, and one or more /oadmastersre 
sponsible for the cargo or passengers. $ 
Reconnaissance aircraft carry cameras or electron 
sensors to gather information about enemy forces. Re 
connaissance aircraft include both aeroplanes specii 
cally designed for reconnaissance and modified ver 
sions of other aircraft. 
Other aircraft include trainers, tankers, and helicop- 
ters. Trainers are used to train pilots. Tankers refuel 
other aircraft in flight. Helicopters serve a variely of 
functions. Some, called gunships, carry guns and mis 
siles and are used in combat. Others transport troops 
and equipment over short distances. front 
Missiles used by air forces may be launched k 
ground or from aircraft. Ground launched sirara a 
siles include intercontinental ballistic missiles d 
and intermediate-range ballistic missiles (IRBMS. . 
ICBMSs can deliver a nuclear warhead to a lee 
15,000 kilometres away. IRBM's can reach from à " 
2,700 to 5,500 kilometres. In some nations, such as! 
United States, the air force is responsible for! 
But in others, including China and Russia, these 


n 
ч ч and. Air forces defe 
fall under a separate command. Ai launch 
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against ballistic missile attacks with grounc 
antiballistic missiles (ABM's) id 
Air-launched missiles include both strateg? 


and fae? 
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Russian-made MIG aircraft, such as this My sal 
the Russian Air Force, are common in the ha MIGS 
India, Iraq, Poland, and many other « ountries 


cal missiles. Bombers carry air-launched strategic mis- 
siles, such as the cruise missile, that can hit targets hun- 
dreds of kilometres away. Fighter and attack aircraft and 
helicopters fire tactical air-to-air missiles (AAM's) at 
enemy aircraft and air-to-surface missiles (ASM's) at 
ground targets. 


Major air forces of the world 


The power of an air force depends on the quality of 
its technology, training, and equipment. The world’s 
most powerful air forces have advanced aircraft, well- 
trained crews, and efficient maintenance and supply sys- 
tems. They include the air forces of the United States, 
Russia, China, France, India, the United Kingdom, Ger- 
many, and Israel. After the Soviet Union broke apart in 
1991, Russia claimed most of the aircraft that'had be- 
longed to the massive Soviet Air Force. Other small but 
important air forces include those of Italy, North Korea, 
Turkey, and Ukraine. 

The United States Air Force has about 1,700 fighter 
and attack aircraft and about 230 bombers. The air force 
also operates several satellite and radar systems. It has 
about 420,000 members, along with 78,000 in the Air 
Force Reserve. An additional 118,000 people serve in Air 
National Guard units, which are administered by the 
states. The U.S. Air Force commands about 550 ICBM's 
but no IRBM's. Under a 1987 treaty, the United States 
and the Soviet Union agreed to eliminate their IRBM's. 
n he Army, Navy, Marine Corps, and Coast Guard 
b. eir own air force units. The U.S. Navy has the 
The e argest air arm with about 1,700 combat aircraft. 

The lat air unit includes about 8,000 helicopters. 
cuf ceu Air Force has about 3,700 combat air- 
у diede, about 3,200 fighters. The air force has 
ieee members. A separate strategic force has 
bic ility for about 1,200 ICBMs. Another force for 
ites Сое launches and operates military satel- 
сопы] ussian Navy's aviation branch has about 900 

ircraft. 
and pa ther former Soviet republics control ICBM's 
tile conn a ad belonged to the Soviet Air Force. 
aircraft, | rols about 165 ICBM's and over 900 combat 
including more than 100 bombers. Kazakhstan 


has ^ 
about 100 ICBMs, Belarus has about 80 ICBM'S. 
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The Chinese Air Force has about 4,500 fighter and 
attack planes and about 470 bombers. Many of its planes 
are based on Russian designs. About 470,000 people 
serve in the air force. China's Navy operates an addi- 
tional 880 combat aircraft. China also has 14 ICBM's and 
over 90 IRBM's under a separate strategic force. 

The French Air Force has about 800 combat aircraft, 
mostly fighter and attack planes. The force has about 
92,000 members. A separate strategic air force operates 
about 60 bombers equipped with IRBM's. The French 
Navy has about 100 combat aircraft. 

The Indian Air Force has about 800 combat planes, 
including about 400 fighters and more than 30 attack 
helicopters, and it has a large arsenal of surface-to-air 
missiles. About 110,000 people serve in the Indian Air 
Force. India's naval air force has about 60 additional 
combat aircraft and 75 armed helicopters. 

The United Kingdom's Air Force, called the Royal 
Air Force (RAF), has about 690 combat aircraft, mostly 
fighter and attack aeroplanes. It has about 80,000 mem- 
bers. The Royal Navy's air arm has about 50 combat air- 
craft and approximately 150 armed helicopters. 

The German Air Force, called the Luftwaffe, in- 
cludes about 650 attack and fighter aircraft, with about 
120 additional combat aircraft in the navy's air unit. 
About 96,000 people serve in the Luftwaffe. 

The Israeli Air Force has about 660 fighter and at- 
tack aircraft and about 32,000 members. It is one of the 
largest and most capable air forces in the Middle East, 
with highly experienced pilots. 


History 


Early air forces. The first air force was established 
by France in 1794, during a war against several other Eu- 
ropean nations. The air force flew large balloons filled 
with hot air or gas. The French used the balloons to ob- 
serve movements of enemy troops. 

The first air attack took place in 1849. Austria con- 
trolled much of Italy at that time, and the people of Ven- 
ice revolted. The Austrians sent unmanned balloons car- 
rying time bombs over the city. Some of the bombs 
exploded as planned. But the wind changed direction 
and blew several balloons back over the Austrian 
troops, where the rest of the bombs exploded. 


Wu Senhui, Xinhua News Agency 


Skilled pilots are essential to 
an effective air force. Like all 
military pilots, this pilot from 
the Chinese Air Force must 
spend many hours training 
before he can fly sophisti- 
cated aircraft into dangerous 
combat areas. 
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In September 1918, American officer Billy Mitchellé 
rected the largest air assault of the war. He command 
about 1,500 Allied aircraft in a mission over St.-Mihielie 
France, where the Germans had advanced. The Allied 
planes gained control of the air, dropped bombs behisi 
the German lines, and attacked enemy ground forces 
Two months later, the Allies won the war. 

The growth of national air forces. World Warl 
had resulted in the creation of a number of air services 
In 1915, the government of British India asked the Aus 
tralian government to send an air force to Mesopotani 
(now chiefly part of Iraq). The government sent a group 
of Australian airmen, known as the First Half Flight 
take part in operations against Turkish forces in Mest 
potamia. In 1916, the government set up No. 1 Squadior 
of the Australian Flying Corps (AFC). After World Wail 
the Australian government disbanded the AFC, bute 
placed it with a temporary force, the Australian Aviti? 
Corps, which the army controlled. In 1921, the gover: 
ment established the Royal Australian Air Force RAN 
as a separate arm of the services. х 

Despite the success of military aviation during the 
war, however, most military did not realize its impor. 
tance. In the United States, Mitchell became so bittert 
his criticism of the U.S. defence programme that hew: 
court-martialled. j 

In the 19205, most nations reduced the strength o 
their air forces. A few air force officers such as Me 
Lord Trenchard worked to improve organization ап 
training. Trenchard was the UK's chief of the air std 
from 1919 to 1929, As a result of his work, the e e 
oped into an efficient force. During the 19205 an a | 
19305, France, Germany, Italy, and Sweden forme! 
pendent air forces. | „бй 

World War Il. Airpower played a vital role ye 
ing the outcome of World War II. In the war, e 
Italy, Japan, and other Axis powers fought the 
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A British biplane of World War I, the de Havilland D.H.4, car- 
ried three machine guns and about 248 kilograms of bombs. The 
plane went into combat in 1917. 


During the American Civil War (1861-1865), both the 
Union and Confederate armies used balloons. The 
Union Army organized a balloon corps to direct artillery 
fire and observe Confederate troop movements. Almost 
every major army in the world soon established a bal- 
loon corps. 

Balloons became much less important in warfare after 
Orville and Wilbur Wright made the world's first aero- 
plane flight in 1903. By 1909, France, Germany, the 
United Kingdom, Russia, and the United States had pur- 
chased planes for their armed forces. In 1912, the UK es- 
tablished the Royal Flying Corps as the air arm of the 
Royal Army and Navy. In 1918, the corps became the 
Royal Air Force, the first independent air force. 


World War I began in 1914. In the war, the Allies, 
who included France, Russia, the United Kingdom, and 
the United States, fought the Central Powers, who in- 


cluded Germany and Austria-Hungary. At that time, most 


aeroplanes flew at a maximum speed of about 120 kilo- 
metres per hour. They could reach an altitude of about 
3,000 metres. By 1918, when the war ended, the maxi- 
mum speed of aircraft had reached about 190 kilome- 
tres per hour, and maximum altitude had more than 


doubled. Planes also had become much more manoeu- 


vrable. 


At the beginning of the war, the fighting nations used 


planes only for observing enemy ground movements. 
Aircraft soon began to exchange gunfire, but many 
could not shoot forward because the plane's propeller 


was in front. Bullets might shatter the blades of the pro- 
peller. In 1915, a Dutch designer, Anthony Fokker, devel- 


oped a machine gun for the Germans that fired only 
when the propeller blades were not blocking the muz- 
zle. The Allies began to use a similar gun in 1917. 
During the war, pilots fought air battles called dog- 
fights, and fliers who shot down five or more enemy 
planes became known as aces. Toward the end of the 
war, battles between squadrons of planes replaced 


most combat between single pilots. Early in the war, pi- 


lots had dropped bombs by hand. Later, they used me- 
chanical devices to release the bombs. 


who included Canada, China, the Soviet Union, ê 
United Kingdom, and the United States. "m; 

The war began in 1939 when Germany We re al 
land. The Germans used a new method of we RE yt 
blitzkrieg lightning war). Germany's air force, ids 
waffe, bombed Polish troops, destroyed airfie qe 
struck at key cities, highways, and railways. polish 
ground, tanks and infantry overwhelmed the attac 
forces. Between April and June 1940, Germany ом 
and defeated Denmark, Norway, Luxembourg: 
erlands, Belgium, and France 

The Germans planned to invade the |y 1940, 
they had to defeat the Royal Air Force. In July гї. б 
Luftwaffe started to bomb British ships and PO пей 
man air raids on London began in September, pilos 
was outnumbered, but it had better planes kr "m. 
than the Luftwaffe. The British also had b ue ol 
and a decoding device that enabled them = care 
German messages. Both developments мег үш alt 
guarded secrets that helped the RAF intera that 
raids. By October, the RAF had shot down 0 
1,700 attacking planes and had lost about UK, bu 
Germany postponed its plans to invade t 
raids on British cities continued pec.’ jt 

The United States entered the war оп eked 
the day after about 360 Japanese aircraft ye d "i 
US. fleet at Pearl Harbor in Hawaii. The aft? 


UK next put fis 


or damaged 21 ships and more than 300 planes, tempo- 
rarily crippling the Pacific Fleet and Hawaii's air defence. 

In mid-1942, American airpower halted Japanese ad- 
vances in the Pacific in two important battles at sea. In 
the Battle of the Coral Sea, in May, planes based on air- 
craft carriers did all the fighting. The opposing warships 
did not fire a shot at one another. Japan lost more 
planes, but fewer ships, than the United States lost in 
the battle. Neither side won, but the battle prevented a 
Japanese assault on New Guinea. A month later, in the 
Battle of Midway, Japan lost 4 aircraft carriers and more 
than 200 planes. The United States lost 1 carrier and 
about 150 planes. The battle blunted Japan's naval 
strength for the rest of the war and ended the threat of a 
Japanese attack on Hawaii and the United States. 

By mid-1942, Japan had captured large parts of China 
and had cut off the country's main supply routes. To 
help China continue fighting Japan, Allied forces flew 
supplies from India to China over the Himalaya, the 
world's tallest mountain range. This dangerous route 
was called the “Hump.” During this airlift, which lasted 
almost three years, the Allies carried about 600,000 met- 
ric tons of supplies to China. 

The Allies attacked Germany in 1943, when the UK 
and the United States started a bombing offensive that 
lasted almost until the end of the war. The RAF bombed 
German cities at night, and American planes attacked 
enemy industries during the day. In 1944, the Luftwaffe 
m to use jet fighter planes. These planes could fly 
"s 9 kilometres рег hour, compared with about 
Б. l'ometres per hour for propeller-driven fighters. 
7 dua also developed the first guided missiles, the 
e е va. In 1944 and 1945, the Germans fired more 
logical i missiles at enemy cities. But these techno- 

ae egi came too late to affect the outcome of 

In hi ermany surrendered in May 1945. 

A EM 1945, American B-29 bombers dropped 
"Mis m on the Japanese cities of Hiroshima and 
«ki. The bombers had flown from Tinian Island, 


Famous air battles 
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more than 2,000 kilometres away. Japan surrendered in 
September, and the war ended. 

The development of jet aircraft in the late 1930's 
and early 1940's greatly increased the range and speed 
of attacking planes. In 1939, a German Heinkel He 178 
made the first successful jet-powered flight. By 1944, 
Germany had developed the Messerschmitt Me 262, the 
first jet to fly combat missions. The first American jet 
plane, the Bell XP-59, flew in 1942 but was little used in 
World War Il. After the war, several nations, including 
the UK, the Soviet Union, and the United States, rapidly 
developed jet-powered air forces. Soon each of these 
nations operated a fleet of jet fighters and long-range 
bombers. By the late 1950's, France and China also 
began developing jet-powered air forces. 

Air forces in the nuclear age. The United States 
emerged as the most powerful nation at the end of 
World War Il. It was the only nation with atomic weap- 
ons and the aircraft to use them. But the Soviet Union 
soon began to challenge the United States, competing 
for power and international influence in a struggle 
known as the Co/d War. In 1949, the Soviet Union tested 
its first atomic bomb. Several other nations have devel- 
oped nuclear weapons since then. 

The Soviet Union successfully tested its first ICBM in 
1957, several months before the first successful United 
States test. The Soviet Union also launched the first 
space satellite in 1957. The United States and the Soviet 
Union competed for supremacy in missiles and space. 
They also developed antiballistic missiles (ABM's) de- 
signed to destroy enemy missiles in flight. To provide 
warning of a missile attack, the two nations set up mis- 
sile detection systems on the ground and in space. 

By the late 19605, the number of missiles and nuclear 
warheads had grown alarmingly large. In 1969, the 
United States and the Soviet Union began a series of 
conferences in an effort to limit each country's missile 
strength. After several more conferences in the 1970's 
and 1980, they agreed to eliminate their IRBM's. 


1918— 
1,500 Eod eli 12-16). An Allied air armada of about 
da led German pl Ў 
achieving effective air сер anes back over eastern France, 
1 Г 
lair force) p of Britain (july 10-Oct. 31). The German Luftwaffe 
the British numbering more than 2,000 aircraft, tried to bomb 
orce RR submission, but the much smaller Royal Air 
ited Kin m nelled almost daily assaults. The battle saved the 
Proved thay sor” from invasion during World War II. It also 
air forces could fight decisive actions by them- 


Selves, tiet. 
Not just in support of infantry and artillery. 


1941. 
leanne Harbor (Dec. 7), A 360-plane surprise attack by 
Wari, acific Fleet plunged the United States into World 


19020, 
Sari based ee (May 4-8) and Midway (June 4-6). United States 
Central Pacifi On defeated Japanese naval air units in the 
Planes in each deu Both sides launched more than 100 aero- 
ерепдепсе of attle. These battles demonstrated the absolute 
Of the Coral S à surface battle fleet on its air arm. In the Battle 
idway ended, ships rarely fired at other ships. The Battle of 
Way Island, with the defeat of the Japanese fleet. See Mid- 
1944.3 
than AEN RA eapon campaign. The Germans fired more 
and the MEAE V-2 guided missiles on England, Belgium, 
Use of guided ands. These attacks marked the first systematic 
ed and ballistic missiles in warfare. 


1945—Hiroshima (Aug. 6) and Nagasaki (Aug. 9). The U.S. Army 
Air Forces dropped the first atomic bombs used in combat. Both 
were dropped on the Japanese cities by B-29 bombers based on 
Tinian Island, 2,189 kilometres away. 


1950-1953—Korean air campaign. In the first full-scale clashes 
between jet aircraft, hundreds of U.S.- and Soviet-built jets bat- 
tled over North Korea. 


1967—Arab-Israeli War (June 5-10). The Israeli Air Force de- 
stroyed about 400 Arab combat planes and lost 19 on the first 
day of the war, The Arabs could not recover. When the war 
ended, the Israelis controlled Arab territory totalling more than 
three times the area of Israel. 


1986—Air raid on Libya (April 14-15). U.S. President Ronald 
Reagan ordered air strikes against military installations near the 
Libyan cities of Tripoli and Benghazi. In the bombing raid, 18 
U.S. Air Force fighter-bombers stationed in the United Kingdom 
joined 15 U.S. Navy attack planes from aircraft carriers in the 
Mediterranean Sea. The raid was in response to evidence link- 
ing Libya to the bombing of a nightclub in Berlin, 


1991—Persian Gulf War (Jan. 17-Feb. 28), In operation “Desert 
Storm’, a coalition led by the United States attacked Iraqi tar- 
gets. Other air forces involved included those of France, Italy, 
Kuwait, Saudi Arabia, and the United Kingdom. The coalition 
flew more than 110,000 sorties (missions) and lost 36 aeroplanes. 
See Persian Gulf War. 
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Many smaller nations established strong air forces 
during ће 19805 by obtaining aircraft from the United 
States or the Soviet Union. These nations included Fin- 
land, Hungary, Kuwait, and Saudi Arabia. 

The Soviet Union began withdrawing its forces from 
Eastern Europe in 1990. In 1991, the United States and 
the Soviet Union agreed to reduce their long-range mis- 
siles and bombers, including their ICBM forces, by 
about a third. They also ended a continuous alert for 
long-range bombers carrying nuclear weapons and took 
other steps to reduce the threat of a nuclear air attack. 
This alert had been in effect in the United States since 
1957. In late 1991, the Soviet Union broke up. These de- 
velopments reduced the threat of nuclear war and the 
need for huge armed forces. As a result, most major air 
forces planned large cuts in personnel and equipment 
in the mid-1990s. 

Air forces in limited wars. Fear of a massive nuclear 
war has helped prevent nations with nuclear weapons 
from using them. In all wars fought since World War II, 
nations restricted the weapons they used, the targets 
they attacked, and the areas of battle in order to avoid a 
nuclear conflict. In such wars, called /imited wars, air 
forces played an important role. 

The Korean War (1950-1953) brought the first com- 
bat between jet aircraft. The United States and other 
members of the United Nations aided South Korea, and 
the Soviet Union and China assisted North Korea. United 
States military leaders limited attacks on military targets, 
but aeroplanes often fought each other. As many as 150 
jet fighters took part in some air battles. Each side 
adopted the principle of asylum, which allowed aircraft 
to withdraw from the battle zone without being pur- 
sued. Neither side won complete victory in this war. 

During the Vietnam War (1957-1975), the United 
States supported South Vietnam, and the Soviet Union 
and China backed North Vietnam and the Viet Cong reb- 
els of South Vietnam. From 1965 to 1968, the U.S. Air 
Force and the air arm of the U.S. Navy conducted fre- 
quent bombing raids against North Vietnam and later at- 
tacked targets in South Vietnam, Cambodia, and Laos. 
The U.S. Air Force used helicopter gunships to locate 
and attack enemy forces in the jungles and mountains. 
United States helicopters also rescued downed aviators, 
transported the wounded, and carried supplies and 
troops. In 1969, the United States began withdrawing its 
troops from Vietnam. The United States removed the 
last of its troops and stopped its air attacks in 1973. Two 
years later, the war ended with a North Vietnamese and 
Viet Cong victory. 

Wars in the Middle East. \n 1967, the Israeli Air Force 
destroyed most of the air forces of Egypt, Jordan, and 
Syria in the Six-Day War. Egypt rebuilt its air force and, 
in 1973, staged a surprise attack with Syria against Israel. 
For a brief period, Egypt established control of the skies. 
Israel's airpower, however, regained control and helped 
drive back the attackers. An airlift of supplies from the 
United States also helped Israel win the war. 

In the Persian Gulf War in 1991, airpower played a 
decisive role. In that war, a coalition of nations led by 

the United States drove Iraq out of Kuwait. Before the 
war began, the coalition moved huge amounts of equip- 
ment to the Persian Gulf region in one of the largest air- 
lifts in history. 


Coalition air forces began the war in mid-January 1% 
with massive bombing of targets in Iraq and Kuwait The 
United States Air Force used precision-guided “smart 
bombs and the F-117 “stealth” fighter-bomber. The spe 
cial design and surface materials of "stealth" bombers 
make them difficult to detect with radar. The coalition 
quickly gained control of the air, destroying many lraj 
aircraft on the ground and forcing many others to flees 
Iran. When the coalition launched a ground attack inl 
February, the air war had so devastated the Iraqis that 
they surrendered within days. 
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Questions 


How do strategic missions differ from tactical miss! 
What makes an air force powerful? formal 
What type of aircraft is used to gather military In» 
Which country had the first independent air force” 
What is a dogfight? 
What is an airlift 
Which country has the largest air force? wed 
What type of aircraft was the first to be used in ? 
What is the basic administrative unit of air forcer loping 
How do the air forces of industrial nations and 

tions differ? 


ons? 


rion? 


How an air lock works 


Air locks enable people to enter caissons containing com- 
pressed air, When a person enters an air lock, /eft, its air pres- 
sure is the same as that outside. Air pressure in the air lock is 
slowly increased, right, to equal that inside the caisson. This ac- 
tion permits a person to enter the caisson without danger. 


Air lock is a device that permits people or materials to 
pass in or out of a structure called a pneumatic caisson. 
The caisson contains compressed air. Air locks are used 
in digging underwater tunnels or other projects that re- 
quire caissons. Air pressure in the caisson balances out- 
side water pressure, keeping the water out of the work- 
ing area. Caissons cannot be opened directly to the 
outer air. Opening them would allow the compressed 
air to escape with dangerous violence. All movements 
roi a the caisson must take place through an air 
Ы | is a large airtight chamber equipped with 
Pico ван air is forced into the air lock 
B 9 шее valves until the pressure within the air 
in A s the pressure in the caisson. The valves are 
EA to withdraw compressed air from the air lock 
Sel pressure equals the pressure of the normal out- 
x. ed the caisson, the workers first step into the air 
Ompressed air holds the inner door of the air lock 
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tightly shut. The outer door is then closed, and com- 
pressed air slowly introduced. When the pressures 
within the air lock and the caisson are the same, the 
inner door may be opened to permit entrance into the 
caisson. When workers prepare to leave the caisson, 
pressure in the air lock is reduced to normal, and the 
workers may then go out. This lowering of the air pres- 
sure, or decompression, must be done slowly to safe- 
guard the workers against attacks of the bends. Separate 
air locks are usually provided for people and for materi- 
als. A third air lock is often added to permit rapid es- 
cape in case of emergencies. 

See also Bends; Caisson. 

Air mail. See Airmail. 

Air piracy. See Hijacking; Aviation (A new age of 
flight). 

Air pollution occurs when wastes dirty the air. Artifi- 
cially created wastes are the main sources of air pollu- 
tion. They can be in the form of gases or particulates 
(tiny particles of liquid or solid matter). Such wastes re- 
sult chiefly from the burning of fuel to power motor ve- 
hicles and to heat buildings. They also come from indus- 
trial processes and the burning of solid wastes. Natural 
pollutants (impurities) include dust, pollen, and soil par- 
ticles. 

The rapid growth of population and industry, and the 
increase in the number of motor vehicles and aero- 
planes, has made air pollution an increasingly serious 
problem in many big cities since the 19505. The air over 
these cities often becomes so filled with pollutants that 
it harms the health of people. Air pollution also harms 
plants, animals, fabrics, building materials, and the 
economy. 


Chief sources of air pollution 


Cities that have many coal-burning furnaces and 
power plants tend to have higher sulphur oxide levels. 
Cities with more industry tend to have high levels of or- 


Air pollution is a serious 
problem in many of the 
world's large cities. Heavy 
concentrations of air pollu- 
tants, often in the form of 
smog, settle over a city, creat- 
ing a health hazard for its 
people. 
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ganic compounds. But in most western cities, car ex- 
hausts account for most of the nitrogen oxide and car- 
bon monoxide in the air. 

Weather conditions called thermal inversions may en- 
able pollutants to build up over a certain area. A thermal 
inversion occurs when a layer of warm air settles over a 
layer of cool air that lies near the ground. This prevents 
pollutants from rising and scattering, and causes them 
to collect near the ground. The thermal inversion contin- 
ues until rain or wind breaks up the layer of stationary 
warm air, allowing the impurities to rise. 

Forms of trans; such as aeroplanes, cars, 
ships, and trains, are a leading source of air pollution. 
Exhaust from engines contains various kinds of harmful 
pollutants. Such pollutants include carbon monoxide 
gas, hydrocarbons (compounds of hydrogen and car- 
bon), and nitrogen oxides (compounds of nitrogen and 
oxygen). Nitrogen oxides in the air help produce a form 
of oxygen called ozone. Ozone reacts with hydrocar- 
bons to form a type of air pollution known as smog. 

Fuel combustion for heating homes, office build- 
ings, and factories sharply increases the level of air pol- 
lution in urban areas. Furnaces that burn coal or fuel oil 
give off nitrogen oxides, particulates, and su/phur ox- 
ides (compounds of sulphur and oxygen). Electricity 


. ind their sources 


ute to air pollution. 


Sources of pollutants 
Transportation (aeroplanes, motor 
vehicles, ships, ond trains) 


Fuel combustion in homes, offices, 
and electric power plants 


Industrial processes (chemical pro- 
duction, oil refining, and smelting) 


Solid waste disposal (burning 
dead leaves ond refuse) 


Miscellaneous (chemical sprays, 
forest fires, and structural fires) 


Nitrogen oxides 


4. 


aN 
14.3%. 

20.0% — 
NS 43.0% 


Carbon monoxide 


Particulates 


generating stations that use these fuels also release 
such pollutants into the atmosphere. 

Industrial processes contribute significantly toa 
pollution. Industries give off various types of рода 
For example, factories that produce aluminium expel 
oride dust. Oil refineries discharge ammonia, hydroge 
bons, organic acids, and sulphur oxides into ће atma 
phere. 

Burning of solid wastes creates a very visible fom 
of air pollution— thick, black smoke. The burning of 
leaves, refuse, scrap cars, and other solid wastes is pre 
hibited in some areas. 

Other sources of air pollution include chemical 
sprays, forest fires, and structural fires. Pollution also 
sults from the burning of forest, bush, and grass to ds 
land for farming. 


Effects of air pollution 


Health. When people breathe polluted air, the impe 
rities often remain in their lungs. These impurities сай 
worsen such respiratory ailments as asthma and bror 
chitis. Laboratory tests have associated some pollutants 
with the formation of cancer, pneumonia, and emph} 
sema. In London in 1952, about 4,000 people died ofre 
piratory diseases during a “killer smog. A total of mort 


Most air pollution is caused by artificially created wastes іп the form of gases and tiny peri 
liquid and solid matter. The five principal sources of these pollutants are shown below atthe 
The charts show the approximate percentage of each kind of pollutant that these sources 


Organic compounds 
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en monoxide detector is used in manufacturing facili- 
to = for leakage from tanks that store the gas. Carbon 
monoxide has many uses in industry, but it is a deadly poison. 


pret people died as a result of thermal inversions 

bse me" in New York City in 1953 and 1963. By the 

weet s, such cases of killer smog became rare, due 
е introduction of tougher emissions standards and 
er monitoring. 

e Air pollution causes severe damage to 

iy estock in countries with heavy industries 
crowded roads. Plants will not grow alongside 

nes cpa these countries because vehicle exhaust 

hem. Air pollution can damage fruit, vegeta- 

* and grain crops. 

roofing pe Metals, concrete, rubber, limestone, 

aD $ D^ nylon stockings deteriorate faster be- 

м pollution. Steel surfaces, for example, may 

beast у as much as 30 times faster in a city with pol- 


air i is li i 
res. than in a rural area where there is little air pol- 


Control of air pollution 


Es ске from such stationary sources as facto- 
ced in ооз, and power stations сап be 
*quipment desi S кок example, a plant can install 

given off. It can E to limit the amount of pollutants 
uring fuel th ange to a method of manufacture or 
a diea a causes less air pollution. Or the 
M C о а cleaner fuel. Іп some cases, plants 
lon mbination of these steps to reduce air pol- 


Coi 
К, the pollution emitted by cars and trucks 
e ingredients по пе way engines operate, changing 
Ces to the ӨЛ) uel, and adding pollution control de- 
Working in all m €. Manufacturers and refiners are 
trolling poll T these areas to find good ways of con- 
develop di. on. In addition, research is underway to 
Methanol, уе engines that are driven by electric- 
Sources that ¢ atural gas, steam, or other energy 
Increasin Create less air pollution. 
Passing "a у, National and local governments are 
ànd setting requirements designed to con- 


A platinum catalyst pollution scrubber removes pollutants 
from an industrial chimney before they are released into the at- 
mosphere. It is similar to a catalytic converter in a car. 


trol pollution. They issue information on the effects of 
air pollutants and the techniques available for control- 
ling them. They set goals called air quality standards for 
achieving clean air. They then must enforce control 
measures to meet the goals. Governments may act di- 
rectly against polluters if they fail to obey the regula- 
tions. 

The control measures include emission standards, 
which restrict the amount of pollution from factories 
and other sources of pollution. Governments also set 
emission standards for motor vehicles. In many coun- 
tries, to meet these emission standards, new cars must 
be equipped with control devices called catalytic con- 
verters. 

Related articles in World Book include: 

Acid rain 

Airport (Airport development! 

Car (Air pollution) 

Catalytic converter 

Coal (Coal as a fuel) 

Environmental pollution 

Fallout 

Greenhouse effect 

Iron and steel (picture: Controlling air pollution) 
Los Angeles (Recent developments) 


Ozone 
Petrol engine (Air pollution controls) 


Smog 
Smoke 
Soot 
Air pressure. See Air (Weight and pressure). 
Air pump. See Pump. 
Air resistance. See Air (Air resistance). 
Air rights are the rights to use the space above a 
piece of land. Generally, a person or a company that 
owns land also owns the air rights above it. The use of 
air rights increases the value of land. For example, some 
companies construct buildings in leased air rights over 
railway tracks. In this way, they use space that would 
otherwise be wasted. 

Since the early 19005, many large buildings have 
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Air rights allow someone to build over another person's prop- 
erty. The building on the left of the picture, above, was built in 
air rights over a canal. It is one of a number of buildings erected 
in air rights over canals in Birmingham, England. 


been constructed in air rights over railway tracks, Thes 
buildings include the Merchandise Mart in Chicago anf 
the Terminal Tower in Cleveland, in the United States 
Buildings constructed over railway tracks must havea 
large chimney or airway to carry off the smoke and fad 
air of the trains below. The buildings also must have 
sound insulation to reduce the noise from the trains, 

Air rights over roads can provide additional spacely 
apartment buildings, office buildings, car parks, and 
schools. In some countries, the law does not clearly dèe 
termine who owns the air rights over roads and гаїмај 
tracks. As a result, the sale and use of these air rights 
has been limited. Zoning laws that limit building height 
also affect the use of air rights. 

No one can prevent aircraft from flying over his land 
at a legal height. But landowners have the right to pro 
tection from noise caused by aircraft. Many countries 
have set limits for aircraft noise levels. 

Every nation owns the air rights over its territory. А 
country may control this air space and deny the атой 
of other nations the right to fly over its territory. When 
two nations are at war, air rights may be denied to the 
enemy's aircraft. The former Soviet Union charged that 
reconnaissance satellites passing over its territory V 
lated Soviet air rights, even though the satellites wert 
orbitting many miles above the earth. But internation! 
law has not yet determined if such air rights extend int 
outer space. 

Air route. See Aviation. 

Air sac. See Bird (The respiratory system); iw 
body (The air passages; illustration); Lung (Parts oft 
lungs). 

Air suspension. See Car (The suspension system 
Air traffic control centre. Sec Aeroplane (Othe 
navigation methods). 

Air travel. See Aeroplane; Aviation. ity 
Airborne troops are soldiers trained for нис 
air. They may be dropped to the ground by parat p 


Airborne troops drop by parachute from an aeroplane into a battle area or behind enemy lines. 


or transported to the combat area by aeroplanes. In 
combat, airborne troops land behind enemy lines, blow 
up bridges, destroy communications, and cut off sup- 
plies and reinforcements. They often take the enemy by 
surprise and engage in fierce hand-to-hand fighting. Air- 
borne troops carry heavy packs of equipment, including 
an automatic rifle, a machine gun, grenades, a medical 
kit, and radio equipment. 
In World War II, both the Allies and the Germans 
used airborne troops successfully. The Germans first 
employed sky soldiers in the Netherlands in 1940 and in 
capturing the island of Crete in 1941. The Allies made 
the most effective use of paratroops, and coordinated 
parachute attacks with air, land, and naval operations. 
Allied paratroopers spearheaded attacks in Sicily, Nor- 
mandy, and the Netherlands. In the Philippines, airborne 
troops recaptured Corregidor from Japanese forces. 
See also Parachute. 

Airbrush is a tool used by photographers and com- 
mercial artists to apply colour or shading to drawings, 
prints, and photographs. Photographers find it useful to 
bring out highlights and to supply backgrounds. The air- 
brush looks something like a pencil. It has a length of 
tubing at one end and a fine nozzle at the other. An elec- 
tric pump or tank with a pressure gauge supplies a cur- 
"s of compressed air. The air enters the nozzle 

uc the tubing and sends a stream of fine particles 
of liquid colouring matter out through the nozzle. The 
artist controls the air pressure by means of a valve to 
Create different effects. 
oe is a tool that works in the same way as 
itto ap ч , but it takes less skill to operate. Painters use 
ishing MN of paint, varnish, shellac, and other fin- 
MCN s to all types of manufactured articles. 

See Aeroplane; Airship; Autogiro; Balloon; 


Glider; Guided missi а 
* ssile; Hi i ; 
Rocket; V/STOL. elicopter; Ornithopter; 


‚ 18 alrbry, 
sh е 
"ages with ан Out a mist of colouring matter that creates 
‘cate tones and a smooth-looking surface. 
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Aircraft carrier is a ship used as a mobile base for 
aeroplanes. With its aircraft striking force, the carrier is 
the most powerful surface warship. Carriers are often 
called flattops because of their wide, flat decks. The 
largest oil tankers are the only ships bigger than aircraft 
carriers. 

Aircraft carriers have only a minimum number of anti- 
aircraft guns or defensive missiles for protection against 
enemy planes and missiles. Carriers usually steam 
(travel) with other ships. Cruisers, destroyers, and sub- 
marines protect aircraft carriers from enemy planes, sur- 
face ships, and submarines. Such a fleet is called a car- 
rier task force or battle group. 

Aeroplanes take off from and land on the flight deck. 
They are repaired and stored on the hangar deck just 
below it. Large lifts move the planes from one deck to 
the other. The superstructure of the ship, called the /s- 
land, includes the command and navigation bridges, 
communications equipment, radar aerials, and smoke- 
stack, unless the ship has nuclear power. The island 
rises on the flight deck's starboard side (right side facing 
forward). The rest of the deck is left clear for planes. A 
carrier also houses maintenance shops for the planes, 
and living quarters and mess (cooking and eating areas) 
for the pilots, air crews, and ship's crew. It has storage 
space for bombs, ammunition, fuel, and food. 

Flight operations. Conventional aeroplanes, helicop- 
ters, and V/STOL (Vertical/Short Take-Off and Landing) 
aircraft operate from carriers. Conventional aeroplanes 
are too heavy and require too great an airspeed to take 
off from a carrier entirely under their own power. For 
this reason, they are launched by a catapult from the 
take-off areas (see Catapult). The carrier steams into the 
wind at high speed during take-offs. This increases the 
speed of the wind relative to the ship and helps lift the 
planes as they take off. 

The carrier also heads into the wind when planes 
land. If a carrier steams at 25 knots (nautical miles per 
hour) into a wind blowing 25 knots, then the wind speed 
over the carrier's deck is 50 knots. A plane flying at 100 
knots wind speed into the wind thus has a landing 
speed of only 50 knots, relative to the deck of the car- 
rier. Arresting gear, four steel cables stretched across 
the rear landing area of the deck, catch a tail hook low- 
ered from the plane. The plane is brought to a stop over 
a distance of about 91 metres. 

Modern carriers have angled landing sections on 
their flight decks. The landing section, which takes up 
the rear two-thirds of the deck, angles toward the carri- 
er's port side (left side facing forwards), and extends 
over the water. A plane that makes à bad approach or 
misses the arresting wires with its tail hook may keep 
going and fly off the deck. On older aircraft carriers, a 
barrier separates the landing section from the take-off 
section. But a landing plane could crash through the 
barrier into planes in the take-off area. 

The modern carrier fleet. The U.S. Navy has the 
world’s most powerful carrier fleet. They carry jet fight- 
ers and jet bombers. They also have radar, reconnais- 
sance, and tanker planes, and antisubmarine aircraft. 

The U.S. Navy groups its carriers by class. The name 
of each class is the name of the first ship built in that 
class. The four classes of carriers are, from the newest 
to the oldest, Nimitz, Kitty Hawk, Enterprise, and Forres- 
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tal. A fifth class, the Midway, was decommissioned in 
the early 1990's. Ships of the Nimitz and Enterprise 
classes are nuclear-powered. All other classes of carrier 
are oil-powered. 

The Nimitz class consists of the Chester W. Nimitz, 
the Dwight D. Eisenhower, the Carl Vinson, the Theo- 
dore Roosevelt, the Abraham Lincoln, and the George 
Washington. The Nimitz is the world's largest warship 
measured in displacement tonnage. This measurement 
refers to the number of tons of water displaced (occu- 
pied) by a ship. The Nimitz displaces 94,900 metric tons 
when fully loaded. It is 333 metres long and 77 metres 
wide. It can carry about 90 aircraft and a crew of about 
5,700 people. 

The Kitty Hawk class consists of the Kitty Hawk, the 
Constellation, the America, and the John F. Kennedy. The 
Kennedy displaces 88,400 tons when fully loaded, and 
the others displace 82,100 tons. Ships of this class can 
carry from 85 to 90 aircraft and about 5,400 people. 

The Enterprise class consists of one ship, the Enter- 
prise. Completed in 1961, this ship was the world's first 
nuclear-powered aircraft carrier. It displaces 91,040 tons 
when fully loaded. The Enterprise can carry about 90 air- 
craft and 5,700 people. 

The Forrestal class consists of the Forrestal, the Sara- 


Parts of an 
aircraft carrier 


Aircraft take off from and land 
on the flight deck of a carrier. 
This deck has catapults and 
arresting wires that assist 
planes. Lifts move aircraft to 
and from the hangar deck, 
where they are stored. The /5- 
land houses communications 
and radar equipment. 


Parking and 
take-off area 


An aircraft carrier is aw 
ship that serves as a mobi 
base for jet bombers, fights 
and other types of military 
planes. The nuclear-powet 
carrier Carl Vinson, left 
part of the Nimitz class ой 
Navy carriers. 


toga, the Ranger, and the Independence. Each ship ds 
places 79,300 tons fully loaded, and can carry 85 planes 
and about 5,300 people. 

The Midway class consisted of the Midway and the 
Coral Sea. The carriers of this class were built during 
World War II (1939-1945). The class was decommis 
sioned in the early 1990's. А 

History. Тһе world's first aircraft carrier was 2 "d 
verted liner, HMS Argus, which was taken over by 
British navy in 1916. The first deck landing by B 
plane was made on a converted British cruiser, il 
rious, The first aircraft carrier in the U.S. Navy was e 
Langley, a converted collier (coal ship). It went into $ 
ice in 1922. a 

During World War 11, the warring nations oe 
than 150 carriers. They were the most important si? 
the war, Planes launched from Japanese carriers "i ; 
tacked the U.S. base of Pearl Harbor, and the Mens 
raid on Japan was made by bombers from the " 
British aircraft carriers escorted supply cone 
Atlantic and Mediterranean, and also took p ship 
actions such as the sinking of the German battle: 
marck. “a 
By the 19605 only the United States maintained ig 
large fleet of carriers. The U.S. carrier force re 


pecho prepares to land on the flight deck of the 
Constellation. The Constellation is a member of the Kitty 


Hawk class and can carry about 90 aircraft. 


peak during the Vietnam War. Between 1968 and 1969, 
the US. Navy had 23 carriers. Older carriers were 
Scrapped as the large, expensive supercarriers of the 
bs rud entered service during the 1970's and 
9805. After the war many carriers were scrapped. 

The navies of Argentina, Brazil, France, and Russia—in 
addition to the U.S. Navy—have aircraft carriers for con- 
ventional aircraft. France plans to launch nuclear- 

a carriers by the mid-19905. India, Italy, Russia, 
n, the United Kingdom, and the United States have 
carriers for V/STOL aircraft and helicopters. 
also Navy. 

Instruments. See Aeroplane (Flying an 
eae picture: Basic cockpit controls and instru- 
ет is the пате of a breed of large terri- 
ашан. 5 23 to 27 kilograms when full-grown. Its 

x гу hair is black or grizzled on its back, and a 
on the other parts of its body. The Airedale was 
after the Aire Valley in northern England. This 
Was developed in England about 1880. One of its 
animal md the otter hound. The Airedale is a fearless 
id 4 own as а good watchdog, апа affectionate to- 
owner. It is also a good swimmer. 
also ay pne Terriers); Terrier. 
т -1049), also spelled Erlangga, was the 
m ruler of the kingdom of Kediri, in East Java, 
оте Не reigned from 1019 to 1049. 
human Mein, garded him as the Hindu god Vishnu in 
sengga E was a Javanese princess. She was 
in o King Sindok, a Hindu ruler of eastern 
h E. father was a Balinese prince named 
mavamsa, an pot married a daughter of Dhar- 
Killed in 1006 Бе ruler. Dharmavamsa was 
пагап king uring an attack by soldiers from the Su- 
Airlangga T hy of Srivijaya. Dharmavamsa had named 
unable to Is successor. But for many years Airlangga 
enforce his claim to the throne. 


In 101 
tion a ы consecrated king. The oldest inscrip- 
restored 9 his reign dates from 1023. By 1030, he had 


е power of his kingdom to such an extent 
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that he was recognized by Srivijaya. He married the 
daughter of the Sumatran ruler, Sangrama Vijayottunga- 
varman. 

Airline is an organization that operates aircraft to carry 
passengers and cargo through the air. You can buy an 
airline ticket for a flight, or send mail, packages, or 
freight by airline to almost any place in the world. 

Kinds of airlines. Scheduled airlines fly their aero- 
planes according to a timetable. For example, a sched- 
uled airline's planes will fly from London to Paris daily at 
fixed times. Charter airlines operate nonscheduled serv- 
ices, such as services to holiday resorts. The schedules 
for these flights are arranged by the airlines and the 
companies that hire them. Commuter airlines, or feeder 
airlines, are smaller airlines that carry passengers and 
cargo between small towns, or from small towns to 
large city airports within the same country. At city air- 
ports, the passengers and cargo are transferred to 
larger airlines. 

What an airline does. Carrying passengers pro- 
vides airlines with about 85 per cent of their income. 
Regular passenger service is provided along the airline's 
routes according to a published timetable. The ticket 
price on regular service flights varies, depending on the 
amount of space and service provided for each passen- 
ger. First class service includes large seats, ample leg 
room, wide aisles, and deluxe in-flight meals for the pas- 
sengers. Tourist or economy service costs less than first 
class service because there is less room for each pas- 
senger and fewer deluxe in-flight services. 

In-flight entertainment in the form of films, television, 
and recorded music is provided on many airlines. As 
many as 14 flight attendants may be on board a large jet- 
liner to serve meals, sell duty-free goods, and look after 
the passengers on long-distance flights. In-flight serv- 
ices on chartered flights are similar to those on sched- 
uled flights. 

Carrying cargo. The remainder of an airlines income 
comes from carrying cargo—airmail, air parcel post, air 
express, and air freight. 

The principal kinds of goods carried by air include 
machine parts and equipment, cut flowers, fresh fruit 
and vegetables, electronic equipment, aircraft parts, 
clothing, vehicle parts, printed matter, and medicine. 

Many airlines operate cargo liners, also called freight- 
ers, that carry only freight on regular schedules. The 
largest jet cargo liners can carry 115 metric tons. Large 
passenger airliners can carry 67 metric tons of freight in 
addition to passengers and baggage. 

Development of airlines. In the early 1960's, the 
largest airliners could carry about 150 passengers. By 
1967, some planes had been built that could carry as 
many as 230 passengers. In 1970, several airlines began 
to use Boeing 747 airliners capable of carrying as many 
as 490 passengers. 

By the early 1970, the United Kingdom and France, 
working together, and the Soviet Union had built super- 
sonic airliners. These planes could fly at speeds of about 
2,410 kilometres per hour. The French-British Concorde 
supersonic airliner began passenger service in 1976. 

During the 1970s, many nations faced a shortage of 
petroleum. The shortage seriously affected airlines be- 
cause the cost of jet fuel, a leading petroleum product, 
increased greatly. This led to a relaxation of economic 
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Some major airlines of the world 


$m 


Aer Lingus Air Canada Air India 


Aer Lingus is the national airline of Ireland and was founded 
in May 1936 with a service from Dublin to Bristol, England. 
Headquarters are in Dublin. 

Air Canada is the principal Canadian airline. It is owned by 
the Canadian government. The line was founded in 1937 as 
Trans-Canada Air Lines. Headquarters are in Montreal. 

Air India was founded as Tata Airlines in 1932 by Mr. J. R. D. 
Tata. The airline took its present name in 1946. It has its head- 
quarters in Bombay. 

British Airways (BA) was formed in 1974. The airline was na- 
tionally owned until 1987. Its headquarters are in London. 

EgyptAir was established in 1932. It took its present name in 
1971. The airline has its headquarters in Cairo. 

Japan Air Lines (JAL) was founded in 1951. It is a public cor- 
poration with the majority of the stock held by private investors 
and the remainder by the Japanese government. Headquarters 
are in Tokyo. 

Lufthansa, Germany's principal airline, was founded in 1926. 
Headquarters are in Cologne. 
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Airlines 


controls by governments over airlines. In the United 
States, this deregulation led to the formation of a num- 
ber of new, smaller airlines during the early 19805, 
These airlines, which had relatively low operating costs, 
offered fares that were lower than those of larger, estab- 
lished airlines. As a result, the established airlines suf- 
fered severe financial losses during the early 19805. 
There was a trend towards bigger airlines. British Air- 
ways was privatized, or freed from government owner- 
ship, in 1987. It then took over British Caledonian, one of 
the few remaining independent UK airlines. Since 1985, 
the number of U.S. airlines has fallen rapidly. Some of 
the small lines were taken over by larger ones or could 
not remain competitive with them. 

Related articles in World Book include: 
Aeroplane Aviation 
Airport Qantas 
Airmail is the fastest way to send letters and packages. 
Airliners carry the mail between large cities. Some cities 
offer helicopter service between central and suburban 
post offices. In many countries, first-class mail going 
more than 350 kilometres travels by air. 

Government mail was first carried by air in India in 


British Airways Japan Air Lines Lufthansa 


Malaysian Airline System (MAS) evolved from the restu 
turing of Malaysia-Singapore Airlines (MSA) in 1972. MSAb 
as Malaya Airways Limited in 1947. MAS headquarters are in 
Kuala Lumpur. 

Qantas Airways is owned and operated by the govern 
of Australia. It was founded in 1920. Headquarters are in $) 

Royal Dutch Airlines (KLM) is the oldest operating aii 
the world, It was formed in 1919. Headquarters are in А! 
dam. 

Singapore Airlines (SIA) became a successor to Mal 
Singapore Airlines when they ceased operations in 1972. 
quarters are in Singapore. 

Trans World Airlines (TWA) is the oldest transconti 
airline in the United States. It was formed in 1930. Headq 
are in Mount Kisco, New York State. - 

United Airlines (UA) is one of the largest airlines in bi 
United States. It was formed in 1931. In 1961, United merge 
with Capital Airlines. It has headquarters near Chicago. 
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1911. A French pilot, Henri Pequet, flew а biplane 
over 8 kilometres, carrying 6,500 letters. An air! 5 state 
ice between Hendon and Windsor, England, rer 
in 1911. But the first continuous regular аіггпа! 15 
in the world was in the United States. From be otk 
1918, U.S. Army planes carried mail between in 191 
City, Philadelphia, and Washington D.C Also wet] 
first international airmail service was startet | 
Austria and the U.S.S.R. oast ail 

By 1924, the United States had a coast to United King 
service, with regular night mail flights. Te scotland” 
dom first internal airmail service was from t aim | 
the Orkney Islands in 1934. That year, the first 
service between the UK and Australia beget й 
London to Brisbane took two weeks, wv i ail s 
India and Singapore. Also in 1934, the first pé 
ice between Australia and New Zealand — ice 

Today, airmail services operate уои su 
and rates are generally controlled by natio m d 
fices, which either operate their own aircra a ih 
with passenger and freight airlines to pi 
There are also independent air parcel Car aviation: 

See also Aeroplane (The golden age! 


Travellers purchasing tickets in an airport terminal 


Airport 


Mitis where aeroplanes and other aircraft 
means of lon va Aeroplanes have become the chief 
ЕЯ g-distance travel, and so airports are very 
around paranan terminals. Every day at airports 
АД oe planes continually land and take off 
sands of “ace arrive and depart. In addition, thou- 

e world's РЕ goods are flown in or out as air freight. 
ational i 5 airports include Chicago's O'Hare In- 
USA rab nhe United States, Dallas-Fort Worth 
Tolyo-Haneda (japan. ^. London-Heathrow (UK), and 

ECHOS 
duit he ‘se igiene, busy places. Overhead, planes 
Ground, one pj aiting their turn to land. On the 
taxis, and Ad ane after another takes off. Cars, buses, 
up or drop mod up to the passenger terminal to pick 
terminal Ae рее Thousands of people jam the 
Port and airline ost of them are travellers. Some are air- 
ceive incomin шоу Others go to airports to re- 
to meet Wien: ourists, to greet business travellers, and 
e largest эе relatives who are arriving for a visit. 
ave shops, Ausg resemble small cities. They may 
aving their BE. 5, restaurants, and cinemas, as well as 
edical facilities police force, fire fighting services, 

ese service 5, and sewage treatment plant. Many of 
day-to-day С ш facilities are needed to handle the 
Important iaa an airport. They become especially 
cies arise, light delays occur or when emergen- 


te 


Airports d; 

s 

Such as sit from other transportation terminals, 
T train stations, in two important ways: (1) 
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Planes waiting to take off from an airport runway 


they require more land, and (2) they are usually located 
away from the centres of the cities they serve. An airport 
needs much more land to handle the same number of 
passengers as a bus or train station. A large bus station 
may cover about 1.2 hectares, and a big train station 
about 3.6 hectares. But a medium-sized city airport 
needs from 200 to 600 hectares. The world's largest 
airport- King Khalid International Airport near Riyadh, 
Saudi Arabia—covers 22,464 hectares. 

Because airports require so much land, most of them 
are built on the edge of cities. As a result, many airports 
have poor connections with local public transportation. 
Most long-distance bus and train stations, on the other 
hand, are in city centres, convenient to local public 


transportation. 
Airports around the world 


Airports may be owned by city governments or pub- 
lic corporations, as are most in the United States, or by 
national governments or other state-sponsored bodies. 
More than 150 nations belong to the International Civil 
Aviation Organization (ICAO) of the United Nations. The 
ICAO sets standards for member countries in such areas 
as airport design, operation, and air traffic control, and 
encourages cooperation among members. Air safety, 
pilot qualifications, and the certification and inspection 
of aircraft are the responsibility of separate national 
bodies, such as the Federal Aviation Administration 
(FAA) in the United States, and the Civil Aviation Author- 
ity (CAA) in the United Kingdom (UK). 


Travellers claiming baggage after a flight 


Air traffic controllers directing aircraft movements 


A major airport handles hundreds of aeroplanes and thousands of passengers daily. 
Travellers and their friends crowd the bustling terminal. Behind the scenes, workers 
service planes and perform countless other jobs to ensure safe, comfortable flights. 


More than half of the passengers passing through 
British airports use the main London airports, Heathrow 
or Gatwick. The busiest internal route connects London 
and Glasgow. In addition to scheduled airline services, 
millions of passengers travel on charter flights at re- 
duced fares. 

Many airports in Britain and the Republic of Ireland 
handle only special types of traffic, such as private fly- 
ing, freight transport, or local services. Some are used 
solely for internal services or as emergency airports 
when bad weather prevents aircraft from using other 
airports. ^ 

The chief international airports in Britain are at Gat- 
wick and Heathrow, near London. Other major airports 
are at Birmingham, Edinburgh, Glasgow, Luton, Man- 
chester, Prestwick, and Stansted, near London. The main 
airports in the Republic of Ireland are at Cork, Dublin, 
and Shannon. 

The British Airports Authority, an independent, gov- 
ernment-sponsored organization, manages Aberdeen, 
Edinburgh, Gatwick, Glasgow, Heathrow, Prestwick, and 
Stansted. In 1987, the government privatized the British 
Airports Authority by selling its shares to the public. 
Highlands and Islands Airports, a subsidiary of the Civil 
Aviation Authority (CAA), operates the airports in Scot: 
land's Highlands and Islands. The CAA is a government- 
appointed body. Most other airports in Britain are gov- 
ernment-owned. 

The main Irish airports are owned by Aer Rianta, a 
government-supported organization. 

Air traffic control in Britain is run jointly by the CAA 


and the Ministry of Defence. Three centres с si 
craft over Britain. They are at London, Manchest phe 
Prestwick Shannon Flight Information Centre ye Iit 
traffic approaching and crossing the Republic 0 
Airports have their own local centres. ing 
Australis international airports are at sydney n 
ford Smith), Melbourne (Tullamarine), prse but 
Farm), Adelaide, Perth (Guildford), Townsville! tet 
Cairns, and Darwin. There are also low volu 
tional services through Hobart, Norfolk Islan en 
Hedland. New Zealand has international M Christ 
Auckland (Mangere), Wellington (Rongotall an n 
church. Sydney is the busiest Australian No i 
lowed by Melbourne, Brisbane, Adelaide, Pert 
berra, and Darwin. ride in 
Australia and New Zealand take particular р counti 
their record of aviation safety. Records in ar safety 
are significantly better than world averages ' 
aviation. „@ 
India has four international airports at вот}, 
cutta, Delhi, and Madras. A further 90 airport tht 
for domestic flights. The International Airpo ation: 


er " 
of India (IAAI), set up in 1972, handles the india 


management, planning, and developme d that Ahmat 
ternational airports. In 1989, it announce! al airp? 
abad Airport was to become an internation ро\опй 
International airports in Indonesia incluc Airport (e 
Airport (Medan, North Sumatra), Ngura ae nado, 
Surabaya, East Java), Sam Ratulangi Airpo' ui jung 
North Sulawesi), and Hasanuddin Airport (ne? у 


ents are 
Pandang, South Sulawesi). Developments 


Overview of an airport 
large airports have passenger terminals, 
hangars, and cargo terminals for major airlines. 
The airport diagrammed on the right has ring- 
d passenger terminals. A close-up view, 
below, shows the design of these terminals. 
Passengers park within the ring, enter the ter- 
minal at the gate marked for their flight, and 
walk only a short distance to a plane. General 
aviation facilities at the airport serve small air- 
craft. Clear zones at the ends of runways give 
planes space to rise or descend. 


Passenger 
terminal 


бүз new Sukarno-Hatta International Airport near 
iniri opened in 1985) and at the Frans Kaisepo Airport 
rian Jaya. 

wee has five international airports (at Kuala Lum- 

Nhu. inabalu, Penang, Johore Bahru, and Kuching). 
these ар Department of Civil Aviation administers 
LE ational airports as well as the country's do- 
manages рза, The Singapore Civil Aviation Authority 
airport ‘tee nue Changi Airport, an international 

пдв singh ing millions of passengers a year. Hong 

ith one T e-runway International Airport at Kai Tak, 

of the largest freight-handling complexes in 
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Asia, is run by the Hong Kong Civil Aviation Department. 

In South Africa, the Chief Directorate of Civil Aviation 
runs the nine state airports at Bloemfontein, Cape Town, 
Durban, East London, George, Johannesburg, Kimber- 
ley, Port Elizabeth, and Upington. Jan Smuts Airport (Jo- 
hannesburg), D. F. Malan Airport (Cape Town), and Louis 
Botha Airport (Durban) are international airports. 


Kinds of airports 


Airports can be classed as international airports, do- 
mestic carrier airports and general aviation airports. Mil- 
itary airfields are classed separately. 


dv um nm 


ditional ses 
erground level may provide links with mass transportation and intra-airport trains. 


area of many airports has three main levels that handle a variety of activities. An ad- 
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International airports handle flights between coun- 
tries by a number of airlines. They also handle internal 
flights and shuttle links with neighbouring airports. Hea- 
throw, London, handles more international passengers 
and flights than any other airport. More than 85 airlines 
serve Heathrow, and the airport handles as many as 
1,170 flights in a single day. 

Domestic carrier airports are found in countries 
such as the United States with an extensive network of 
air routes within its own borders. Such airports may 
serve commuter, regional, or trans-continental routes. 

General aviation airports serve all types of aircraft 
except scheduled airliners, They serve business, charter 
and private planes. Many are small, and can be used 
only by propeller-driven light aircraft and helicopters. 
But some have runways long enough to take jets. A heli- 
port is an area where helicopters may land. A heliport 
may be on top of a building or an oil rig, or on land. In 

some parts of the world seap/anes land directly on 
water—a bay, a lake or a river. Amphibians are aircraft 
that can land either on water or on land. 

Military airfields are run by air forces, and are not 
generally used by commercial or private aircraft. See 
Air Force. 


Airport facilities 


An airports facilities depend on the size of the airport 
and the kinds of aircraft that the airport serves. This sec- 
tion deals chiefly with the numerous facilities that are 
provided by most large international airports. The sub- 
section Planning and building a major airport later in 
this article discusses different types of designs for air- 
port passenger terminals. 

The passenger terminal. Passengers begin and end 
their flights at the passenger terminal. Airports may have 
one or more terminal buildings. At the various airlines’ 
ticket counters, departing passengers purchase tickets 
or have their tickets checked. They also have their bag- 
gage checked. Their passports are checked before they 
board the aircraft, and again on arrival at their destina- 
tion airport. Loudspeakers, television Screens, and 
lighted boards announce flight arrivals and departures, 
Waiting areas provide seats for travellers and their 
friends. Passengers board and leave aircraft from termi- 
nal locations called gates, At most large airports, a cov- 
ered walkway called an air bridge connects the gate 
with the aircraft during boarding. Security personnel 
check outgoing passengers and their hand baggage. 
Luggage is also examined before being loaded onto the 
aeroplane. Arriving passengers Pick up their luggage at 
a baggage claim area in the Passenger terminal, 

Many of the activities in the Passenger terminal go on 
behind the scenes. A weather forecasting service gives 

airlines general information on weather conditions, The 
service also supplies weather information to private pi- 
lots. Most airlines also maintain their own weather bur- 
eaus. Each airline has a briefing room, where pilots re- 
ceive flight information. The briefing room includes a 
dispatch office, which handles communications with the 
airline's ticket counter and with its aeroplanes, both on 


the ground and in flight. The airport manager may also 
have an office in the terminal building. 


Hangars are buildings in which aircraft 
and repaired. Most airlines have their own han 
Some hangars can hold several large jets at on 
Most airports build hangars far enough from 
nal building to avoid aircraft traffic on the grou 

The control tower is the airport's nerve & 
the tower, air traffic controllers use radar, radit 
lights, and other equipment to direct air tral 
airport as well as movements of aircraft on the 
Control towers at major airports may handle alt 
landings and take-offs an hour during peak peri 
Many airports have control towers on top of 
nal. Large windows enclose the tower and gi 
trollers a clear view of the airport grounds a 
ings and take-offs. Я 

Runways must Бе long enough and wide er 
handle the largest planes using the airport. Th 
be as level as possible and should be well draii 
There are minimum runway lengths for differer 
of aircraft. Many small airports use only strips¢ 
or dirt called /anding strips. Some of these sti 
less than 760 metres long. Large airports have 
runways. These runways may be as long as 4 
4,300 metres to handle the biggest planes. Ri 
must have a c/ear zone at each end to give 
to rise or descend. Some large aeroplanes requ 
clear zone 820 metres long. They thus need a 
way and clear zone length of nearly 6.4 kilometr 

Lines painted down the centre and sides and 
the ends of runways guide pilots in the air and 
ground. Numbers painted on each end of a 


World's 20 busiest airports 


Airport 


1. O'Hare International (Chicago) 
2. Dallas-Fort Worth 
International 


51,944,000 


3. Los Angeles International 46,9650 
4. Heathrow (London) ME. 
5. Tokyo International 42,639/ 
6. Hartsfield International 

(Atlanta) 42,033,000 
7. San Francisco International ^ 31,789,000 
8. Stapleton International 

(Denver! 30,877,000 
9. Frankfurt 30,746,000 
10. John F. Kennedy International 

(New York City) 27761.90 
Ti. Miami International 2640 
12. Charles de Gaulle (Paris) 25,190 
13. Orly (Paris) 25,7008 
14. Newark International 2429 0 
15. Osaka International 23,516) 


16. Logan International (Boston) 22,989,000 


17. Minneapolis-St. Paul 


International 22,907,000 
18. Detroit Metropolitan 

Wayne County 22,841,008 
19. Hong Kong International 22,663, 


20. Honolulu International 22,608,000 


"Includes only commercial airline traffic. Figures are from 1992. 
Source: Airports International Council, Geneva. 


үза airports help prevent hijacking of planes. Passengers walk 
de ne adevice that detects metal weapons. Another machine uses X rays to 
ck for weapons in any luggage that passengers carry aboard the plane. 


oai compass direction in which the runway is laid 
iie sen a. the numbers 18 and 36 indicate a 
im decem runway. The number 18 (an abbreviation for 
heil nca on the north end of the runway, and the 
brut (360°) appears on the south end. Most air- 
= "os dae ig in at least two different directions 
ble kis ithe mens o take off and land as nearly as possi- 
ir and other periods of low visibility, white 
begianin ue each runway, and green lights mark the 
uc cid: arunway. Red and white approach lights 
нар just in front of the area of the runway where 
ve should touch down. 
Es — та and taxiways. Тһе aircraft parking 
loading a = es of the passenger terminal is called a 
workers zi avane an aeroplane is on the apron, 
forthe pas uel it and load baggage, cargo, and meals 
MEL ote The crew and passengers board 
able to on the loading apron. A small airport may be 
time. Bur | ice only 1 or 2 aircraft on the apron at one 
arge airports may accommodate as many as 
apes at once, 
wager. lanes called taxiways to taxi from the 
ars, Many руу and from the runways їо the hang- 
сап move to у. рон have double taxiways so aircraft 
same time d from the runways and hangars at the 
- At night, the taxiways are marked with blue 


lights, Red li 
M lights are used to mark any barriers or other 


Airport operations 


The ai 

of the ene nagement staff oversee the operation 

ties owned p E They are responsible for all facili- 

tity and trek. h е airport. The airport has its own secu- 

nance teams, hee services. There are also mainte- 

and replace E ich care for airport buildings, check 

and grass-m rport lights, and operate snow-removal 
owing equipment. The management staff 


Major aircraft repairs, such as the work 
done on this engine, are performed in 
hangars some distance from the terminal. 


coordinates the activities of airline and airport workers 
to ensure safe, efficient operation of the airport. 

Airline passenger services. Airlines employ the 
largest number of workers at most commercial airports. 
Ticket counter employees sell flight tickets, check in 
passengers who already have tickets, and provide infor- 
mation about the times and gates for flight arrivals and 
departures. Most airlines have computer systems to 
print tickets and check for vacancies on flights. 

Ticket counter workers also check in passengers bag- 
gage. Baggage handlers see that baggage is loaded on 
the correct flights. After a plane reaches its destination, 
handlers unload bags and transport them to the bag- 
gage claim area. 

handling. Most airports use the term cargo 
for mail and all other freight carried by aircraft except 
baggage. The number of tons of cargo processed by air- 
ports is growing almost twice as fast as the number of 
passengers. 

Small airports handle cargo with passenger baggage 
atthe passenger terminal. Larger airports have one or 
more separate terminals for cargo processing. Cargo 
brought in from the surrounding area is sorted at the 
airport for various flights. Postal workers sort mail. Carts, 
towed by small vehicles called tugs, then carry the 
cargo to the apron, where workers load it into the aero- 
planes. 

Typical air cargo includes such products as electronic 
goods and machinery parts. Banks and other financial 
firms send documents by air. Much air cargo includes 
items that spoil rapidly, such as flowers, fruits, and veg- 
etables. 

Small aircraft services. Even large airports may pro- 
vide many services for small planes that are not oper- 
ated by scheduled airlines. Such services include flight 
maps and other flight information, fuel, and hangars. 

Air traffic control. In the control tower, the air traffic 
controllers guide aircraft as they land, take off, and taxi. 
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Cargo handling is a major airport activity. Many airlines have special cargo 
planes like the one above. Workers pack small cargo items in containers shaped 
to fit the aeroplane's interior. They load the cargo through the plane's wide door. 


The controllers see that the traffic keeps moving 
smoothly, rapidly, and safely. The controllers must be 
able to remain calm during periods of heavy air traffic. 
Their job becomes especially difficult at peak holiday 
times, or when fog or other weather conditions reduce 
visibility. The controllers rely mainly on radar to locate 
and guide aircraft in flight. 

The control tower has several types of electronic all- 
weather landing equipment to help bring planes down 
safely. Most commercial airports use an electronic aid 
called an Instrument Landing System (ILS). The ILS sends 
radio signals from the runway to receivers on an aero- 
plane. The receivers tell the pilot if he is right, left, 
above, below, or directly on the airport approach path. 


Stacking planes in 
a holding pattern 


Planes waiting to land are sometimes stacked in an oval-shaped holding patte 
the pattern is determined by a radio beacon several kilometres from the airport. S il 
levels 300 metres apart, may descend through the pattern at the same time. A protec! 


Refuelling is one of the important activité 
carried out while a plane stands outside ft 
terminal between flights. 


Other navigation aids include Precision Approach 
Radar (PAR) and Airport Surveillance Radar (ASR. PAR 
guides planes to safe landings during fog or айе 
ditions that reduce visibility. ASR gives traffic о 
a view of all aircraft activity within 80 kilometres of tht 
airport. This information helps controllers pie 
air collisions by choosing the safest route for pilots 
follow to and from the airport. ding 

Engineers have developed a Microwave e 
tem (MLS), which is a precision landing aid sm 
ILS. MLS provides information to help the pilot se did 
the most appropriate approach path for each e 
craft. Thus, pilots of helicopters and small аб 
select shorter and steeper approaches than thos 


rn. The location 
everal planes: 
d zone, 


which no planes may enter, surrounds the holding pattern. 


2-minute leg 


Holding pattern 
approach route 


B. | 


300 metres 


“16 kilometres 
of airspace 


e Protected airspace 


————À 
16 kilometres 
of oirspoce. 


Airport terms 

Air carrier airport is an airport that serves planes of sched- 
uled airlines. Air carrier airports may also serve other types of 
aircraft, such as business, charter, or private planes. 

Cargo is all freight, except baggage, carried by an aeroplane. 
Closed in means an airport is closed to air traffic because of 
bad weather. 

Control tower is a glass-enclosed booth equipped with radar, 
radio, lights, and other navigation aids for directing aircraft 
movements on the ground and in the air. Air traffic controllers 
work in the tower. 

Gate is the entryway passengers use when boarding or leaving 
planes. Each airliner is assigned a gate position for loading or 
unloading passengers. 

General aviation airport is an airport that does not serve 
scheduled airline planes. General aviation airports serve mostly 
air taxis and business, charter, and private planes. 

General aviation traffic is all air traffic except scheduled air- 
line flights. 

Loading apron is the paved area around the terminal where 
aircraft are serviced, passengers board and leave planes, and 
baggage and cargo are loaded and unloaded. 

Taxiway is a paved lane aircraft use to move between the 
apron, hangars, and runways. Aircraft follow a faxi route to 
reach a take-off point or parking area. 

Terminal is the main airport building for passenger services. It 


mx T offices of airline employees and the airport manage- 


lected by pilots of larger aircraft. By the year 2000, the 
MLS may be the only landing aid approved by the ICAO. 
Watching the weather. It is important that pilots re- 
ceive up-to-the minute weather data. Hourly weather 
sed are available at many airports. These records 
м е extent of cloud cover, the amount of rain or 
ries and the height of the bases (lower edges! of 
ed i ced temperature, and visibility are also re- 
kr ed hourly, In bad weather, photoelectric devices 
used to measure the visibility at the end of the run- 
Way, and this information is passed to incoming flights. 


landing instrument 
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Airport security has become a serious problem be- 
cause of many airliner hijacking attempts (see Hijack- 
ing), and the blowing up of airliners by bombs put on 
board by terrorists. Security at airports is maintained at 
a high level. Planes are searched for hidden weapons 
and explosives. Passengers baggage is similarly 
checked before being loaded, and a special watch is 
kept for any passenger not travelling with his or her 
baggage. Passengers pass through electronic scanners 
that will detect concealed guns, knives or other metal 
weapons. Radios and personal stereos, which can be 
used to conceal bombs, are also checked. 

Other operations. Some airline employees work in 
the hangars. There, mechanics repair planes and stock- 
room employees keep records of spare parts needed 
for repairs. Many airline employees work in the apron 
area. Some direct aircraft into parking spaces. Mechan- 
ics check the engines and other equipment to be sure 
each aircraft is working properly. Some employees 
clean the interior of aeroplanes between flights. Others 
load meals, drinks, and duty-free goods on board ready 
for the next flight. After all the work has been com- 
pleted, an airline employee in the dispatch office noti- 
fies the flight crew that the plane is ready to leave. 

. Airport workers also include government employees. 
These include air traffic controllers, postal workers, po- 
lice and armed forces personnel, public health, immi- 
gration, and customs officers. 


Airport development 


Airport problems. Air travel has increased enor- 
mously in a short time. In the 19205 the United States, 
for example, had about 1,000 airports. Today, it has 
16,000. The growth of package holidays since the 1960s 
has added to the numbers of air passengers using air- 
ports. All over the world, the demand for airports and 
airspace is stretched to keep pace with the growing 


The /nstrument Landing System (ILS) transmits four radio signals to receivers on a landing plane. A 
vertical /ocalizer beam guides the plane to the runway. A glide-slope beam shows the angle on 


which the plane should descend. Two marker beacons indicate the distance to the runway. 


TM Outer marker beacon 


Localizer beam 


8 kilometres to runway 


‘Middle marker beacon 
Localizer transmitter: 
and ceriol 


Glide-slope transmitter 
and aerial 
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numbers of air travellers. Problems resulting from this 
growth include traffic congestion, both in the air and on 
the roads around airports, and complaints from people 
living near airports about noise and air pollution. At 
peak times, such as holiday periods, airports find it hard 
to cope with the sheer volume of planes taking off and 
landing. Passengers often face long waits in over- 
crowded airport terminals. Plans to build new airports 
orto extend existing ones are sometimes opposed by 
protesters. 

Planning and building a major airport takes a long 
time. The planners begin by choosing a location that 
passengers can reach easily. The site must be far 
enough from other airports to avoid interference with 
existing air traffic. The planners must also foresee 
changes and problems in future transportation so the 
airport will remain practical for many years. 

The airport planners prepare a report called a master 
plan that shows how the fully developed airport will 
look in-20 to 30 years. Most cities construct the facilities 
in stages, using the master plan as a guide. Each facility 
is put into operation as soon as possible after it is com- 
pleted. An airport with several terminals, for example, 
may open each one on a different date. It takes about 7 
to 10 years before a large airport is ready to handle pas- 
sengers. 


Study aids 
Related articles in World Book include: 
Aeroplane Aviation 
Airmail Radar 
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1. Airports around the world 

II. Kinds of airports 
A. International airports 
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C. The control tower 
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B. Cargo handling 
C. Small aircraft services 
D. Air traffic control 
E. Watching the weather 
F. Airport security 
G. Other operations 

V. Airport development 
A. Airport problems 
B. Planning and building a major airport 


Questions 


What security regulations must airports follow to counter t 
rorism? 

What things are shown in an airport master plan? 

What do the numbers painted on runways mean? 

How do international airports differ from general aviation ё? 

orts? 

What are some of the activities that go on behind the scenes 
an airport terminal? 

What is the job of the airport management staff? 

What are some of the navigation aids used by airt 
lers? | m" 

Why do some people object to airports in their neighbou 


raffic com? 


International ara 
as Hong Kong, lef tinge! 
lanes landing ОГ а 
night. Many intern 
orts work 24 
365 days a year- 


por pp rang have changed through the years. During the 1920s and 1930s, the U.S. 
aise Angeles, lett performed such military tasks as escorting ships and patrolling coastal 
waters. Today, airships serve mainly as advertising or public relations craft, right 


Alrship is a lighter-than-air aircraft. An airship has a 
huge main body that contains a lighter-than-air gas. The 
gas raises the craft and keeps it aloft in the same way a 
gas balloon is lifted. However, airships, unlike balloons, 
d mne that move them through the air and nearly 
"e equipment for steering. Balloons are moved by 
wind, and cannot be steered. They thus travel in the 
meet m wind blows. Airships also differ from heli- 
uds and aeroplanes, which are heavier than air. Heli- 
rs and aeroplanes use their engines and rotor 
rad wings to lift them and keep them aloft. 
ы ү, were introduced in the 18005 as the first 
eu eibi. machines capable of prolonged flight 
their аы steered. This feature of these craft led to 
e called dirigibles, which comes from the Latin 
1918), A meaning to direct. in World War | (1914- 
ships agai ips were used as bombers, for protecting 
d m Submarine attack, and for other duties. Be- 
one са the war, they were used to carry passen- 
19305 К ег services reached their height їп 
creasing ; but > series of disastrous crashes and the in- 
aeroplane boo. arity and long-range capability of the 
= даа airship passenger services to an end. 
in airships fo Countries have shown a renewed interest 
Weis T use in such operations as surveillance, 
patrol, advertising, and lifting bulky cargoes. 


Types of airships 


Th 
airships n. three main types of airships: (1) nonrigid 
i Hea airships, (3) semirigid airships. 
are flown да were the first airships and some 
and no бай. Е еу have no major internal structures 
Causes this ski ork for the outer skin. The gas pressure 
odern aac, called the enve/ope, to keep its shape. 
е Salles i are made of synthetic fabrics. 
have Measured abl have been nonrigid craft. Some 
nonrigid airshi ess than 30 metres long. The largest 
airships, Thes, ips were the United States Navy's ZPG-3W 
re used езе стай were flown from 1958 to 1962 and 
ZPC- 3 or airborne early-warning duties. Each 
easured about 120 metres long. Today's non- 


rigid airships average about 60 metres in length. They 
cruise at approximately 55 to 65 kilometres per hour at 
heights reaching about 2,300 metres. 

The U.S. Navy's B-class nonrigid airships, built in 1917, 
gave rise to the term b/imp for nonrigid craft. The term 
came from B-nonrigid, or B-limp. 

Rigid airships, the largest airships, are no longer 
flown. Engineers designed large airships because carry- 
ing capacity increased with size. The main body of rigid 
airships was called the Au// The most famous rigid air- 
ships had a hull consisting of a wooden or metal frame- 
work that supported the outer skin. Such airships be- 
came known as Zeppelíns, after Count Ferdinand von 
Zeppelin, a German airship pioneer. 

Zeppelins were cigar-shaped and ranged from about 
120 metres to over 240 metres long. Advanced models 
could reach speeds of about 130 kilometres per hour. 
Inside the hulls were several compartments, called gas 
cells, that held the lifting gas. Many hulls contained cor- 
ridors along which cargo, crew quarters, and the fuel 
tanks were located. The outer envelopes of airships 
were made from materials that ranged from weather- 
proof cotton to aluminium alloy. 

Semirigid airships became fairly common in the 
early 19005. They often resembled nonrigid ships, ex- 
cept that a support ran along most of the length of the 
envelope and helped maintain its shape and distribute 
loads. Semirigid airships were often larger than non- 
rigid craft, but they faded out of use during the 1920s 
because of the increased capabilities of both nonrigid 
and rigid models. 


How airships fly 


Lift is the force that raises an airship off the ground 
and keeps it aloft. Airships generate lift because the gas 
they contain has a lower density than the air outside the 
craft. Airships hold enough of this lighter-than-air gas to 
overcome their own weight and rise from the ground. 

Early airships contained hydrogen, the lightest of all 
gases. But hydrogen is highly flammable, and this prop- 
erty of the gas was an important factor in a number of 
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airship disasters. As a result, non-flammable helium 
eventually replaced hydrogen for use in airships. 

Thrust is the force that moves an airship through the 
air. Most airships use engines and propellers to obtain 
thrust. On large rigid airships, the engines and propel- 
lers were in gondo/as (cars) attached to the hull. Such 
craft had separate gondolas for the passengers and 
crew. On most nonrigid airships, engines are on a gon- 
dola that also holds the crew and passengers. 

Control. Most airships have tail structures that in- 
clude fins, rudders, and elevators. Fins are large, fixed 
surfaces. Typically, four fins are set equally distant from 
one another around the ship's stern (rear). The smaller, 
movable rudders and elevators are surfaces attached to 
the fins. A pilot moves the rudders to steer and the ele- 
vators to raise or lower the ship's nose. 

For improved control, rigid airships contained ballast 
Ballast was usually water. When released, the water 
helped the craft gain height by making it lighter. Rain or 
other weather conditions that made the craft heavier 
during flight often required the pilot to release ballast to 
lighten the craft to maintain its altitude. 

Ballonets are air-filled bags or compartments inside 
nonrigid and semirigid pressure craft. One ballonet lies 
in the bow (front) of the envelope, and another lies in 
the stern. Ballonets help maintain the shape of the enve- 
lope. For example, if the gas pressure in the envelope 
decreases, air is pumped into the ballonets so that the 
envelope will not sag. 

Storage. Early airships were kept in huge hangars or 
sheds, but moving the craft in and out of these shelters 


Kinds of airships 


sometimes proved disastrous. Engineers partly solve 
the problem when they developed the mooring mis; 
high, stable tower to which an airship could be an- 
chored without touching the ground. The bow ofthe 
airship was secured to the tower. Mooring masts al- 
lowed airships a limited amount of movement to help 
them survive high winds. To enter rigid craft, the cree 
and passengers passed up a staircase within the max 
Low mooring masts secure nonrigid airships closes 
the ground. The crew and passengers can board thes 
craft by a short ladder leading into the gondola. 


History 


The first airships evolved from balloons. Henri 
fard, a French engineer, built and piloted the first por 
ered and manned airship. As with many balloons, rope 
covered the envelope and hung down to supportan 
open gondola. But unlike the ball-shaped balloons, @ 
fard's airship was cigar-shaped, and the gondola su 
ported a 2-kilowatt steam engine. A saillike rudder we 
carried in the gondola. 

On Sept. 24, 1852, Giffard flew his craft about 27% 
metres from Paris to Trappes, near Versailles, atana® 
age speed of 8 kilometres per hour. The small rudder 
and engine enabled him to alter his course, butthe oë 
was not properly steerable. 

In 1884, Charles Renard and Arthur Krebs, two Fre 
inventors, completed La France. This airship had a bie 
tery-powered electric motor that produced de 
watts. The craft also had an efficient rudder and an 
vator. Renard and Krebs flew La France around anb 


There are three main types of airships. A nonrigid airship has no framework supporting its gas- 


filled envelope (outer skin). In a semirigid airship, metal supports brace the crafts gas-filled bag. 
An extensive inner framework of wood or metal supports the gas bags of a rigid airship. 
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Wlometre circular course near Paris at speeds over 23 
kilometres per hour. In 1901, the Brazilian-born inventor 
Alberto Santos-Dumont completed an airship flight 
around the Eiffel Tower in Paris. 

David Schwarz of Austria designed the first truly rigid 
airship. His craft flew on Nov. 3, 1897. But due to windy 
conditions, mechanical problems, and an unskilled pilot, 
the craft crashed. 

The lins. In 1900, Count Ferdinand von Zeppe- 
lin flew his first airship, the LZ-1. It was 128 metres long 
and could reach a top speed of about 27 kilometres per 
hour. It made only three flights because it was under- 
powered and lacked proper control. Zeppelin com- 
pleted the LZ-2 in 1905, and he launched the LZ-3 in 
1906, The German Army later made the 12-3 the first mil- 
itary Zeppelin. 

In 1909, Zeppelin helped establish the world's first 
commercial airline, known as DELAG. The Deutschland, 
DELAGS first airship, was over 148 metres long and had 
three 90-kilowatt engines. From 1910 to 1914, over 
10,000 passengers paid to fly by Zeppelin airships. 

World War I. During World War I, Germany used 
Teppelins and other airships to patrol the North Sea and 
discover enemy craft and positions. In addition, Ger- 
many was the only country to make large-scale use of 
rigid airships for strategic bombing. But the frequent 
raids over England caused little damage. The largest 
user of rigid airships during the war was the German 
NO Division. It received about 70 Zeppelin 
e ütte-Lanz craft. Due to accidents, bad weather, 
bites of fire, 53 of these airships were lost. The capa- 
For wis "uenit however, improved dramatically. 
- BE e, the L-59 once flew 6,800 kilometres non- 
ti е engines could produce speeds of over 95 

ometres per hour. 
жап built and operated a large number of 
ind ae airships during the war. British airships were 

ишы to protect ships from submarine attack. 
iic e used nonrigid airships for some over- 
nnnc ^ duties and antisubmarine warfare. Other 
Free nd i airships during the war included 
n world wars. After World War |, airships 
be i or rl, p 
1819 mdr es ed stronger. For example, in 
crossing by an : M made the first transatlantic у» 
опре bec irship. In 1926, the Italian-built semirigid 
In October е the first airship to fly over the North Pole. 
Pe 930, however, the crash of the rigid R-101, 
airships gan ended British interest in commercial 
Prevent ы iacement of hydrogen with helium to 
craft ip disasters began in the 1920's, on U.S. 


In 
h ре ша 19305, the U.S. Navy experimented 
à Pau airships. The Akron, launched in 1931, 
Planes. While i launched in 1933, carried fighter aero- 
Teceive the и n flight, these airships could launch and 
ina storm ees. In April 1933, the Akron went down 
ather forc, s 73 people. In February 1935, bad 
Ple and SI the Macon into the sea, killing two peo- 
most 9 US. construction of rigid airships. 
German pente rigid airship ever built was the 
more tha, Graf Zeppelin. Between 1928 and 1937, it 
13,000 pass àn 1.6 million kilometres and carried over 
*ngers, many of them overseas. The Graf 
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The Hindenburg's crash marked the end of the use of airships 
for regular passenger service. One of the largest airships ever 
built, this German craft burst into flames while docking at Lake- 
hurst, New Jersey, U.S.A, in 1937. The ship's hydrogen gas had 
somehow ignited. Thirty-five persons died in the disaster. 


Zeppelin ranks among the fastest rigid airships ever 
flown. It could reach a maximum speed of about 130 
kilometres per hour. 

The Hindenburg. Construction and operation of 
rigid airships in Germany came to a swift end following 
the destruction of the Hindenburg. One of the largest 
airships ever built, the Hindenburg was about 245 me- 
tres long and 41 metres wide. It had a volume of 199,980 
cubic metres and cruised at 125 kilometres per hour. On 
May 6, 1937, while approaching its mooring mast in 
Lakehurst, New Jersey, U.S.A., the Hindenburg exploded. 
Of the 97 people on board, 35 were killed. The ship's hy- 
drogen gas had somehow ignited, The Hindenburg dis- 
aster marked the end of the use of airships for regular 
passenger services. In addition, development of rigid 
airships ended. 

World War II to the present. The evolution of the 
aeroplane contributed greatly to the decreased use of 
the military nonrigid airship during World War II (1939- 
1945). Only the U.S. Navy made significant use of non- 
rigid airships during the war, flying mainly its K-class air- 
ships. Most of these craft patrolled U.S. coastal waters 
and escorted surface ships there. 

In the late 1950s, the U.S. Navy introduced its ZPG-3W 
nonrigid airships. One of the ZPG-3W craft crashed at 
sea in 1960, killing nearly everyone on board, This crash 
contributed to ending the use of nonrigid airships for 
military operations. 

Today, there has been a limited revival of nonrigid 
airships. A few are used for advertising purposes and as 
airborne platforms for television cameras. In the future, 
new nonrigid models might perform patrol and early- 
warning duties, rescue missions, and other similar mili- 
tary roles. The future for airships may also lie in com- 
mercial heavy-lifting operations. 

Related articles in World Book include: 

Balloon Blimp 
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Aisne River is a stream in northeastern France. It rises 
in the forests of Argonne near Ste. Menehould. It flows 
north and then west before joining the Oise River near 
Compiègne. The Aisne is about 290 kilometres long. 
Small boats can travel much of the length of the river. 
Canals join the Aisne to the Seine and Meuse rivers. 
Three bitter battles of World War | were fought in the 
valley of the Aisne. 

Aitken, John (1839-1919), a Scottish meteorologist, 
discovered that water vapour in the atmosphere will not 
condense to form clouds unless dust is present. He 
counted dust particles in saturated air by slightly ex- 
panding the air. Water vapour condensed on the dust 
particles, and the waterdrops that formed could be seen 
and counted. Charles T. R. Wilson modified Aitken's ap- 
paratus to form what he called a c/oud chamber. In the 
cloud chamber, the paths of moving charged particles 
are made visible. Aitken was born at Falkirk, in Central 
Region. 

Aitken, William M. See Beaverbrook, Lord. 

Aiün. See El Aaiün. 

Aix-la-Chapelle. See Aachen. 

Aix-la-Chapelle, Congress of, met in Aachen (Aix- 
la-Chapelle), Germany, in 1818. Its purpose was to pre- 
serve the peace established by the Congress of Vienna 
in 1815. Europe was still struggling with problems that 
grew out of the Napoleonic Wars. Even with Napoleon 
in exile at St. Helena, fear of France had not disap- 
peared. 

Alexander | of Russia, Francis | of Austria, and Freder- 
ick William III of Prussia attended the Congress. Britain 
was represented by the Duke of Wellington and Lord 
Castlereagh, Austria by Prince von Metternich, and 
France by the Duc de Richelieu. Richelieu convinced the 
Congress that France would keep the peace, and all oc- 


cupation troops were withdrawn. The Congress also dis- 


cussed ways of stopping the slave trade, overcoming 
the Barbary pirates, and persuading Spain's American 
colonies to accept Spanish rule. See also Vienna, Con- 
gress of. 

Ajax the Greater, the son of King Telamon in Greek 
mythology, was one of the bravest Greek heroes who 
fought in the Trojan War. His name is Ajax in Latin and 
Aias in Greek. He is called Ajax the Greater to distin- 
guish him from Ajax the Lesser, another Greek warrior 
in the Trojan War. 

After the death of the Greek hero Achilles in the war, 
Achilles armour was awarded to Odysseus (Ulysses in 
Latin) for his bravery and cunning. Ajax went mad with 
despair at losing the prize and killed flocks of sheep and 
cattle that he believed were his enemies. When he re- 
gained his sanity, he committed suicide by falling on his 
sword. A flower arose from his blood. 

Ajax the Lesser, the son of King Oileus in Greek my- 
thology, was a Greek warrior who fought in the Trojan 
War. His name is Ajax in Latin and A/as in Greek. He is 
called Ajax the Lesser to distinguish him from Ajax the 
Greater, a Greek hero who also fought in the Trojan 
War. 

Ajax the Lesser raped Cassandra, daughter of the rul- 
ers of Troy, in the temple of the goddess Athena. For 
this crime, Athena and the sea god Poseidon wrecked 
Ajax ships. Ajax was then killed, either by Athena or Po- 
seidon, for his defiance of the gods. 


Я м 
Detail from a miniature (about 1600 by Abul Hasan; Musée (dee 


Jahangir holds a portrait of his father, Akbar, the third and 
greatest of the Mughal emperors of India. 


Akbar (1542-1605) was the third and greatest ofthe 
Mughal emperors of India. During his 49-year reg? 
from 1556 until his death, he controlled most of no 
ern and central India and Afghanistan. T 
Akbar was a great patron of architecture, art, an не 
erature. His court was rich in culture as wel a v 
wealth. Its fame persuaded Queen Elizabeth! 0 pi? 
to send out her ambassador, Sir Thomas Roe. ей 
Akbar's buildings still survive, including the Ret Mi: 
Agra and the city of Fatehpur Sikri, with its encirciins 
wall 10 kilometres long. t 
Akbar could not inei or write. But he collecte 
sands of beautifully written and illustrated s 
He also surrounded himself with writers, c 
cians, painters, and translators. Although AK w 
abandoned his Muslim beliefs, he enjoyed bes he 
bates, and eventually founded a new faith wi $e 
called Din-e-llahi (Divine Faith). To him, it rep? 
the essential oneness of all religious beliefs. en 
He was born in Umarkot, Sind (now à em 
istan). His father, Emperor Humayun, died w of nor 
was only 13. Akbar became the ruler of e ow 
India at an early age. He was particularly P^ rs Gent? 
his famous ancestors, the Mongol conquer? 
Khan and Tamerlane. (See Genghis Khan an 
lane). ild 
Akbar was trained as a military leader fro" 4 
hood. At the age of 10, he was given his firs 
command. Although he was not tall, Ак his 5р 
and fit. He looked impressive dressed in 
robes, rors t0 idet 
Akbar was the first of the Mughal emp the 
tify himself completely with India. His gran ене 
Babur, invaded the Indian plains and о ally offi. 
he could by force. In order to keep the ОУ e esl 
commanders, Babur bribed them with large vn 
commanders ruled these regions wit ШО 
collecting taxes, and seizing whatever W Ё en ct 
Akbar's father, Humayun, fled the соп Hae 
lenged by the Afghan ruler, Sher Shah 


the throne at Delhi with the help of the Shah of 
Persia. But Humayun remained a monarch who ruled by 
conquest. At that time, these Mughal rulers did not see 
themselves as being permanent residents of India, or as 
having any responsibility toward the country and its 
people. Akbar was born in India and did not live any- 
where else. As a result, he knew the land and its people. 
Although he was a Muslim, he married a Hindu Rajput 
princess, and allowed her to worship in her own way in 
the palace. 

When Akbar came to the throne in 1556, his kingdom 
did not stretch much further than the Punjab and the 
Delhi region. His chief minister, Bayram Khan, guided 
the young king well, and Akbar soon began to conquer 
neighbouring Hindu kingdoms. In 1561 he conquered 
Malwa. This opened up the rich lands of western India. 
The Hindu Rajput princes were powerful and militarily 
skilful. Akbar handled them diplomatically. He allowed 
them to keep their kingdoms, provided they acknowl- 
edged him as their overlord by paying tribute and sup- 
plying him with soldiers. He sealed such agreements by 
marriages with princesses of the Rajput royal clans. 

Akbar showed no mercy to rulers who opposed him, 
and it required great courage to resist him. But once his 
authority was acknowledged, Akbar was just and gener- 
905 to Hindus and Muslims alike. However, his accept- 
ance of Hindus as allies, military commanders, gover- 
hors, and administrators caused resentment among his 
Muslim courtiers. Akbar ended the taxes that Hindus 
E" pay when going on pilgrimage. He also abolished 
а payments they had to make if they did not do mili- 
зш This was important because many Hindus 
pe nim by their caste (class) from bearing arms, 

ad to pay. In this way, Akbar gradually won the 
cooperation of the Hindus, both rulers and people. 
ol did not allow his district governors to hold of- 
in ong periods because he did not want them to 
o powerful. He himself appointed all impor- 
ii pn officers. They owed their posts to him and 
ао Md him. As a result, he was able to set up à 
ted on pen throughout the kingdom. Officials 
Шо. ed colleagues and reported any misdeeds or 
шышт back to the — 
: ister at court appointed regional rev- 
Nun, and they furnished aee with weekly re- 
to pay Bones were given money with which 
ing some of thei s. To stop them cheating by dismiss- 
selves, Akbar k ir men and keeping the money for them- 
К. i ept detailed records of every man's name 
E T ion. Even the horses were branded. 
ation «ed: introduced a new and fairer system of tax- 
Tex ес сыш estimated tables of crop yields. 
em to "inea ad their own district tables and used 
ontribute рк how much grain the farmers should. 
cas Bis di is contribution was then converted into its 
led in enl. by district, because food prices var- 

Injustices c parts of the empire. У 
air as анец to occur, but Akbar tried to be as 
оп Gujar. t roughout his growing empire. In 1573, 
And in 156 i with its busy ports and overseas trade. 
tured Kashmi € finally seized control of Bengal. He cap- 
1595, He dedin. 1586, Sind in 1591, and Qandahar in 

ее also | in Agra іп 1605. 
India, History of. 
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Akhenaton, also called Ikhnaton, ruled ancient Egypt 
as pharaoh from about 1367 to 1350 B.C He was married 
to Queen Nefertiti. Akhena- 
ton was a religious re- 
former, devoted solely to 
the worship of Aton, the 
sun god. During the early 
part of his reign, perhaps 
while coregent with his fa- 
ther, Amenhotep III, he 
abandoned the state reli- 
gion of Amon. Akhenaton 
built a new capital at 
Amarna which he called 
Akhetaton, meaning hori- 
zon of Aton. Late in his 
reign, he attacked the old 
religion and removed the 
name of the national god Amon from monuments. Akhe- 
naton was also known as a poet and a patron of the arts. 
See also Egypt, Ancient (The New Kingdom); Nefertiti. 
Akiba ben Joseph. See Akiva Baer ben Joseph. 
Akihito (1933- ) became emperor of Japan in 1989 
upon the death of his father, Hirohito (see Hirohito). 
Heisei was chosen as Aki- 
hito's reign name, and he is 
known as the Heisei Em- 
peror. Akihito spent his 
early years in the rigid se- 
clusion preferred for sa- 
cred emperors. After 1945, 
the life of Japan's imperial 
family changed. Akihito 
studied with an American 
tutor, Elizabeth Gray Vin- 
ing. In 1953, he toured the 
Western world. His mar- 
riage to a commoner, 
Michiko Shoda, in 1959, 
was considered symbolic 
of Japan's new democracy. 
Akita is a breed of dog that originated in northern 
Japan. People once used itto hunt bears and other large 


Akhenaton 


Akihito 


The Akita is a powerful dog that comes from Japan. 
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animals. The Akita is sometimes called the royal dog of 
Japan because emperors kept these animals as pets. 
Today, the Japanese use many Akitas as guard dogs and 
police dogs. Akitas are ordinarily calm and patient, but 
they attack fiercely when provoked. 

The Akita has a powerful, heavy-set body and stands 
from 65 to 70 centimetres high. The dog's short, rough 
coat may be any colour or mixture of colours. 

Akiva ben Joseph (A.D. 507-135), was a rabbi who 
profoundly influenced the development of Jewish law. 
He emphasized the importance for every Jew of study- 
ing the Torah, the first five books of the Bible. Akiva be- 
lieved that each word and letter of the Bible was signifi- 
cant. He sought lessons from the spelling itself as well 
as from the wording of the text. He also collected and 
explained Jewish legal traditions. This work became the 
basis of the Mishnah, the fundamental code of Jewish 
law. Akiva was known for his modesty, optimism, con- 
cern for the poor, and love of Israel. He is the subject of 
many stories in Jewish literature. 

Akiva was born in Judea in Palestine. After the Roman 
rulers of Judea issued decrees forbidding the practice 
of Judaism, Akiva went to Rome on behalf of his com- 
munity. However, the Romans did not relent. In 132, the 
Jews revolted under the leadership of Akiva and the 
warrior Bar Kokhba. The Romans crushed the revolt in 
135 and executed Akiva for practising his religion. 
Akkad. See Sargon of Akkad. 

Akron (pop. 223,019) is a major centre of the rubber in- 
dustry in the United States, It lies on the Cuyahoga and 
Little Cuyahoga rivers in northeastern Ohio. 

For many years, Akron was by far the world’s largest 
manufacturer of tyres, and its factories also produced a 
variety of other rubber products. Since the mid-1900's, 
tyre production in Akron has declined greatly, but the 
city is still an important producer of other rubber prod- 
ucts. The Goodyear Tire & Rubber Company—the larg- 
est rubber company in the United States—has its main 
office in Akron. The city was once known as the Rubber 
Capital of the World. 

Aksum, also spelled Axum, was a powerful ancient 
kingdom in East Africa. It was the ancestor of Ethiopia. 
Its capital, also called Aksum, stood on the site of what 
is now Aksum in Ethiopia. The kingdom became impor- 
tant about A.D. 50 and reached its greatest power be- 
tween the 300s and 6005. Scholars do not know defi- 
nitely when Aksum was founded. 

Aksum grew rich and powerful because of Adule, its 
port on the Red Sea. Adule was a world trading centre 
near what is now Mitsiwa. Gold, ivory, and raw materials 
came to Adule from Kush and other parts of the interior 
of Africa. In Adule, these goods were traded to mer- 
chants from Egypt, Greece, Rome, Persia, India, and Cey- 
lon. Also traded were products from Aksum itself, in- 
cluding spices and gum arabic, a gum used in making 
sweets, medicine, and glue. 

At its peak, Aksum conquered other kingdoms 
the Red Sea and the Blue Nile River. Aksumite rece 

built impressive fortresses, palaces, and granite monu- 
ments. During the 300s, King Ezana defeated the state of 
Мегоё, Ezana became famous for making Christianity 
the state religion of Aksum. 

Aksum declined after the Persians conquere: 
in the late 5005. Before the conquest, быш bir 


The kingdom of Aksum about A.D. 400 


Aksum, shown in dark grey, occupied lands that are now 
northern Ethiopia, and parts of Sudan and Djibouti. Afterd 
ing the nearby kingdom of Kush about A.D. 350, Aksum gi 
control of the land and sea routes from Africa to Europe 
Asia. Present-day boundaries are shown as white lines. 


Ethiopian 
Plateau 


A 
е. A. 
southern Arabia. The Persians made it difficult for 
Aksum to continue trading with kingdoms along 
Red Sea and the eastern Mediterranean Sea E 

During the 600s, Muslims conquered the Pers! 
and cut off the flow of settlers who had gone v" 
from southern Arabia. Islam, the religion of the xd 

lims, spread rapidly in Arabia and North A к 
sult, the Christians of Aksum were surroundet у 1 
Christians. From the 600s to about the 9009 y 
mites fought the Muslims and surrounding ue 
peoples. Aksum lost power and territory bu { 
survived and later flourished in Ethiopia. m 
Alabama is a state in the Southeastern Unite | 
Birmingham is Alabama's largest city, an 
centre of iron and steel making since th 
is an important crop in the state, and th 
est areas in the north. «rary of the 

Alabama has a central place in the histor : 

Southern States. The state capital, Мотуо etl 
capital of the Confederate States when the б ij 
Civil War started in 1861. The state is som? 
“the Cradle of the Confederacy.” 


\ 


d has 


two thirds of Alabama. The plain с 
delta of the Mobile River; the Wiregras X 
tant farming region; and the Western Cen E. 
The Black Belt is rolling prairie wedge + Gulf 
northern and southern sections of the Seit was 
Plain. A cotton-growing area, the Black, me 
after the sticky black clay soils of its upia stern 
Cheaha Mountain rises on the пойи но 
the Piedmont, а heavily forested area in 1^; og ort 
bama. The Piedmont has deposits of CO%  . i itf 
limestone. Much of northwestern Ala ат | 
nessee River Valley. ! 


s is in Sequoyah Caverns at in north- 
Rainbow Falls i: Vi , 
quoy at Valley Head, rth 


Economy. Much of Alabama's employment is in serv- 
olema particularly the wholesale and retail trade. 
х іп ће south, is a major port. The state's impor- 
id vasta products include paper, chemicals, 
eak lothing and textiles. Birmingham and other cities 
=i and steel industries. The Piedmont is an im- 
= ле textile manufacturing area. In the Tennessee Val- 
сене centres include Decatur and the area of 

на oals, Florence, Sheffield, and Tuscumbia. 
тру dicte Indians lived in the Alabama 
БЕ ahd Chi years ago. Later the Cherokee, Creek, Choc- 
ish S lo ickasaw Indians occupied the region. Span- 

iran rers sailed into Mobile Bay early in the 15005. 
They bem European settlers were French. 
Passed tp а near Mobile in the early 17005. Control 
United Su reat Britain in 1763 and to Spain in 1783. The 
war with $ es claimed most of Alabama in 1795. During a 
and the Si the United States seized Mobile in 1813, 

Alaba ek Indians surrendered their land in 1814. 

ma became a state of the U.S.A. in 1819, seceded 


in} oes 
861, and rejoined in 1868. During the American Civil 


Alabama is a state i 


Bay, on 
the Gulf of Mexico, has a major port. 


n the southeastern United States. Mobile 
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Facts in brief 


Population: 4,062,608 

Area: 133,915 km’. 

Climate: Average July temperature 27" C Average January tem- 
perature 8* C. 

Elevation: Highest—Cheaha Mountain 734 m. Lowest sea level 
along Gulf of Mexico. 

t cities: Birmingham, Mobile, Montgomery. 

Chief products: Agriculture—broilers, chickens, beef cattle, 
eggs, soybeans, peanuts, cotton. Fishíng— shrimp, oysters. 
Manufacturing—paper products, chemicals, clothing, rubber 
and plastics, primary metals, food, textiles, fabricated metal, 
transport equipment. Mining coal, petroleum, natural gas, 
stone. 

Origin of name: Indian tribe called Alibamu (1 clear the 
thicket’) 

Nickname: Yellowhammer state. 


War, Confederate forces were defeated at Mobile Bay in 
1864 and the following year at Selma and Montgomery. 
In 1933, the U.S. government created The Tennessee 
Valley Authority (TVA) to build and operate dams on the 
Tennessee River for flood control and hydroelectric 
power. 

Like many other U.S. states, Alabama faced racial 
problems in the 1950s and 19605. In 1965, Martin Luther 
King, Jr., led an important march from Selma to Mont- 
gomery, seeking civil rights for black people. 

Alabama, like other states, faced serious financial 
problems in the late 1970s and early 1980's. The state 
lacked sufficient funds to support many services. In 
1980, the state legislature increased taxes on cigarettes 
and alcohol to raise money for services. 

The rising costs of petroleum and natural gas have 
led to increased use of coal, a less expensive source of 
energy. This action has spurred further development of 
Alabama's coal deposits. 

Industry continues to grow in the state, and the popu- 
lation has been rising steadily. Republicans have been 
gaining strength in local and state government. In 1986, 
Guy Hunt became the first Republican to be elected 
governor since the early 1870s. Blacks are also playing 
an increasingly important role in local and state politics. 

Related articles in World Book include: 

Birmingham Piedmont 

Montgomery Tennessee Valley Authority 
Alabaster is the name of two minerals of different 
chemical composition. They look alike. Both are used for 
ornamental purposes. 

Today, the name alabas- 
ter commonly refers to a 
special kind of gypsum. 
Gypsum is an exceptionally 
soft mineral composed of 
calcium sulphate and 
water. Alabaster is a white, 
fine-grained variety of gyp- 
sum that is especially use- 
ful for carving. It requires 
no special tools for shap- 
ing. It can be given a high 
polish by sanding with fine 


The Metropolitan Museum of Art, 
New York City 


sandpaper, and then buff- дп alabaster headrest was 
ing with dental rouge On à раг of the rich furnishings of 
high-speed cloth buffer an ancient Egyptian tomb. 
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An alabaster bust of King Tutankhamen dates back to the 
1300s B.C. Many ancient Egyptian sculptors used alabaster. 


wheel. Craftworkers form vases, statues, and building 
stone from alabaster. Deposits of the mineral occur in 
many parts of the world. 


In ancient times, the word a/abaster referred to mate- 


rial used to carve ointment vases known as a/abasters. 
These vases were carved from stalagmites and stalac- 
tites. These rocks are composed of calcium carbonate 
and are harder than gypsum. One form of this alabaster 
is often called oriental alabaster and is mined mainly 
near Florence, Italy. Another form, which was mined in 
ancient times in an area near Thebes, Egypt, is called 
Egyptian alabaster. 

See also Gypsum; Stalactite. 
Aladdin, a poor Chinese boy, is the hero of a tale in 
the Arabian Nights. The tale originated in Persia, but re- 


The Battle of the Alamo 
took place in a mission in San 
Antonio, Texas. On the morn- 
ing of March 6, 1836, Mexican 
troops under General Santa 
Anna successfully stormed 
the mission and killed all the 
remaining defenders. 


flects the beliefs of its Muslim storyteller, Schehen 
According to the tale, an African magician hired R 
din to go into an underground cave for a magic l 
Aladdin refused to give up the lamp, and was lod 
the cave. He accidentally rubbed the lamp, and the 
genie (spirit) of the lamp appeared. This powerful 
which became the slave of the person who possess 
the lamp, granted Aladdin's every wish. 
Aladdin married the Sultan's daughter, and the 
built them a wonderful palace. But the wicked 
tricked the princess into trading the old lamp fora 
one, and transported the whole palace to Africa 
followed them there. He regained the lamp and fem 
the palace to China. 
Alamein, El. See El Alamein. | 
Alamo is a historic structure that stands in the cen 
of San Antonio, Texas, U.S.A. A famous battle Was 
there in March 1836, during the war for Texan ind 
pendence. The Alamo is sometimes called the That 
ylae of America, after the famous battle in which 
cient Greeks held off a large Persian force. But un и 
Thermopylae, no man escaped from the Alamo, Й 
Alamo has been restored and is owned by the statt 
Early days. The Alamo was built as a Catholien 
sion. Padre Olivares, a Spanish missionary, 61808 
at San Antonio about 1718. The mission, a typical 
ple of Spanish colonial mission architecture, 60 
of a monastery and church, enclosed by high 
mission was originally called San Antonio de Valet 
was later called A/amo, the Spanish name for thed 
wood trees surrounding the mission. The Texans 
sionally used the mission as a fort. M 
During the winter of 1835-1836, the people of i 
decided to sever their relations with Mexico, 99 
dissatisfaction with the Mexican government 10 
the success of this independence movement, : 
López de Santa Anna, a Mexican general, ај : 
the vicinity of San Antonio late in February 18359 
army of about 5,000 soldiers. The city had a forge! 
about 150 Texans, under Lieutenant Colone 3 
Barret Travis. The company included the border e 
James Bowie and Davy Crockett. The arrival 
cans took the Texans by surprise. They ret 


Alamo to prepare to hold off Santa Anna. Travis sent out 
a plea for help, declaring, 71 shall never surrender or re- 
treat." A relief party from Gonzales passed through the 
Mexican lines and entered the Alamo, increasing the 
Alamo forces to about 187 men. Colonel J. W. Fannin left 
Goliad with most of his 400 men to relieve the Alamo, 
but had equipment trouble on the way and returned to 
Goliad. 


The siege of the Alamo began on Feb. 23, 1836. By 
March 5, the garrison could not return Mexican fire, be- 
cause ammunition was low. This convinced Santa Anna 
that the fort could be assaulted. Early the next morning, 
the Mexicans succeeded in scaling the walls. At the end, 
the Texans fought using their rifles as clubs. Some histo- 
rians believe that a few defenders, perhaps including 
Crockett, survived the battle, only to be executed at 
Santa Anna's orders. Other historians accept the more 
familiar story that all the Texans who fought died in the 
battle. At 8 a.m., the Mexican general reported his vic- 
tory to his government. Survivors of the battle included 
Mrs. Dickenson, the wife of an officer; her baby; her 
Mexican nurse; and a black boy. 

"Remember the Alamo” became a battle cry. The he- 
roic defence of the Alamo gave General Sam Houston 
“me to gather the forces he needed to save the inde- 
pendence movement of Texas. He retreated eastward, 
pursued by Santa Anna. At San Jacinto, Texas, he turned 
on the Mexicans, surprised them during an afternoon si- 
esta, and on April 21 routed the entire Mexican Army. 
ing уд emere, Santa Anna himself the follow- 
: orced him to si 
iiiaae gn a treaty granting Texas its 


articles in World Book include: 
ме, David Santa Anna, Antonio López de 
+ rt Flags in American Texas (picture: Memorial serv- 
Houston Sa ice at the Alamo) 
‚ Samuel Travis, William B. 


annbrooke, Lord (1883-1963), was one of Great Brit- 
en leaders during World War II (1939-1945). 
di tms distinction for his leadership during the 
"i ee He was chief of the Imperial 
ance of = ches 1941 to 1946. Alanbrooke was born in 
Brooke, H rish parents. His full name was Alan Francis 
He = € attended the Royal Military Academy in Eng- 
orid feme in France in World War 1 (1914-1918). His 
мере ше ш, о MOB чөт 
Spanish ко Antonio de (1833-1891), was a 
novel The Th, г. He is best known today for his short 
Popular йр Отегед Hat (1874), one of the most 
poser M in Spanish literature. In 1919, the Spanish 
famous anuel de Falla adapted Alarcón's tale into a 
ballet of the same name. 
tional 5р, RM The Three-Cornered Hat on a tradi- 
confusion that allad. His humorous story describes the 
has been at occurs when a miller believes his wife 
The story “ving an affair with the mayor of the village. 
Alare, én Provides a lively picture of village life in 
er popul ve region of Andalusia. Alarcón wrote an- 
also t novel, Captain Venom (1881). He 
s, The el four full-length novels. One of these nov- 
chological i lal (1875), became noted for its keen psy- 
books ang П519ћІЗ, Alarcón also wrote three travel 
Many short stories and essays. 
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Alarcón was born in Guadix, near Granada. In 1859, he 
served in a Spanish military operation in Morocco. He 
gained his first literary recognition with A Witness’ Diary 
of the African War (1859-1860), a patriotic account of the 
campaign. 

Alaric (A.D. 3707-410) was a king of the Visigoths. He in- 
vaded Italy and captured Rome in the early A.D. 400s. In 
395, the declining Roman Empire split permanently into 
Eastern and Western empires. Alaric then led the Visi- 
goths in a revolt against the Eastern Empire. He invaded 
Italy in 401, and began a series of attacks on the West- 
ern Empire. He attacked Rome in 408 and in 409, but ac- 
cepted huge ransoms to end both sieges. In 410, he cap- 
tured and looted Rome, but spared its churches. Alaric 
planned to settle in Africa, but a storm forced him to 
stop at Cosenza in southern Italy. He died there, late in 
410. See also Goths. 

Alarm, Burglar. See Burglar alarm. 

Alaska is the northernmost state in the United States. It 
ranks as the largest state in area, but is sparsely popu- 
lated. Anchorage is Alaska's most heavily populated city 
and chief centre of commerce and transportation. Ju- 
neau, the state capital, covers 8,050 square kilometres. It 
is the second largest U.S. city in area. Along the Arctic 
coast in the north and west, native Alaskans called Eski- 
mos still hunt and fish in much the same way their an- 
cestors did. 

When Alaska became a U.S. state іп 1959, it was the 
first new state in 47 years. About 800 kilometres of Cana- 
dian territory separate Alaska from the U.S. state of 
Washington. Alaskans often refer to the rest of the conti- 
nental United States as the "lower 48.” 

The Alaskan mainland's most western point is only 82 
kilometres from Russia. Alaska's Little Diomede Island, 
in the Bering Strait, is about 5 kilometres from Russia's 
Big Diomede Island. Almost a third of Alaska lies north 
of the Arctic Circle. The state has a wide range of 
temperatures—as low as —62° C and as high as 38° C. 
The climate and soil as far north as the Arctic Circle per- 
mit farmers to raise livestock and grow barley, potatoes, 
and other crops. During the summer, the sun shines for 
about 20 hours a day, and enables crops to grow rap- 
idly. 

Us. Secretary of State William H. Seward bought 
Alaska from Russia in 1867 for 7,200,000 U.S. dollars. 
Some Americans thought the region was a wasteland of 
ice and snow. They called it Seward's Folly and Seward's 
Icebox. But Alaska’s abundant fish, minerals, timber, and 
other resources have paid back the purchase price 
countless times. Huge oil reserves along the Arctic coast 
rank as Alaska's chief source of wealth. 

Alaska is famous for its towering mountains and 
beautiful scenery. Mount McKinley (6,194 metres) is the 
highest peak in the United States. In addition, Alaska has 
the 15 next highest peaks and almost all of the active vol- 
canoes in the U.S.A. 

Land. The Pacific Mountain System of Alaska is part 
of a group of ranges that extends down the Pacific Coast 
to southern California, U.S.A. In Alaska, the ranges curve 
from the Aleutian Islands in the west through south- 
central Alaska and along the coast in the southeast. 

The region has many subdivisions. The strip of coastal 
land 640 kilometres long in the southeast is called the 
Alaska Panhandle. It includes tall mountains and ice 
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fields. The Saint Elias Range extends northwestward 
from the Panhandle. The Wrangell Mountains rise north- 
west of the Saint Elias Range. The Chugach and Kenai 
mountains border the coast from the Saint Elias Range 
west to the Kenai Peninsula and Kodiak Island. The Tal- 
keetna Mountains, north of Anchorage, are a low range 
of rugged, glacier-cut peaks. The Alaska Range, which 
includes Mount McKinley, is the most inland section of 
the Pacific Mountain System. 

The Alaska Peninsula and the Aleutian Islands extend 
southwest in a long chain from the Alaska Range. The 
Aleutian Range forms the "backbone" of the peninsula 
and islands. It extends 2,570 kilometres, and has many 
active volcanoes. Two important lowlands also lie within 
the Pacific Mountain System. 

The Rocky Mountain System of Alaska consists of the 
Brooks Range and its foothills. The Brooks Range has 
steep, glacier-cut peaks. The Arctic Coastal Plain is the 
most northern region. Permafrost (permanently frozen 
ground) 300 metres thick lies under the plain. 

Alaska's general coastline measures 10,686 kilome- 
tres, a distance greater than that of all the other U.S, 
states coastlines combined. The Yukon River, Alaska’s 
chief waterway, is the fifth longest river in North Amer- 
ica, Alaska has thousands of lakes. The largest is lliamna 
Lake on the Alaska Peninsula. 

Thousands of glaciers fill Alaska’s valleys and can- 
yons. The greatest number are along the coast in the 


Facts in brief 


Population: 551,947. 

Area: 1,530,700 km, 

Climate: Average July temperature—13' C. Average January 
temperature— — 15° C. 

— Highest—Mount McKinley, 6,194 m. Lowest—sea 

evel. 

Largest cities: Anchorage, Fairbanks, Juneau, Sitka. 

Chief products: Agriculture—milk, timber. Fishing Industry— 
salmon, herring, halibut. Manufacturing—food products, pe- 
troleum and coal products, timber and wood products, 
printed materials, fabricated metal products. Mining petro- 
leum, natural gas, sand and gravel, gold, coal, stone. 

Origin of name: Aleutian Islands word for great land or main- 
land sounded like A-/a-a-ska to Russian settlers, 

Nickname: The Last Frontier. 


Juneau, the capital of Alasa 
is situated between steep 
mountains and a fine, deep 
harbour. The city's main in 
dustries centre around їй 
and the outfitting of boats. 


south and southeast. Many are comparatively easy to 
reach and study. В 
Economy. Petroleum production provides more "| 
come than any other economic activity in Alaska. One 
the largest oil reserves in the United States lies i 
Alaska's northern coast. Government, which includes 
military and state schools and hospitals, employs e 
people than any other industry in the айе. ЕШ 
centre of state and federal government activities. 
tary bases lie near Anchorage and Fairbanks. К 
Many people also work in wholesale and retai A 
Alaska's wholesale trade is based on petroleum an 
ber. Large amounts of petroleum are shipped Eu 
Valdez, making the harbour one of the leading Wi 
ports. Retail trade in Alaska benefits greatly from 
ism. А 
Food products аге Alaska's most important n: 
turing industry. Many salmon factories operate а " 
the coast. Much crude oil from Alaska's wells a 
into useful products at refineries in the state. 2 к 
craftworkers make parkas, mukluks (soft sealskin 
and items carved from ivory, jade, and wood. E 
Alaska leads the U.S. states in the annual уа p 


caught by the commercial fishing industry. Them 
Matanuska Valley near Anchorage produces 2 
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Alaska is the northernmost state іп the United pem 
Mount McKinley, the highest peak in the United 


three-quarters of Alaska’s farm products. Livestock prod- 
хоз account for approximately a third of the net value of 
farm products in Alaska. Inuit keep herds of reindeer as 
a source of meat and hides. 

Alaska has great potential for producing hydroelec- 
tric power, But much of it is still being developed. Snet- 
йат Dam, near Juneau, is the largest hydroelectric 
project. 

Itis difficult and expensive to build roads and rail- 
ways in Alaska. The Alaska Highway is the only major 
land route from Alaska to Canada and to the other main- 
land US. states. There are about 750 airports in Alaska. 
Small planes flown by “bush pilots” provide the only link 
between many isolated villages and the outside world. 
Anchorage serves as a refuelling base for aircraft travel- 
ling the "polar route" connecting Europe with North 
America and Asia. Alaska depends on container ship 
Service for most of its trade with other states. The state 
operates a ferryliner system. 

History. When whites first arrived in the Alaska re- 
gion, three groups of natives—Inuit, Aleuts, and Ameri- 
tan Indians—were living there. In 1725, Czar Peter the 
Great of Russia commissioned Vitus Bering, a Danish 
navigator in Russian service, to explore the North Pacific 
hs tc and his men became the first Europeans 
ү ma Saint Lawrence Island, now part of Alaska. But 
ag the North American mainland because 
Ph ers e chi a expedition to the re- 
сш rty sighted Mount Saint Elias in south- 
К мы and hunters soon began operating in 
lished the P A x Gregory Shelikof, a trader, estab- 
Russian rond ite settlement in Alaska, then called 

In 1799, R їса, on Kodiak Island. 

ÉL. ussia chartered the Russian-American Com- 

21), а trading firm. The company was the only govern- 

ing power in Alaska for 6 ars, Profi етт 

gradually dwindled or 68 years. Profits from fur trading 

came ea ed, and by the late 1850's, Russia be- 

гете sell the region. 

Maas тем companies became interested іп 

salmon fisheries, In 1878, they built the first 


Canneries i 
ished Aj E a. In 1884, the U.S. Congress estab- 
Alas as a "civil and judicial district" This gave 


a 
Ps E of laws and a federal court. 


Yukon re Ree ipentors discovered gold in Canada's 
Sands of gion, just across the border from Alaska. Thou- 


eople j 
towns e 28 journeyed to the area, and several 


an 
People. 


de nded, Gold discoveries near Nome in 
€ Fairbanks area in 1902 brought more 


Adis 
Als’ bor ееп the United States and Canada over 
tional Cor агу reached a climax in 1903. An interna- 
boundary оа Set Alaska’s present southeastern 
During the H 2, Alaska became a U.S. territory. 
trading кае 9205 and 19305, fishing, mining, and fur 
ad, food the leading industries. The Alaska Rail- 
With Fairbank р Їп 1923, linked Seward and Anchorage 
"each previo 5. Improved air travel made it possible to 
19305, the у isolated communities. During the 
tal Colony ral government established an agricul- 
The United the Matanuska Valley. 
Alaska to p i States sent thousands of workers to 
World War tl id maintain military installations during 
939-1945). In 1942, the government built 
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the Alaska Highway. The Japanese bombed Dutch Har- 
bor in the Aleutian Islands in 1942, and occupied Attu 
and Kiska islands until early in 1943. Alaska became a 
U.S. state in 1959. 

During the 19605, the state improved its transporta- 
tion facilities. In March 1964, the biggest earthquake 
ever known to hit North America occurred in the area 
around Anchorage and Valdez. It killed 131 people. 

In 1968, two oil companies made one of the greatest 
oil discoveries of all time—at Prudhoe Bay on the Arctic 
Coastal Plain. Construction of a pipeline to carry the oil 
about 1,300 kilometres across the state was completed 
in 1977 and oil production began. 

From 1971 to 1980, the U.S. Congress set aside large 
amounts of land for native Alaskans and for conserva- 
tion purposes. In the mid-1980s, sharply falling oil 
prices led to a slowdown іп Alaska’s economy. Disputes 
arose between conservationists and those favouring de- 
velopment of resources on federal lands. 

In 1989, a disastrous oil spill occurred in southern 
Alaska. On March 24, the Exxon Valdez, a 301-metre 
tanker, ran aground in Prince William Sound. More than 
42 million litres of crude oil were spilled. The oil de- 
stroyed wildlife and polluted hundreds of kilometres of 
Alaskan coastline. 

See also Aleutian Islands; Anchorage; Inuit; Juneau. 
Alaska Highway is a 2,248-kilometre road that runs 
between Dawson Creek, British Columbia, in Canada, 
and Delta Junction, Alaska, in the United States. The 
Richardson Highway links Delta Junction and nearby 
Fairbanks. The Alaska Highway is the only road that con- 
nects Alaska with the road systems of the other U.S. 
states and Canada. 

United States Army engineers and civilian contractors 
built the Alaska Highway as a military supply route in 
1942 and 1943, when the United States was fighting in 
World War Il (1939-1945). It was originally known as the 
Alcan Highway. Its original length was 2,288 kilometres. 
The southern 1,965 kilometres of the road that crosses 
Canada became the property of Canada on April 1, 1946. 
Reconstruction has shortened the length in Canada to 
1,925 kilometres. Some of the Alaska Highway has a 
gravel surface, but most of it now has a higher grade of 
pavement. Ра 
Alaska pipeline. See Pipeline (Major pipelines of the 
world; picture). 

Alaskan malamute is a strong, rugged, heavily 
coated sledge dog that came originally from Alaska. 
Inuit people called Malemiuts developed the breed. The 
malamute is a large, compactly built dog, up to 70 centi- 
metres in height and about 50 kilograms in weight. Its 
coat usually is wolf-grey or black and white, with darker 
markings on the head. The malamute carries its bushy 
tail over its back. When it sleeps, it curls up so that its 
tail covers its nose. See also Dog (picture: Working 


dogs). 
Ala-ud-din Khalji, also known as Juna Khan, was 
ruler of northern India from 1296 to 1316. He was the 
second and more successful of the Turkish Khalji 
dynasty that ruled from 1290 to 1320. In 1296, he con- 
ducted a brilliant and highly profitable raid against the 
Yadava capital of Devagiri in the Deccan. 

As sultan, Ala-ud-din raised taxes to 50 per cent and 
enforced direct payment. The taxes helped pay for his 
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powerful, new standing army, which enabled him to 
strengthen and extend his authority. Around 1300, the 


army repelled a number of Mongol attacks. In 1299, Ala- 


ud-din conquered Gujarat and then captured several 
strongholds in Rajasthan. 


Ala-ud-din was shrewd, iron-willed, and ruthless, and 
ruled by terror and spying. Fighting among his heirs de- 


stroyed his dynasty within four years of his death. 


Al-Azhar University is one of the oldest universities 


in the world. It was founded about A.D. 970 in Cairo, 
Egypt, and is recognized as a major centre of Islamic 
learning. The university offers courses in Islamic theol- 


ogy, Islamic law, Arabic studies, medicine, engineering, 
and agriculture. It has two major campuses in the Cairo 


area and four in other cities of Egypt. 
Alba, Duke of. See Alva, Duke of. 
Albacore. See Tuna. 
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|| International boundary 
Rood 
Railway 
National capital 
Other city or town 
Elevation above sea level 


Alban, Saint( ? -209) is commemorated as the firs 
martyr in Britain. He was a citizen of the Roman city of 
Verulamium, now St. Albans, in Hertfordshire, England 
Alban sheltered a priest fleeing from Roman persecu- 
tion. The priest converted him to Christianity. Soldiers 
searching for the priest found Alban wearing the priest 
cloak. They seized him, and he was put to death. 

Versions of the legend differ, and even the date oft 
martyrdom has been a controversial issue. Historians 
had originally placed St. Alban's death in the early 30% 
However, the currently accepted date in 209 has been 
inferred from information discovered in the late 1970s 
In 797, Offa, the Saxon king of Mercia, founded St Al 
bans Abbey on the site of the martyrdom. St. Albans 
feast day is June 22, but is recorded as June 17 in the 
Book of Common Prayer. 

See also Saint Albans. 

Albania is a small, mountainous nation in the Balkan 
Peninsula of southeastern Europe. It is one of the least 
developed countries in Europe. Most of the people 
make their living through agriculture. Albanias name i 
Albanian, the official language, is Shqipëria, which 
means The Land of the Eagle. Its full, official name iske 
publika e Shigipérisé (Republic of Albania). Tiranë isthe 
capital and largest city. 

Albania was part of the Ottoman Empire for more 
than 400 years. Albania gained independence in 19121 
became a Communist country after German occupati 
forces were driven out of the country in 1944, during 
World War Il. 

Government. From 1944 to 1990, Albania's Comm 
nist Party exercised complete control over the govern 
ment and the economy and allowed the people few 
rights. In the early 1990's, widespread protests by stu- 
dents and workers resulted in the breakup of the cot 
plete control of the Communist Party. For more details 
see the History section of this article. ай 

A president serves as the head of state in Albani 
is the nation's most powerful official. The president 
holds office for a term of five years. A prime ministër 
serves as head of government and presides ovat 
net, which helps carry out the functions of the gn 
ment. Albania's parliament, called the National Ass® 
bly, has one house of 140 members. The National 
Assembly elects the president, who then appoint a 
prime minister and the cabinet. Members of parli 
are elected by the people to four-year terms: The 
cratic Party holds most of the seats in parliament 


Facts in brief about Albania 
Capital: Tiranë. 


cial language: Albanian. kmi 
Area: 28,748 km’. Greatest distances— north-south 2 
east-west, 145 km. Coastline—282 km. mon 


Population: Estimated 1996 population— 3,429,000; Се 
people per Кт; distribution, 63 per cent rural, 37 ЖЛ 
urban. 1989 census—3,182,417. Estimated 2001 PoP! | 
3,628,000. beet 

Chief products: Agricu/ture—maize, potatoes: sugar 
wheat. Mining—chromite, copper, petroleum. te 
Manutacturing—cement, fertilizers, food products je 

Flag: A red star appears above a two-headed black 
red field. See Flag (picture: Flags of Europe). 


Money: Currency unit—lek. One lek = 100 qindarkë < 


Albania is divided into 27 rrethe (districts). These dis- 
wictsare further divided into gytete (towns) and, іп the 
rural areas, fshatra të bashkuara (united villages). A peo- 
ples council governs each district, town, and united vil- 


p Albanians are divided into two major 
groups—the Ghegs and the Tosks—according to which 
Albanian dialect they speak. Most of the Ghegs live 
north of the Shkumbin (also spelled Shkumbi) River, and 
most of the Tosks live south of the river. A few Greeks 
live in the regions that adjoin Greece 

About two-thirds of the people in Albania live on 
farms or in rural villages. A few Albanians along the 
Adriatic coast earn their living by fishing. There are only 
V cities in Albania that have populations of more than 
20,000. 

living standards in Albania are extremely low com- 
pared with those of other European countries. The in- 
tomes of most Albanians are small, but health care, so- 
dal services, and education are free. Bread, vegetables, 
and such dairy products as cheese and milk, make up 
the daily diet of most Albanians. 

Under the leadership of Enver Hoxha, Albania's gov- 
еттеп went further than any other Communist gov- 
*mment in opposing the practice of religion. In 1967, it 
hee all religious groups and seized their property. 
c however, the government once again allowed 

* public practice of religion, and places of worship 

n to reopen. 
en of the 1967 religious ban, about 70 per 
hanced е people were Muslims. About 20 per cent be- 
x о Eastern Orthodox Churches and about 10 per 

: Were Roman Catholics. 
^" 1945, Albania has greatly expanded its school 

and illiteracy has been greatly reduced. All chil- 
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dren must attend primary school for eight years. About 
13,000 students attend the government-operated univer- 
sity at Tirané. The country also has seven other institu- 
tions of higher education. 

Land. Mountains cover most of Albania. The North 
Albanian Alps tower about 2,590 metres above sea level. 
Mount Korabit (2,751 metres), in the northeast, is the 
highest point in Albania. A coastal plain lies along the 
Adriatic Sea. Scrub forests cover about 30 per cent of 
the country. 

` The country's major rivers are the Buené, Drin, 
Shkumbin, and Vijosé. All these rivers empty into the 
Adriatic Sea. However, the Buené is the only river that 
can be used for shipping. Albania shares Lake Scutari 
(also called Lake Skhodra) with Montenegro, Lake Ohrid 
with Macedonia, and Lake Prespa with Macedonia and 
Greece. 

Along the Adriatic, the climate is mild, with hot, dry 
summers and rainy winters. The mountains have a mod- 
erate climate. The average annual rainfall varies from 
100 to 150 centimetres. 

Economy. Following the end of Communist rule, Al- 
bania began moving away from complete government 
control of economic activities to some private enter- 
prise. The government still owns many businesses, es- 
pecially mines and factories. But many small businesses 
and much farmland are privately owned. 

Agriculture employs more Albanians than any other 
economic activity. The country's chief crops include 
grapes, maize, olives, potatoes, sugar beet, and wheat. 
Many farmers also raise such livestock as cattle, goats, 
poultry, and sheep. 

Albania is rich in mineral resources, and mining ranks 
as the country's leading industrial activity. Albania's 
mines produce chromite, copper, lignite, nickel, and 


Tirané is Albania's largest 
city. It has been the country's 
capital since 1920. Тігапёѕ 
central district, /e/t, has many 
modern stone buildings. 
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other minerals. The country also produces natural gas 
and petroleum. 

Albania has relatively few factories. Its factory prod- 
ucts include cement, fertilizers, food products, and tex- 
tiles. 

Between 1945 and 1978, Yugoslavia, the Soviet Union, 
and China each—in turn—aided Albanias economic de- 
velopment and served as the nation's chief trading part- 
ner. After China cut off its economic assistance to Alba- 
nia in 1978, Albania expanded its trade with several 
European nations, including Austria, France, Greece, 
Italy, and Turkey. Albania's exports include chromite, 
copper ore, fruit and vegetables, nickel, and petroleum. 
Farm machinery and mining equipment are among its 
chief imports. 

Buses, bicycles, and trains are common means of 
transportation in Albania. Before 1991, Albanian law for- 
bade the private ownership of cars. But privately owned 
cars were legalized in 1991. Many people have since 
bought cars. Albania's rail network connects Tirané and 
Durrés—the country's chief port—with such industrial 
centres as Elbasan, Fier, Shkodër, and Vlorë. Airlines 
link Albania with Croatia, Germany, Greece, Hungary, 
Italy, Macedonia, Romania, Slovenia, and Switzerland. 

History. About 300 B.C, the Illyrian kingdom covered 
much of what is now Albania. Greece also had colonies 
in Albania then, and Greek civilization influenced the Il- 
lyrians. In 167 В.С, Roman forces conquered the Illyrians 
and spread Roman civilization into Albania. When the 
Roman Empire split in A.D. 395, much of Albania be- 
came part of the Eastern Roman, or Byzantine, Empire. 
Between the 3005 and 10005, Goths, Bulgarians, Slavs, 
and Normans invaded Albania. Southern Albania re- 


mained part of the Byzantine Empire until 1204. In the 
13005, much of Albania became part of the Serbian £s 
pire. 

The Albanians long resisted attempts by the Ottone 
Turks to take over the country. The most distinguished 
leader against the Ottomans was Scanderbeg [also 
spelled Skanderbeg or Skënderbeg), who became Alt 
nia's national hero. 

After Scanderbeg's death in 1468, the Turks con- 
quered Albania, and it became part of the Ottoman £s 
pire. Throughout more than 400 years of Ottoman пй 
Albanian chiefs controlled most local matters, Many 
banians became Muslims during this period. 

A number of local uprisings took place in Albania 
during the Ottoman rule, but a nationalist movement 
not develop in the country until the 18005. In 18784 
group of Albanian leaders organized the League of Pit 
ren, which called for Albanian self-government within 
the Ottoman Empire. But Albania remained under Otte 
man rule until 1912, when it gained independence dit 
ing the first Balkan War. 

In 1913, the great European powers established Ali 
nias borders and the country became a self-governing 
principality. The European powers selected William d 
Wied, a German prince, as ruler. But he ruled for ont 
few months. 

Austro-Hungarians, Italians, Serbs, and French 000 
pied Albania during World War! (1914-1918). The lr 
ians remained until 1920 when Albania insisted onis? 
dependence. Ahmed Beg Zogu seized power in 193 
proclaimed Albania a republic, and became the cout 

trys first president. In 1928, Zogu made himself King 
Zog I. He ruled as a dictator until 1939. 
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a invaded Albania in April 1939 and made the 
e of the Italian Empire. World War Il began 
m E hen Italy surrendered to the Allies in 
00 Ха я war, German troops occupied Albania. 
= re ida d War II, there were three main resist- 
called Balli “ese in Albania: (1) a nationalist movement 
ist group led led by Midhat Frashéri; (2) a royal- 
Kupi; and (3) is Legality Movement, headed by Abas 
tional Mona 'ommunist organization called the Na- 
groups fou TW Front (NLF), led by Enver Hoxha. These 
аң t against one another as well as against the 
driven out yv forces. In 1944, the Germans were 
trol ofthe co ania and the Communists gained con- 
emment at Chal Hoxha established a Communist gov- 
Untry as fi iranë that year, and he began ruling the 
Communists 5. secretary of the Communist Party. The 
е Com greatly restricted the people's freedom. 
Albanian munist Party in Yugoslavia had helped the 
With Ero ы» to organize the NLF, and relations 
developed b remained close until 1948. That year, a split 
tied een the Soviet Union and Yugoslavia 
minform К, Чама being expelled from the 
mmus; iet dominated organization of Euro- 
Soviet Union ey parties. The Albanians supported the 
Ugoslay inf dispute in order to free themselves 
Sovi nion's үе They also hoped to obtain the 
Ма where Alt aid in gaining control of part of Yugosla- 
Alba anians lived. 


nia’ 
n e early mw relations with the Soviet Union ended 
tween the Sovi Be At that time, a break occurred be- 
tions of whic and China over the interpreta- 
ina rejected th mmunist teachings. In particular, 

е Soviet Union's policy of coexistence 
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in the dispute and broke off diplomatic relations with 
the Soviet Union in 1961. At about the same time the Al- 
banian government cut off its contact with most other 
countries. 

China provided Albania with technical assistance and 
other forms of aid from the 1960s to the late 1970s. Al- 
bania, in turn, became China's only ally in Europe. Alba- 
nian delegates at the United Nations (UN) also played a 
leading role in the efforts that led to China's admission 
to the UN in 1971. 

Relations between Albania and China became 
strained during the late 19705. Albania's leaders accused 
China of abandoning Communist principles and criti- 
cized it for improving relations with Yugoslavia and the 
United States. In 1978, China responded to these attacks 
by cutting off all aid to Albania. In the early 19905, Alba- 
nia improved relations with China, and increased its 
contact with other nations, including the United States. 
Albania also restored relations with the Soviet Union 
prior to that country's breakup in 1991. 

Hoxha died in 1985 after ruling Albania for more than 
40 years. Ramiz Alia succeeded Hoxha as first secretary 
of the Communist Party. He had been elected president 
of Albania in 1982, and continued to serve as president. 
Alia's government introduced some social and eco- 
nomic reforms to try to avoid the downfall suffered by 
other Communist governments in Eastern Europe in 
1989. The government again allowed the public practice 
of religion. Another reform called for paying workers 
bonuses to work harder and produce more goods as a 
way to ease shortages. But Albanians felt that the re- 
forms did not go far enough. In 1990, the people staged 
protests to try to force the Communists from power. 
Students and workers in Tirané protested against the 
Communists. The uprising spread to other parts of Alba- 
nia, including Shkodër, a city in northern Albania, and 
the industrial centre of Elbasan. 

The protesters wanted an end to one-party rule. They 
also demanded that the government hold multiparty 
elections, and make changes to the economic structure 
of the country. As a result, the Communists allowed new 
political parties to form. In March 1991, multiparty na- 
tional elections were held. The Communists won a ma- 
jority of seats in the National Assembly and remained in 
power. But protests against Communist rule continued 
and the Communist prime minister and his cabinet were 
forced to resign. In June, a temporary government made 
up of Communists and non-Communists who had given 
up their party affiliations was formed. Meanwhile, thou- 
sands of Albanians fled the country hoping to gain more 
freedom and to escape economic hardships. 

In the elections of March, 1992, the rightwing Demo- 
cratic Party captured popular support. In April, anti- 
Communist feeling forced Ramiz Alia to resign as presi- 
dent, four years before the end of his term of office. His 
successor, Democratic Party leader Sali Berisha, was 
elected as the first non-Communist president. 

Related articles in World Book include: 
Adriatic Sea Hoxha, Enver 
Balkans lonian Sea 
Albany (pop. 13,559) is a town and port in the south- 
west of Western Australia. It is situated on King George 
Sound, about 400 kilometres south of Perth. For loca- 
tion, see Western Australia (map). 


Tirané 
Warsaw Pact 
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The port of Albany has one of the finest natural har- 
bours in Australia. It handles exports of wheat, barley, 
oats, and tallow. Albany also has woollen mills, vegeta- 
ble- and fish-processing works, a fertilizer factory, and 
facilities for handling wheat in bulk. The scenic coastline 
attracts many tourists. 

The British explorer George Vancouver first sighted 
and charted the harbour of Albany in 1791, and named it 
Princess Royal Harbour. In 1826, Major Edmund Lockyer 
established the first settlement in Western Australia at 
Albany. It became a municipality in 1851. The town de- 
veloped rapidly after World War II (1939-1945). Whaling 
was the earliest industry in Albany. The last whaling sta- 
tion near the town closed in 1978. 

Albany (pop. 101,082) is the capital of New York state in 
the United States. It is a leading transportation centre of 
the state. It also ranks as an important industrial city and 
shipping centre. Albany lies on the Hudson River and 
has a busy port, though it is 241 kilometres from the At- 
lantic Ocean. The Hudson River has been cleaned out 
and deepened so that ocean ships can reach the city. Al- 
bany is one of the oldest cities in the United States. 

Al Basrah, also called Basra (pop. 678,000), is one of 
Iraq's largest cities and a chief port. It lies near a river, 
the Shatt al Arab, about 130 kilometres from the Persian 
Gulf. For location, see Iraq (map). Arabs founded Al Bas- 
rah in AD. 636 as a military outpost and made it a com- 
mercial centre. The city was ruled by the Ottoman Em- 
pire from 1534 to 1918. It declined in importance under 
Ottoman rule. The British gained control of the city in 
1918, at the end of World War I (1914-1918) and built a 
port at Al Ashar, a suburb of Al Basrah. During the Per- 
sian Gulf War of 1991, Al Basrah was heavily bombed. 
Many civilians fled the city and settled in other areas of 
Iraq. See also Persian Gulf War. 

Albatross is the name for any one of several kinds of 
large sea birds. Albatrosses are found over nearly all 
oceans, except the North Atlantic. The best-known alba- 
tross is the wandering albatross of southern seas. It has 
a white body and darker wings and tail. The spread 
wings may be up to 3.5 metres from tip to tip. Its bill is 
long, heavy, and powerful. 

The albatross sometimes follows a ship for days, but 
is seldom seen resting. It feeds on scraps of food 
thrown from the ship, or on fish and squid. 

Albatrosses come to land only to breed. Thousands of 
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them assemble on remote islands. The female's single 

egg is white with brown spots. It is laid on bare ir | 

or in a shallow nest and hatches after about 81 days. T 
oung bird has dark, fluffy down. 

А Sailors have long believed the albatross to be M 

lucky. Samuel Taylor Coleridge describes this belie 

his poem “The Rime of the Ancient Mariner. 
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Scientific classification. Albatrosses are in the b 
family, Diomedeidae. The wandering albatross Is Diom 


ulans. 


Albee, Edward (1928- | 
who uses a wide variety of styles ranging fron Ae 
to fantasy. Albee gained international fame = all 
Afraid of Virginia Woolf? (1962). This realistic We ; 
moving examination of power struggles and the 
nation of cruelty and love in a marriage. 

Albee won rpm Prize for A Delicate Bal а 
(1966), a study of family relationships and fries 
in the sterile atmosphere of the American аш, e 
explored the same theme in A// Over (1971). He "bal 
other Pulitzer Prize for Seascape (1975), a fantasy 
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middle-aged couple's yearning for fulfilment. 

Albee' first plays were short, probing dramas about 
American social values and loneliness. They were influ- 
enced by the theatre of the absurd, a European drama 
movement of the 1950s. These plays included The Zoo 
Story (1959), The Death of Bessie Smith (1960), The Sand- 
box (1960), and The American Dream (1961). Among 
Albee's later plays was Tiny Alice (1964), a controversial 
symbolic religious drama. The Lady from Dubuque 
1980) is a difficult symbolic play about death and dying. 

Edward Franklin Albee was born in Washington, D.C. 
He was adopted by Reed and Frances Albee, heirs to a 
vaudeville theatre and cinema fortune. 

Albéniz, Isaac (1860-1909), a Spanish composer and 
pianist, was one of the creators of a national style for 
Spanish music. His most famous composition, /beria 
11908), consists of four books of solo piano music. His 
orchestral works include Spanish Rhapsody (1887) and 
Catalonia (1899). From 1893 to 1900, he lived in Paris, 
where his music influenced the French composers 
Claude Debussy and Maurice Ravel. Albéniz was born in 
Camprodón in Catalonia and gave his first piano recital 
at the age of 4. He was a respected concert pianist 
throughout his life. 
Albers, Josef (1888-1976), was a German-born painter 
and teacher. Albers concentrated on the way colours 
me made to perform by their relationship within the pic- 
ture. He limited himself for years to a single form: the 
ae By painting squares within squares, he explored 
beads оер» with more freedom because he was 
k ol the problem of form. He called his series of 
rs paintings Homage to the Square. 
ome was born in Bottrop, Germany. He taught col- 
sign in rath and abstract art at the Bauhaus school of de- 
ар m from 1923 to 1933 (see Bauhaus). Al- 

d «c to the United States in 1933. He taught at 
ты Somes College from 1933 to 1939 and at Yale 

быш, 0 1960. Albers became partly responsible for 

influence on American design. 
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le Belgians Ш ie prince who was elected king of 
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Yaria, in 1900, H е married Elizabeth, Duchess of Ba- 
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Albert, Prince (1819-1861), married his first cousin, 
Queen Victoria of the United Kingdom of Great Britain 
and Ireland, in 1840. As prince consort, he was re- 
spected for his industry and business sense. Some dis- 
trusted him as an adviser to the queen because he was 
not born in England. See Victoria. 

Albert was born on Aug. 26, 1819, near Coburg, Ger- 
many, the son of the Duke of Saxe-Coburg-Gotha. His 
full given name was Francis Charles Augustus Albert 
Emmanuel. He was educated as a possible consort (hus- 
band) to Victoria, whom he met in 1836. He continued 
his studies at Brussels and Bonn. Victoria ascended to 
the throne in 1837 and was crowned in 1838. In 1839, Al- 
bert visited her. They were married in 1840. 

Albert became the adviser and private secretary to 
the queen. He reorganized the royal household, and 
started a study of politics. In 1841, he was appointed 
head of a commission to encourage the fine arts in Brit- 
ain. He spent his leisure time in museums and art stu- 
dios, and in parts of London where conditions were ei- 
ther being improved or in need of it. His speeches to the 
working people showed his ability and tact. 

In 1847, Cambridge University elected Albert as its 
chancellor. His ideas on education helped reform the 
system, which was soon imitated by Oxford University. 
At the request of the Duke of Wellington, he helped re- 
organize the army training plan during the Crimean 
War. He was interested in agricultural improvements, 
and he planned and landscaped Victoria's winter home 
on the Isle of Wight. Late in 1861, Albert's health broke. 
His final act was to draw up a memorandum regarding 
the handling of the Trent Affair (see Trent Affair). He 
died of typhoid fever. 

Albert, Lake. See Lake Albert. 

Alberta (pop. 2,545,553) is a province in western Can- 
ada and one of the greatest oil-producing regions in 
North America. About 80 per cent of Canada's oil comes 
from the province and about 90 per cent of the nation's 
natural gas. The westernmost of Canada's Prairie Prov- 
inces, Alberta is also a leader in agriculture, with wheat, 
oats, and barley as its chief crops. Edmonton is the prov- 
ince's capital and Calgary is its largest city. For the loca- 
tion of Alberta, see Canada (political map). 

Alberti, Leon Battista (1404-1472), was an Italian 
Renaissance architect, painter, and author. Until he was 
about 40, he spent most of his time studying ancient 
Greek and Roman civilizations, and he gained a reputa- 
tion as a humanist and learned Latin scholar. He devoted 
much of his later life to architecture. Alberti's best- 
known buildings include the church of San Francesco 
(1450) in Rimini and the Rucellai Palace (1452) in Flor- 
ence, as well as the facade (front) of the church of Santa 
Maria Novella (about 1456-1470) in Florence. Another of 
his masterpieces, the church of Sant Andrea in Mantua, 
was completed in 1494. 

Alberti wrote several influential books during his life- 
time, including On Painting in 1435 and On Architecture 
in the mid-1400s. He is credited with being the first per- 
son to formulate the laws of perspective (representing 
objects on a flat surface so as to give the illusion of re- 
ceding distance). Alberti was born in Genoa. He spent 
most of his life in Florence. 

See also Architecture (Early Renaissance architec- 
ture; picture); Painting (The Renaissance). 
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Albertus Magnus, Saint (1206?-1 280), was a Ger- 
man-born Christian theologian, philosopher, and scien- 
tist. His importance lies in his awareness of the differ- 
ence between theology and philosophy and between 
revealed truth and experimental science. He believed 


that different areas of knowledge follow different sets of 


laws and require different methods of investigation. 
Albertus was advanced for his time in his knowledge 
of the sciences. He wrote about a variety of scientific 
subjects, including astronomy, chemistry, geography, 
and physiology, using his own scientific observations. 
He devoted much of his time to popularizing the writ- 


ings of the ancient Greek philosopher Aristotle. Albertus 


wrote a large number of commentaries on Aristotle's 
philosophy. These writings influenced Saint Thomas 
Aquinas, Albertus’ most famous pupil, and other theolo- 
gians known as scholastics (see Scholasticism). 
Albertus Magnus was born into a noble family in 
Lauingen, near Ulm. He attended the University of Padua 
in Italy, where he joined the Dominican religious order 
in 1223. He studied and taught at a number of European 
universities, but spent most of his time in Cologne, Ger- 
many. Albertus served as a high-ranking Dominican offi- 
cial in Germany, as a bishop, and as a representative of 
the pope. His feast day is November 15. Albertus is the 
patron saint of students of the natural sciences. 
Albigenses were a group of people named after Albi, 
a city in southern France. They were part of a sect called 
the Cathari, which flourished in parts of France, Ger- 
many, and Italy during the 1100's and 12005. The Albi- 
genses believed that the principles of good and evil 
continually opposed each other in the world. They be- 
lieved that worldly things represented the evil force and 
that the human spirit was the only good. They taught 
that the spirit had been imprisoned in the body as pun- 
ishment for sinning, and that the highest good was to 
free the spirit from the body. The Albigenses opposed 
marriage, bearing children, and eating meat and other 
animal products. They advocated suicide, especially by 
starvation. They grew in popularity until the church pro- 
nounced them heretics in the mid-1100s. But the nobil- 
ity and the townsfolk supported them. The church con- 
ducted a crusade against the Albigenses in the early 
1200's. Crusaders and the Inquisition gradually de- 
stroyed the Albigenses power, though there were brief 


rebellions from time to time, By about 1350, the Albigen- 


ses had disappeared in Western Europe. See also Domi- 
nic, Saint; Heresy. 

Albino is an animal or plant that is unable to produce 
pigment (colouring substance) in some or all of its or- 
gans. As a result, the animal or plant has abnormally 
light coloration. Albinism is caused by a change in the 
genes (units of heredity), and can be inherited, A person 
who is a true (complete) albino has milky-white skin, 
white hair, and pink eyes. The eyes are pink because the 
blood in the tiny vessels of the ris (coloured part of the 
eye) shows through the transparent parts. In normal 
eyes, the iris hides the pinkness. Albinism occurs about 
once in 20,000 births in most nationalities. 

Albinism may vary from the complete absence of col- 
our to the presence of nearly normal amounts of pig- 
ment in some organs. Most white horses, chickens, 
ducks, and geese are only partial albinos because these 
animals have pigment in their eyes, beaks, or legs. Al- 


bino animals are rarely seen in the wild because their 
unusual coloration makes them inviting prey. 

In many partial albino plants, only the flowers haven 
pigment. But some albino plants also lack chlorophyll 
and the leaves are also white. Such plants die unless 
they can get food from their surroundings, because 
chlorophyll is necessary for plants to make food. 

See also Heredity (diagram: Albinism); Horse (Color 
types; picture). 

Albion is an ancient name for Britain or England. Itis 
often used in poetry. Traditionally, the name comes 
from the Latin a/bus, meaning white, and was used by 
the Romans who first saw the white cliffs of Englands 
southern coastline. The phrase perfidious Albion, men 
ing treacherous England, has been attributed both to 
Napoleon and to the French preacher Jacques Bossutt 
Albright, Ivan (1897-1983), was an American painter 
with a style and method unlike those of other artists d 
his time. His main theme was the deterioration of humar 
beings with age. Albright painted the effects of timeo 
the individual in almost microscopic detail. One of his 
most popular and successful works is That which | | 
should have done | did not do (1931-1944). The paint 
shows a wrinkled hand closing an ancient door deco 
rated with a wreath and a faded rose. Albright also 
painted The Picture of Dorian Grey (1943-1944). i 

Albright was born in Chicago. During World wan 
(1939-1945), he did medical illustrations in army hosp! 
tals that are related to his later interests in art i 
Albumin, also spelled a/bumen, is à sticky, Ia 
(jelly-like) substance. Its best-known form 15 the be 
an egg. Albumin belongs to the class of foods cal у 
proteins (see Protein). The word is spelled album ні 
when it refers to egg whites, but a/bumin when rele 


i white 
ring to the general substance. The albumin ы 
is called øva/bumin. The albumin in milk is үр min 
bumin. Serum albumin is the name of the albu 


in blood serum. It makes up more than half of the у: 
tein in blood serum. Some albumin is found in veg i 
ble matter. All albumins contain carbon, hydrogen 
trogen, oxygen, and sulphur 


со 

е usual 

An albino Tammar wallaby, above. lacks pon beast! 
on its fur. Most albino animals make inviting P 

are easy to see 


Albumin hardens into a solid mass when it is heated. 
If albumin is heated with a liquid, it either settles at the 
bottom of the container as sediment or forms a scum at 
the top. The sediment or the scum collects foreign sub- ` 
stances as it forms. Many cooks for this reason drop an 
egg or egg white into coffee to "settle" it. Albumins are 
used to collect impurities from liquids in sugar refining, 
industrial dyeing, and making photographic chemicals. 

See also Blood (Plasma); Egg (The parts of an egg). 
Albuquerque (pop. 384,736; met. area pop. 480,577) is 
the largest city in New Mexico, a state in the U.S.A. It 
serves as an industrial, trade, and transportation centre 
ofthe Southwest. The city is also a leading centre for en- 
ergy research programmes and U.S. government de- 
fence research. Albuquerque's heritage of Pueblo Indian 
and Spanish culture gives the city a special atmosphere. 
See also New Mexico. 

Albury-Wodonga (pop. 66,541) is an urban regional 
growth centre on the Murray River, Australia. The city of 
Albury (pop. 40,150) is in New South Wales, and the 
smaller city of Wodonga is located 7 kilometres away 
across the Murray River, in Victoria. 

Albury is the marketing centre for the many people 
who live in the area. The area produces dairy products, 
honey, fat stock, forest products, poultry, wheat, and 
wool. The City's factories make clothing, electrical and 
inp equipment, engineering products, fibrous 
SRA flour and rolled oats, joinery, motorcar transmis- 
Pd е products, and prefabricated buildings. The 
m inked by road, rail, and air to Sydney, Mel- 

rne, and Canberra. 
LY European settlement, Albury was inhabited by 
in Wodo juri Aborigines. The Duduroa Aborigines lived 
Nord EN Wodonga is believed to be the Aboriginal 
lige oí ch edible nut. Albury was named after the vil- 

О m in Surrey, England. 

ray River gr А explorer Hamilton Hume forded the Mur- 
меаи е place where Albury now stands. Albury 
nthe кра їп 1859 and a city in 1946. 
en "y 19705, the federal, New South Wales, and 

o Siete vernments decided to proclaim the Albury- 
centralization cn as the first major pilot scheme for de- 
signed an a n encouragement. The three governments 
Albury Woden et in January 1973 for promotion of 

The Albu nga into a major decentralization region. 
created to e odonga Development Corporation was 
of the hol ertake planning with satellite cities as part 

| е region. Its target was a population of 
dissolved, the year 2000. The corporation has now been 

Highway. See Alaska Highway. 
Francisco сз а famous prison on Alcatraz Island in San 
Comes E «California, U.S.A. The name Alcatraz 
stands on 5 алат word meaning pelican. The island 
js ares of solid rock, and Alcatraz was 
oe More than 1.5 kilometres of water 
Alc e mainland. 
military land became the site of the first permanent 
Was add, me the West Coast in 1854. A military prison 
placed by a ida In 1909, the wooden prison was re- 
ecame а federal modern concrete cellblock. Alcatraz 
Of the most d al prison in 1934, built to confine some 
1963, the angerous criminals in the United States. In 
> government decided Alcatraz was too ex- 
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pensive to maintain and supply, and closed it. In 1972, 
Alcatraz became part of the Golden Gate National Recre- 
ation Area. People are allowed to visit the island and 
tour the prison grounds. 

Alcazar is the name usually given to palaces built by 
the Moorish rulers in Spanish cities. They sometimes 
had walls around them for defence, and were like for- 
tresses. The one in Toledo was destroyed during the 
Spanish Civil War (1936-1939). The Alhambra is perhaps 
the best-known alcazar (see Alhambra). See also Spain 
(Architecture; picture). 

Alchemy is a blend of pseudoscience, magic, and 
mystical philosophy. It was popular from the time of 
early Christianity until about 1700. Alchemists tried to 
change less costly metals into silver and gold. They also 
tried to find the elixir of life (а substance that would cure 
disease and lengthen life). They failed. But their work in 
preparing and studying chemical substances helped the 
science of chemistry develop. 

Some alchemists were only fakes. But others were 
learned people who had more philosophical goals. They 
felt that if they learned how to make gold from lesser 
metals, they could also perfect other things. They con- 
sidered gold the perfect metal because of its beautiful 
lustre and its resistance to rusting. 

Some alchemy was practised in China and India be- 
fore the birth of Christ. But it developed into a major 
system in Egypt during the next 300 years. The Greek- 
speaking scholars of Alexandria used it in trying to ex- 
plain how Egyptian artisans made things. Greek- 
Egyptian alchemy spread through Syria and Persia to the 
Arabs. It spread to Western Europe during the 1100's 
and 12005. 

Alchemists drew their theories of matter from the an- 
cient Greeks. They believed that all matter was made up 


- of a single, formless substance. Alchemists thought this 


substance became the four elements—earth, air, fire, 
and water—when combined with hot or cold and wet or 
dry. They thought they could change one substance into 
another merely by changing the balance of these ele- 
ments, a process called transmutation. This theory led 
them to try producing gold from other metals. In the 
early 15005, Swiss scientist Paracelsus tried to substitute 
three elements— sulphur, mercury, and salt—for earth, 


Alcatraz was a prison on Alcatraz Island in San Francisco Bay. It 
was closed in 1963 and is now a tourist attraction. 
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air, fire, and water. Alchemists also searched for the phi- 
losopher's stone (а magical substance that was suppos- 
edly able to make the transmutation process easier). 
Gold's lasting quality led many people to believe that 
they would find the secret of long life or even immortal- 
ity if they could discover how to make gold from lesser 
substances. The Chinese once believed that eating from 
golden dishes prolonged life. Р 4 

Alchemy was associated with many religious beliefs. 
It was believed that the techniques used to make gold 
were symbolically related to death, corruption, regener- 
ation, and resurrection. Alchemy and astrology became 
closely related because of the belief that each heavenly 
body represented and controlled a certain metal. Some 
thought the sun represented gold; the moon, silver; 
Mars, iron; Venus, copper; Jupiter, tin; Saturn, lead; and 
Mercury, the metal mercury, also called quicksilver. Al- 
chemists believed that the positions of these bodies in- 
fluenced the success or failure of their work. 

See also Astrology; Chemistry (History); Geber; Gold; 
Metallurgy (History). 

Alcibiades (4507-404 B.C), was an Athenian general. 
He became a central figure in the Peloponnesian War, 
which was fought between Athens and Sparta from 431 
to 404 B.C. 

Alcibiades was the ward of the Athenian leader Peri- 
cles and a favourite pupil of Socrates, a famous Greek 

philosopher. He entered politics in 420 B.C. and soon 
became popular for his aggressive foreign policy. 

Alcibiades policy led Athens to a battle with Sparta in 
418 B.C, which Athens lost. Later, he convinced the 
Athenians to invade Sicily. In 415 B.C., just before the in- 
vasion began, citizens accused Alcibiades of defacing 
statues of the god Hermes and of mocking the religious 
rituals known as the Eleusinian Mysteries. The Athenians 
refused his request for an immediate trial, so he sailed 
on to Sicily. 

Shortly after arriving in Sicily, Alcibiades was called 
back to Athens for trial. But he escaped to Sparta. He ad- 
vised the Spartans to aid the Sicilians, and the Athenians 
were defeated in Sicily. 

Later, the Spartans grew suspicious of Alcibiades. Al- 
cibiades then became an adviser to the Persian leader 
Tissaphernes. In 411 B.C, the Athenians asked Alcibia- 
des to lead their fleet at Samos. With this navy, he de- 
feated the Spartans in several battles and became a 
hero. In 406 B.C., however, the Spartan general Lysander 
defeated Alcibiades fleet. After Athens’ final defeat in 

the war, Alcibiades fled to Asia Minor (now Turkey). 
There, his enemies set fire to his house, and he died try- 
ing to escape. 

See also Peloponnesian War. 

Alcid. See Auk. 

Alcock and Brown were pioneer British aviators 
who made the first nonstop flight across the Atlantic 
Ocean. Sir John William Alcock (1892-1919) was the pilot 
and Sir Arthur Whitten Brown (1886-1948) was the navi- 
gator. On June 14, 1919, the two men took off from Les- 
ters Field near St. John's, Newfoundland, Canada, in a 
twin-engine Vickers Vimy, a converted bomber. They 
landed the plane in a bog near Clifden, Ireland, the next 
day. They had travelled 3,138 kilometres in 16 hours 27 
minutes at an average speed of 190 kilometres per hour. 
Alcock and Brown were knighted for their effort by King 


Alcock and Brown of Great Britain made the first nonstop і 
flight across the Atlantic Ocean іп 1919. Sir John William Асой, 
left, piloted the plane. Sir Arthur Whitten Brown navigated. 


George V. In addition, they received a prize of 10,000 
British pounds that the London Daily Mail newspaper 
had offered to the crew of the first aeroplane to таке 
nonstop transatlantic crossing. ^ 
Alcock was born in Manchester, England. Dude 
World War | (1914-1918), he was considered one pen 
best pilots in Britain's Royal Naval Air Service: Hed 
an air crash six months after his transatlantic flight c 
Brown was born of American parents in Glasgow 2 
land. He became a British citizen and served in the 
Flying Corps. 
Alcohol fera to a class of chemical compounds» 
which consist of chemically bonded atoms of eei 
hydrogen, and oxygen. All alcohol molecules con a 
least one hydroxy! group. A hydroxyl group 152 sr 
arrangement of atoms in which a hydrogen yt the 
bonded to an oxygen atom. In alcohol molecu ejo 
oxygen atom in the hydroxyl group is, in turn, 
a carbon atom. 0 
People commonly use the word alcohol to be 
such beverages as beer, wine, and spirits. But Jj 
many types of alcohols, and they have à — {сот 
This article discusses the chemical properties ^. ^j 
mercial uses of several alcohols. For informati? 
coholic beverages, see Alcoholic beverage: ip 
Methanol, also called methy/ alcoho! or к үн 
hol, is the simplest of the alcohols. It has eae ist 
group and its chemical formula is CH,0: ee 
highly toxic, colourless liquid. It boils at 65 
freezes at —94° С. wood bitt 
Methanol originally was produced from М ја? 
is now commercially produced primarily T orit 
the chief component of natural gas. The es to fort 
commercially produced methanol is Conve" i. igi 
aldehyde, a chemical used to make plastics: bs "T 
trial so/vent (substance that dissolves other {р ү 
methanol is important in the manufacture ^ Hine anti 
varnishes. Methanol also functions as а fu -s cd 
freeze for motor vehicles, and it serves ae ant 
in the production of other chemicals. Met ive rd 
used as a motor fuel, but it is more expen’! 
fuels. See Methanol. 
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Ethanol, also called et^y/ a/cohol, is the alcohol 
found in alcoholic beverages. Its chemical formula is 
СА It has one hydroxyl group. Ethanol is also used for 
avariety of other purposes. It serves as a solvent for 
chemical reactions and for lacquers, varnishes, and 
stains. It is also important in the preparation of chemi- 
cals used as detergents, flavourings, and fragrances. 
When ethanol is added to petrol, it improves the octane 
fating of the petrol. Mixing 10 per cent ethanol with 90 
per cent petrol results in a motor fuel called gasohol. 

Ethanol is produced by several methods. For example, 
ethanol used in beverages is produced by fermenting 
fruit, grains, or vegetables. However, most ethanol used 
for commercial purposes is made by heating ethylene 
and water under pressure in the presence of a phospho- 
fic acid catalyst (see Catalysis). Ethylene is a gas that is a 
component of crude oil. 

Many governments control and tax the production 
and distribution of ethanol and tax ethyl alcohol used in 
alcoholic beverages. For this reason, ethanol manufac- 
turers denature (make unfit to drink) most of the ethanol 
that will be used for purposes other than alcoholic 
drinks. Manufacturers denature ethanol by mixing it 
with methanol or other poisonous chemicals. 

Ethanol boils at 78° C and freezes at — 114^ C. 

also known as propyl alcohol, has one hy- 
group and its chemical formula is C,H,0. There 
are two forms of propanol, called isomers. Isomers have 
same kind and number of atoms. However, they 
- tient molecular structures and therefore differ- 
emical and physical properties. For example, one 
isomers of propanol, called normal propanol, 1- 
Puro or n-propyl alcohol, boils at 98° C and freezes 
C But the other isomer, known as isopropanol, 


?propanol, or isopropyl alcohol, boils at 83* C and 


Sat —88' C. 
pe. pa Propanol is made commercially from ethyl- 

" oen gas, a mixture of hydrogen and car- 
catalyst iin E in the presence of a rhodium or cobalt 
cals and as ру! p is used to prepare other chemi- 

каң а оет for sticky substances called resins. 
hnc. dm is produced by reaction of the gas pro- 
Presence of ponent of crude oil, with water in the 

ї® т acid or metal catalyst. It is mainly used to 
Used asa r E common industrial solvent. It is also 
ubbing alcohol, and in cosmetics and lotions. 
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ence of a silver oxide catalyst. Ethanediol has a boiling 
point of 198° C and a freezing point of —13' C. 

Other alcohols include p/asticizer alcohols, which 
have 6 to 11 carbon atoms. Plasticizers are used in the 
manufacture of plastics, and they give these substances 
flexibility. Alcohols that have more than 11 carbon atoms 
are called detergent alcohols. Manufacturers use them 
to make detergents, soaps, and shampoos. In combina- 
tion with other chemicals, these alcohols have the ability 
to dissolve dirt and grease in water in a process called 
emulsification. 

See also Antifreeze; Glycerol; Solvent. 

Alcoholic beverage is a drink that contains ethyl al- 
cohol. Alcoholic beverages are made chiefly from such 
grains as barley, maize, and rye, or from grapes or other 
fruit. 

There are two main groups of alcoholic beverages, 
fermented drinks and distilled drinks. Fermented drinks 
contain from 5 per cent or less to 20 per cent ethyl alco- 
hol. The principal fermented beverages are beer and 
wine. Distilled beverages, also called spirits or liquor, 
contain from 12 to 55 per cent or more ethyl alcohol. 
They include brandy, gin, rum, vodka, and whisky. 

The largest annual consumption of spirits per head 
(154 litres) is in the rum-producing West Indies. In the 
United States, Canada, and Western Europe, average 
consumption is between 3.5 litres and 56 litres. The 
countries with the highest consumption of all types of 
alcohol (beer, wine, and spirits) are; Germany (173 litres 
annually) and Denmark (160 litres). 

Ethyl alcohol depresses, or slows, the activity of the 
nervous system. Alcoholic beverages have a relaxing ef- 
fect that many people find pleasurable. However, an ex- 
cessive amount of alcohol can cause intoxication. Pro- 
longed, excessive drinking of alcoholic beverages may 
lead to alcoholism, cirrhosis of the liver, and various 


other disorders. 
Fermented beverages 


Beer, wine, and other fermented alcoholic beverages 
are made by adding yeast to certain substances that 
contain sugar. The yeast begins the fermentation proc- 
ess, which converts the sugar into ethyl alcohol and car- 
bon dioxide gas. 

Beer is made chiefly from barley malt. To obtain the 
malt, brewers soak barley in water and make it sprout. 


ediol, or егу i i i hey dry the barley and remove the sprouts, leav- 
hol that į ў lene glycol, is a highly toxic alco- Then they ary the y ‹ | 
apa Is used primarily as an а vehi- ing only starch, or malt. The malt is ground and mixed 
а It has two hydroxyl groups and a chemical with water to form a mash. It is then added to another 
Brus of CHO, Ethylene glycol is produced by the mash, a preparation of cereal grain such as maize or rice 
"of ethylene with water and oxygen іп the pres- that has been crushed and heated. This process con- 
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verts the starch into sugar. Dried flowers from the hop 
plants are added for flavour, and then the mash is fer- 
mented. Finally, brewers age beer for several weeks to 
develop its taste. 

Most beer contains from 2 to 6 per cent alcohol. 
Lager beer has a golden colour, but some beers are 
dark brown. 

Wine. Almost all wine is made from grapes, which 
consist largely of sugar. Wine can also be made from 
apples, cherries, or other fruits. Wine manufacturers 
crush the fruit and then ferment the juice. Wine may be 
aged for four years or longer. Most wine has an alcohol 
content of 8 to 20 per cent. Wine may be red, white, or 
rosé (pink), and either sweet or dry (unsweet). Wine is 
served chilled or at room temperature. 

Other fermented beverages include ale, cider, and 
sake. Ale is brewed in much the same way as beer. 

Cider is made from apples. Sake is a Japanese drink 
made from rice. 


Distilled beverages 


Distilled alcoholic beverages are made chiefly from 
fermented grain mash or fermented fruit juice. In the 
distillation process, the mash or juice is heated, giving 
off vapours of alcohol. Distillers collect the vapours and 
cool them to form a liquid. The flavour of spirits de- 
pends largely on the kind and amount of grain, fruit, and 
yeast used, plus variations in the fermentation, distilla- 
tion, and aging processes. 

The percentage of alcohol in distilled beverages is ex- 
pressed as proof. In Great Britain, the amount of alcohol 
is about 57 per cent at 100 proof. 

Whisky is made chiefly from barley, maize, or rye. 
Most whisky is a blend of as many as 40 kinds of whis- 
kies made from different grains. Whisky may be aged six 
years or more. Aging develops the flavour and gives the 
beverage an amber colour. Scotch whisky is known for 
its smoky flavour. It is made from a mash that consists 
primarily of barley. Whiskies made in the United States 
include bourbon and blended whisky, Bourbon is pro- 
duced from a mash consisting chiefly of maize and rye. 
American blended whisky may contain many types of 
whiskies. In Ireland, whisky is sometimes made from po- 
tatoes (poteen). 

Mast whisky ranges from 80 to 100 proof. Whisky 
served straight or neat is served unchilled. Whisky may 
also be served on the rocks (with ice) or mixed with 
water, carbonated water, or other beverages. In addi- 
tion, it is used in many kinds of cocktails. 

Vodka, originally a Russian beverage, is made from 
barley, maize, or rye, or sometimes from potatoes. It var- 
ies from 80 to 100 proof, is not aged, and has no colour. 
Vodka also has no taste or odour, and so it is often 
mixed with orange juice, tomato juice, tonic water, or 
some other beverage. 

Liqueurs, also called cordials, are made by flavour- 
ing brandy, gin, or other spirits with various parts of 
plants, such as flowers, fruits, and leaves. Liqueurs con- 

tain at least 23 per cent sugar. The most popular fla- 
vours include apricot, blackberry, cherry, chocolate, or- 
ange, peach, and peppermint. Liqueurs range from 25 to 
110 proof and have a variety of colours, They may be 
served neat, on the rocks, or as part of various cocktails, 

Gin is a mixture of alcohol and water, flavoured with 


juniper berries and other ingredients. Gin varies frome 
to 94 proof. It can be mixed with a wine called vermo 
to make a martini, one of the most popular cocktails G 
also may be mixed with lime juice, tonic water, or othe 
beverages. 

Rum is made from the juice or syrup of sugar cane 
or from molasses. Rum is at least 80 proof and maybe 
white or amber, depending largely on the aging proc 
ess. It is usually mixed with coconut juice, lime juice, 
pineapple juice, cola, or some other beverage. 

Brandy is distilled from grape wine or other fer- 
mented fruit juices. Brandy made from grape wine isë 
least 80 proof. A grape brandy called cognac is distilled 
in the area of Cognac, a town in France. Brandy is aged 
for two to eight years. Flavoured brandies, made from 
such fruits as blackberries, cherries, or plums, areat 
least 70 proof. They are named after the fruit whose 
juice is used in making them. Brandy is usually served 
neat or mixed with another spirit, such as a liqueur. 

Other distilled beverages include aquavit and te 
quila. Aquavit (from the Latin aqua vitae, or water e 
also spelled akvavit, is a Scandinavian beverage made 
from grains or potatoes and flavoured with cre 
seeds. Tequila, a Mexican drink, is distilled from the 
mented juice of the maguey plant. 


History 


The first alcoholic beverages were fermented. икс 
showing fermentation appear on pottery made (ted 
potamia as early as 4200 B.C. Brandy is probably 
est distilled beverage. It may have been made a е 
A.D. 100. By the 1400's, whisky had been distille! d 4 
land and Scotland. Gin was first made by а еті? 
tor in the 16005. ts to pre 

Throughout history there have been attempts 
hibit or limit the drinking of alcoholic Бемегаде 
bition is normal in Islamic states where the religi 
bids the consumption of alcohol. In many other T 
countries, however, measures to limit alcohol ре on 
from a legal ban against drinking to heavy leri ite 
alcoholic beverages. Most of these measures " 
or no effect. In the United States, a constat into 
amendment banning alcoholic beverages UR p 
fect in 1920, but millions of Americans дел, d that ТА 
bition law. In 1930, ће government estimate de 
dition to large quantities smuggled in from Я pro 
billion litres of alcoholic beverages were being 
duced in the country each year. а 

During the period of prohibition there were m 
protection rackets (buying immunity from Mer 
by notorious gangsters like Al Capone. The Printing 
rackets mainly covered the speakeasy oed in 198 
club or liquor shop). Prohibition was repe T 
Some governments have tried to control in swe 
drinking through rationing. Most, including of dete” 
abandoned the system when they realized t "TU 
mined drinkers still found supplies, even W 
tion books were withdrawn. 


Related articles in World Book include: poti 
Alcohol Alcoholism Champagne — pisi 
Alcoholics Beer Distilling wine 

Anonymous Brewing Fermentation dwi е0 
t ridw! 
Alcoholics Anonymous (A.A.) is а УОТ, othe" 


c 
ganization of men and women who help ё 


solve their common problem of alcoholism. They also 
offerto share their recovery experiences with others 
who have a drinking problem and want to do something 


about it. The fellowship of Alcoholics Anonymous was 
founded in 1935. It has about 63,000 local groups in the 
United States, Canada, and about 110 other countries. 
The people in each group meet to share their problems 
and experiences. A.A. is not a medical or religious or- 
ganization. It is concerned only with the personal recov- 
ery and continued sobriety of individual alcoholics who 
tur to A.A. for help. 

Alcoholism is a disease in which a person has an 
overwhelming desire to drink alcoholic beverages. A 
person who has this disease is called an alcoholic. A 
person may get drunk occasionally, but that does not 
make him or her an alcoholic. An alcoholic feels forced 
to drink, 

In many Western countries, alcoholism is the third 
major health hazard after heart disease and cancer. At 
least two-thirds of all alcoholics are men. But in general, 
the effects of alcoholism are far more severe among 
women. Many people drink to escape temporarily from 
anxiety, frustration, and tension. 

Cause. Research indicates alcoholism frequently has 
= origin—that is, the compulsion to drink alco- 
Een passed on from parents to their 
ад E MU s believe certain alcoholics 
"c t ue h a reduced level of endorphins. Endor- 
Ё Eme inelike substances in the brain that re- 
ple who E of stress and pain (see Endorphins). Peo- 
reum E sufficient endorphins may drink compul- 
aly E. ciere of well-being. But alcohol actu- 
thie the E пе еуе! of endorphins even more, and 

Some E. MNA Increasps р 
ias ее ers believe psychological pressures, 
they can E wi cause alcoholism. Alcoholics believe 

[o ES ife bearable only by drinking. - 

bon thes coholics. Experts who agree with the en- 
groups. oa may classify alcoholics into three 
holes, and E (1) Type | alcoholics, (2) Type II alco- 
d ype Ill alcoholics. 


Апасы 
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: slu : IE 
excessive alcohol. unconscious over his desk after drinking 
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Type 1 alcoholics are characterized as "born alcohol- 
ics. These individuals are born with a genetic defect in 
their endorphin-producing system. They drink to make 
up for the lack of endorphins, because alcohol tempo- 
rarily creates a false sense of well-being. Eventually, 
however, alcohol further weakens the brain’s ability to 
produce endorphins. 

Type Il alcoholics are characterized as “stress- 
induced" drinkers. They are born with normal brain 
chemistry. But as a result of their drinking to relieve 
stress, their natural levels of endorphins are reduced. 
Thus, temporary alcoholic behaviour occurs. 

Type IIl alcoholics are characterized as “drug- 
induced" drinkers. They once had normal brain chemis- 
try, but continued use of alcohol has weakened the 
brain's ability to produce a normal amount of endor- 
phins. Continued drinking leads to a shortage of endor- 
phins and to long-term alcoholic behaviour. 

Effects. Alcohol is a drug that lowers the activity of 
the nervous system. Specifically, alcohol affects the con- 
trol centres of the brain. As a result, intoxicated people 
may lose their self-control and behave in ways that are 
unacceptable to others. They may experience mental 
confusion and an inability to walk steadily or talk clearly. 

Prolonged heavy drinking of alcohol can produce 
more serious effects. For example, a condition known as 
delirium tremens, often called the 075, may result after 
an alcoholic stops drinking. This condition results in 
mental confusion, hallucinations (visions), violent trem- 
bling, and sometimes death. Another condition associ- 
ated with alcoholism is Korsakoffs syndrome. Symptoms 
of this syndrome include mental confusion, hallucina- 
tions, and paralysis of the hands and feet. Alcoholics 
with Korsakoff's syndrome may have memory gaps or 
tell stories of fantastic experiences in a believable way. 

Prolonged excessive drinking also may cause cirrho- 
sis, a disease that damages the liver (see Cirrhosis). 
Women who drink heavily during pregnancy may give 
birth to babies who suffer from fetal alcohol syndrome. 
Such babies are abnormally small at birth and may have 
malformed organs or be mentally retarded. 

Treatment for alcoholics includes care for their 
physical and emotional needs. The patient first goes 
through a condition called withdrawal, during which all 
alcoholic beverages are withheld. Many alcoholics suf- 
fer convulsions and hallucinations during the with- 
drawal period. Withdrawal symptoms may last several 
days or more. 

Rehabilitation procedures include individual, group, 
or family therapy. Voluntary organizations play a major 
role in helping alcoholics and their families overcome 
their problems. Future treatment may include the use of 
chemicals to raise endorphin levels in the body. Preven- 
tion of alcoholism in children of alcoholics may eventu- 
ally be possible through the use of psychological testing 
and examination of body fluid chemistry and brain-wave 
patterns. 

See also Alcoholics Anonymous; Antabuse; Delir- 
ium tremens; Drug abuse. 

Alcott, Louisa May (1832-1888), was an American au- 
thor who became famous for her novels for children. 
Her best-known book, Little Women (1868-1869), tells 
the story of four sisters growing up ina small New Eng- 
land town during the mid-1800s. In addition to writing, 


240 Alcuin 


Alcott worked to gain vot- 
ing rights for women and 
was active in the temper- 
ance (antidrinking) move- 
ment. 

Alcott was born in Ger- 
mantown, Pennsylvania, 
but she grew up in Boston 
and Concord, Massachu- 
setts. Her father, Bronson 
Alcott, was a noted educa- 
tor. The family's friends and 
neighbours included the 
famous writers Ralph 
Waldo Emerson, Nathaniel 
Hawthorne, Oliver Wendell Holmes, and Henry David 
Thoreau. William Ellery Channing, a prominent Unitarian 
minister, was also a friend of the Alcotts. All these peo- 
ple influenced Louisa and helped form her ideas about 
politics and social reform. 

Louisa May Alcott spent most of her childhood in 
poverty because her father invested in many idealistic 
projects that failed. At an early age, Louisa began to help 
support the family by working as a seamstress, a house- 
hold servant, and a teacher. Her first book, Flower Fa- 
bles (1854), consisted of fairy stories she made up to tell 
her students, 

During the American Civil War, Alcott served as a 
nurse in the Union Army for a brief period in 1862 and 
1863. She wrote about that experience in her first suc- 
cessful book, Hospital Sketches (1863). Her first novel, 
Moods, was published in 1864. Alcott became editor of 
Merry’ Museum, a magazine for young girls, in 1868. 
That same year, a publisher urged her to write a book 
for girls, and she reluctantly agreed to try. She quickly 
wrote the first part of Little Women, which became an 
immediate success. The second part was published the 
next year. Alcotts income from the sales of Little 
Women provided financial security for her family. 

Alcott based Little Women on her personal experi- 
ences. The March family in the book is largely the Alcott 
family. Jo March, the main character, is Louisa May Al- 
cott. Alcott continued the story of the March family in 
Little Men (1871) and Jos Boys (1886). Her other books 
for young readers include An Old-Fashioned Girl (1870) 
and Fight Cousins (1874). She also wrote novels for 
adults, but those works were less successful than her 
stories for children. 

Alcuin (735-804) was an English scholar, teacher, and 
writer. He studied at the cloister-school of York, the cen- 
tre of learning in England at that time, Alcuin became an 
adviser to Emperor Charlemagne in 782 (see Charle- 
magne). Alcuin's knowledge of the achievements of 
Anglo-Saxon scholarship helped to bring about the Car- 
olingian Renaissance. He made many educational re- 
forms and was a leading member of Charlemagne's 
academy. Alcuin was born at York. In 796, Charlemagne 
made him abbot of St. Martin at Tours, in France. 
Aldeburgh. See Crabbe, George; Suffolk. 
Aldehyde is an important class of organic chemical 
compounds. Aldehydes are used in industry to make 
many products. Formaldehyde and furfuraldehyde are 
aldehydes used in the manufacture of plastics. The fla- 
vour of artificial vanilla comes from the aldehyde уал. 
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lin. The general formula for aldehydes is RCHO, метей 
stands for other carbon groups. For example, the for- 
mula for acetaldehyde is CH,CHO. Aldehydes are char- 
acterized by the carbonyl group (7 C = 0). An aldehyde 
can be made by gently oxidizing an alcohol. Further oi. 
dation produces an acid. See also Formaldehyde; Furt- 
ral. 

Alden is the family name of two colonial figures, John 
Alden and Priscilla Mullens Alden, who left England fo 
America on the Mayflower. The American poet Henry 
Wadsworth Longfellow wrote about the couples mar 
riage in his fictional poem The Courtship of Miles Star 
dish. 

John Alden (1599-1687) was a cooper (barrelmaket 
from Harwich, in Essex, England. He survived the first 
winter at Plymouth, which killed about half the Pilgrims 
He married Priscilla Mullens, probably in 1622. 

Alden joined the Pilgrim church and became one of 
the colony's leaders. He served as an assistant govern 
most of the time from about 1631 until he died. He 
served as treasurer from 1656 to 1658. In 1634, authori: 
ties held him ona technical charge of murder becaust 
he had favoured defending a Plymouth outpost agains 
attack, and in the resulting fight two men were killed. № 
was acquitted. A stern, unyielding man, he was e 
nent in the persecution of Quakers and Baptists. Abo 
1632, he moved to Duxbury, Massachusetts. 

Priscilla Mullens Alden (16022-1685?) was the Pe 
daughter of William Mullens, a shopkeeper wie di 
king, in Surrey, England. John and Priscilla had 1 ' 
dren. Their descendants include Henry hec 
Longfellow, William Cullen Bryant, and President 
Quincy Adams. J 

See also Longfellow, Henry W. (Narrative p 
Alder is the name given to about 30 types of s| he 
and small trees found in northern temperate re 
the world. Alders are related to birches, and мие 
lar oval leaves with toothed edges. The female i: ie 
called catkins, develop into hard cones зоте ie 
small pine cones (see Catkin). These cones con, pe 
seeds. The cones turn black after they shed рет | 
and persist throughout the winter. These hang! fo 
clusters make alders easy to recognize. Alders 


dense thickets in swampy places and on mount 

slopes. They are commonly found at the sides 

and streams. + white wie! 
Alder wood is soft and easily worked. 1:157 

first cut, but turns red when expost 


ad to air. Charco? 


Summer ond 


Nut 
winter oppeoronce is 


Cathins 
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The alder has stalkless flowers called catkin® 


made from alders is used in gunpowder. The bark is 
used to tan leather, and contains a dye used in paints. 

Scientific classification. Alders belong to the birch family, 
Betulaceae. They make up the genus A/nus. 

See also Birch. 

Alderney. See Channel Islands. 

Aldershot. See Hampshire; Rushmoor. 

Aldington, Richard (1892-1962), a British novelist 
and poet, was a prominent member of the imagist 
movement, which flourished between 1910 and 1918. 
The aim of this movement was to break away from the 
vagueness of current romantic poetry and use everyday 
language and new rhythms to create clear and vivid im- 
ages of emotions or experience. Other imagists in- 
cluded Ezra Pound, D. H. Lawrence, and Hilda Doolittle, 
whom Aldington married in 1913. 

Aldington's Complete Poems was published in 1949. 
After serving in France in World War 1 (1914-1918), he 
wrote the bitter novel Death of a Hero (1929). He wrote 
two other novels, several volumes of stories, and biog- 
raphies of Voltaire, Wellington, D. H. Lawrence, and T. E. 
Lawrence, 

Edward Godfree Aldington was born near Ports- 
ial in Hampshire. He was educated at Dover Col- 
dime London University, and became literary editor 
hon ut As a writer, he adopted the pen name of 
у, Brian W.(1925-  )isa British science fic- 
nee nén critic. He writes short stories, novels, and 
du гв of science fiction literature. His many books in- 
The Ee Time and Nathaniel (1957), Non-Stop (1958), 
pct Time (1959), Hothouse (1962), The Hand- 
Pari ке oe the Helliconia novels of the 1980s, 
i v Glare of the Comet (1986), Hothouse won 
The Sees Award, and his anthology of short stories 

тоте Nebula Award for 1965. 
rae ride son Aldiss was born in Norfolk, England. 
Aldiss lie i the Army in World War 11 (1939-1945), 
ilterin D in bookselling until he became a full-time 
aa He was literary editor of the Oxford Mail 
Which pre 0 1969. In 1973, he wrote Billion Year Space, 

rid sents a history of science fiction. 
кы зш Ira (18077-1867), was the first black Ameri- 
diidge was m prominence in the Western world. Al- 
illiam um known for his roles in the tragedies of 
fragic actors ida especially Othello. Unlike other 
Comic acto; is day, Aldridge was also a skilled 

Ir i : 

G Piet Aldridge was born either in New York 
in New Y, gal and raised 
e lett o СУ. In 1825, 
Bede the United States 

limited oral prejudice 
black aat POrtunities for 
England ilie went to 

is deb 26 and made 
ndon 45 Othello in 
Other Ei He also toured 
Ora nur Pon countries 
е achi mber of years, and 
Succere d considerable 
ussi, in Germany and 
ritish, Aldridge became a 

Citizen in 1863. 
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Aldrin, Edwin Eugene, Jr.(1930- ), a United 
States astronaut, was the second person to set foot on 
the moon. He and Neil A. Armstrong landed on the 
moon in the Apollo 11 lunar module on July 20, 1969. Al- 
drin stepped onto the moon 19 minutes after Arm- 
strong. See Space travel (Exploring the moon). 

Aldrin was born in Glen Ridge, New Jersey, on Jan. 20, 
1930. He graduated from the United States Military 
Academy in 1951 and became an Air Force officer. After 
completing pilot training in 1952, he flew 66 combat 
missions in Korea. In 1963, he received a doctor of sci- 
ence degree in astronautics from Massachusetts Insti- 
tute of Technology. He became an astronaut later that 
year. In 1971, he resigned from the astronaut pro- 
gramme and returned to active duty with the Air Force. 
He retired from the Air Force in 1972. 

Aldrin was the pilot of the Gemini 12 space flight in 
1966. During this flight, he "walked" in space. He was 
partially or completely outside the spacecraft for a total 
of 54 hours. This experience proved that people can 
work outside an orbiting vehicle. 

Aleatory music is a type of music in which the com- 
poser provides only a general outline of the composi- 
tion. The performers are largely free to play the work as 
they wish. The element of chance thus plays an impor- 
tant part in the music, which is also called chance music. 

In most traditional music, the performers are ex- 
pected to follow the written composition as closely as 
possible. But in aleatory music, the composer might 
specify eight measures to be played with high notes or 
other high sounds, followed by six measures of low 
sounds. The performers create whatever harmonies, 
melodies, and rhythms they wish. The performance of 
aleatory music involves little planning, and: no two per- 
formances of a composition need be similar. 

Aleatory music has been compared to throwing dice 
—that is, no one knows what the result will be. The word 
aleatory comes from alea, the Latin word for dice. Lead- 
ing composers of aleatory music include Pierre Boulez 
of France, John Cage of the United States, and Karlheinz 
Stockhausen of Germany. 

See also Boulez, Pierre; Cage, John; Stockhausen, 
Karlheinz; Electronic music. 

Alecto. See Furies. 

Aleichem, Sholom. See Sholom Aleichem. 
Aleixandre, Vicente (1898-1984), a Spanish poet, 
won the 1977 Nobel Prize for literature. His work has in- 
fluenced other Spanish poets for more than 50 years. 

Aleixandre's early poetry, which he wrote chiefly in 
free verse, is highly surrealistic. It also praises the 
beauty of nature by using symbols that represent the 
earth and the sea. Many of Aleixandre's early poems are 
filled with sadness. They reflect his feeling that people 
have lost the passion and free spirit that he saw in na- 
ture. His early collections of poetry include Passion of 
the Earth (1935) and Destruction or Love (1933). 

In Shadow of Paradise (1944), Aleixandre began to 
concentrate on such themes as fellowship, friendliness, 
and spiritual unity. His later books of poetry include His- 
tory of the Heart (1954) and /n a Vast Dominion (1962). 

Aleixandre was born in Seville, Spain, and studied 
law at the University of Madrid. Selections of his work 
were translated into English in Twenty Poems of Vicente 


Aleixandre (1977). 
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Aleppo (pop. 961,000) is the second largest city in Syria. 
Only Damascus, the capital, is larger. Aleppo lies nes- 
tled among the hills in northwestern Syria. For location, 
see Syria (map). 

Aleppo is one of the oldest continuously inhabited 
cities in the world, dating to about 2000 B.C. The city's 
bazaar, narrow streets, and limestone buildings reflect 
its ancient past. A medieval citadel (fort) surrounds the 
city. Aleppo is one of Syria's most important agricultural 
and industrial centres. Its chief products include cotton, 
wool, and textiles. The city is the home of the University 
of Aleppo. 

In ancient times, Aleppo served as a gateway be- 
tween Europe and the eastern Mediterranean to Asia. In 
the 1500s, the city flourished as a major trading centre 
of the Ottoman Empire. 

Aleutian Islands are a chain of volcanic islands that 
extend over 1,400 kilometres westward from the tip of 
the Alaska Peninsula. The mountains on the islands are 
part of the Alaska Range. The Aleutians, part of Alaska, 
separate the Bering Sea from the Pacific Ocean. They in- 
clude 14 large islands, about 55 smaller islands, and 
many islets. 

The islands cover an area of 17,552 square kilometres. 
The Aleutians lie 1,300 to 1,600 kilometres south of the 
Arctic Circle between the 51st and 55th parallels. This 
places the islands in the same latitude as England. 

The Aleutians have many hot springs, as well as many 
cool springs and swift streams on some of the islands. 
No trees grow there, but the islands have many varieties 
of small shrubs, flowers, grasses, and mosses. The cli- 
mate is cold and foggy. The principal industry is fishing. 
A few sheep ranches are operated there. The population 
of the islands is about 7,800. 

The Aleutian Islands are divided into five main groups 
from east to west. These include the Fox Islands, Islands 
of Four Mountains, Andreanof Islands, the Rat Islands, 
and the Near Islands. Unimak, largest of the Aleutian Is- 
lands, has the highest mountain in the chain, Shishaldin 
Volcano (2,857 metres). The village of Unalaska, on the 
island of the same name, is the trading centre of the 
Aleutians, 

Unalaska is the second largest island in the chain. It is 
the site of Dutch Harbor, which served as a United 
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Location of the Aleutian Islands 


States naval air base during World War 11 (1939-1949 

See also Alaska; Aleuts. 

Aleuts are people who have traditionally lived onthe 
harsh, windswept Aleutian Islands, which lie off the 
mainland of Alaska. The Aleuts call themselves Unange 
meaning we the people. They descended from an Es 
kimo people who settled on the islands thousands of 
years ago. But the Aleut language differs from that oti 
kimos. 

The early Aleuts lived off the rich sea environment 
Aleut hunters harpooned whales, seals, and other sti 
mammals from seagoing kayaks. They caught fish wit 
spears and on fishhooks and also hunted birds. The 
Aleuts wore parkas (warm knee-length weatherproof 
coats with a hood). They were made of furs, bird skins 
or other parts of animals. Several Aleut families lived 
gether in large homes sunk 90 to 120 centimetres into 
the ground. The frames consisted of drift logs or what 
bones. The homes were covered with a layer of dry 
grass or skins and a layer of sod. 

Russian explorers discovered the Aleutian Islandsis 
1741. Russian traders and fur hunters later practicallyee 
slaved ће Aleuts and killed many of them. Many oth 
Aleuts died from diseases brought by the Russians Tl 
Aleut population once numbered between 12,000 
15,000 people. But by the тіа-18005 less than 2,00 
mained. In 1867, the United States bought the islands. 
along with the rest of Alaska. 

Japanese forces attacked the islands during he 
War II (1939-1945). They captured the Aleut villagers 
Attu and later sent them to a prison camp in Japan: 
There, about half the Aleuts died of tuberculosis 
malnutrition. The U.S. government evacuated other 
Aleuts to southeastern Alaska for safety. The Aleuts rt 
turned to the islands in 1945. : 

In 1971, the U.S. Congress passed the Alaska Native 
Claims Settlement Act, and the Aleuts regained CO 
of much of their homeland. There are about 8/ "nt 
in Alaska. They follow a modern way of life, but 
still hunt and fish for food. | 

See also Aleutian Islands; Eskimo; Mask (Burial 
masks and death masks). . ives 
Alewife is a member of the herring family. Ale in 
live in both fresh water and salt water. They swim 


large schools along the Atlantic Coast of North 
from Nova Scotia to Florida. They also live in t р 
Lakes. Alewives have silvery sides and а gre dh 
back They eat small plant and animal life calle! pr 
ton. Freshwater alewives are 8 to 15 centimetres 
Saltwater alewives grow as long as 38 centime 5 
ing springtime, saltwater alewives swim UP rive 


йал 
The alewife lives in the Great Lakes and along the D oa 


Coast of North America. Large numbers of alewives 
for use in animal foods and fertilizers. 


their eggs. Then the alewives return to the ocean. See 
also Herring. 
Sclentific classification. Alewives are in the herring family, 
Cupeidae. They are A/osa pseudoharengus. 
Alexander 1 (1777-1825) was czar of Russia from 1801 
to 1825. He became famous for his struggle with the 
French emperor Napoleon 1. First defeated by Napo- 
leon, then allied to him, Alexander fought him again 
when Napoleon invaded Russia in 1812 (see Napoleon 1). 
After a victorious campaign across Europe, Russian 
troops and their allies captured Paris in 1814. In 1815, at 
the Congress of Vienna, Russia gained control of Bessa- 
rabia as well as Finland and most of Poland. In the same 
year, Alexander proposed a Holy Alliance to maintain 
peace and advance Christian principles (see Holy Alli- 
ancel. In Russia, Alexander started liberal reforms, 
founded universities, and promoted trade. But he main- 
tained autocratic (absolute) rule and failed to free the 
serís (see Serf). His death was followed by rebellious 
demonstrations. See also Union of Soviet Socialist Re- 
publics (Alexander |). 
Alexander 1 (1888-1934) became king of Yugoslavia in 
1321. This entirely new country, organized in 1918, was 
the homeland of several closely related peoples. Alexan- 
der, a Serb, believed that the Serbs should rule the new 
Country. When the other peoples opposed Serb domi- 
nation, Alexander made himself dictator in 1929, and 
fuled through the police. He was assassinated by Cro- 
a Slavo-Macedonian conspirators during a visit 
France in 1934. Alexander was born in Cetinje, Mon- 
lenegro. See also Peter Il. 
wien 11 (1818-1881) was czar of Russia from 1855 
‚Не is known as czar liberator because he freed 
serfs c imm in 1861. He also carried out judicial 
‚ eased censorship, permitted provincial repre- 
Sentative assemblies, and promoted industrialization. Al- 
row] E AM — the Turks (see Russo- 
‚ But radical revolutionary leaders were 
Rot satisfied with his reforms, and in 1881 he was assas- 
Union of Soviet Socialist Republics 
Meander Ш (1105-1181) was elected pope in 1159. 
pu, Boon Emperor Frederick | supported an anti- 
cardinals Ыш had been elected by a minority of 
бей, le split between the emperor and pa- 
à division within the papacy that resulted in 
Du оп of four antipopes during Alexander's reign. 
ring the split, Alexand А 
еы lexander spent long periods away 
ен cause ће emperor made it impossible for 
Б sd there. Alexander allied himself with the 
XM northern Italy, which formed the Lombard 
league Beo pora authority. After a long war, the 
176. Frede Ы et Frederick at the Battle of Legnano in 
Pacy and чт was forced to make peace with the pa- 
1n 1179, Xie. recognized Alexander as pope in 1177. 
ы лег held a church council called the 
a Sede, He issued a number of important 
elected e ing a requirement that future popes be 
noted fopa ызгы of the cardinals. His reign is also 
Alexander ajor increase in papal legislative activity. 
ily name wa ns born in Siena, Italy. His given and fam- 
as Rolando Bandinelli, 
to 1894, "a IH (1845-1894) was czar of Russia from 1881 
arsh ruler, he strengthened Russia's police 
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system and persecuted revolutionaries and Jews. But he 
also introduced social legislation and eased the burdens 
of farmers. During his reign, Russian industry made 
great strides, and music, literature, and the sciences 
flourished. See also Union of Soviet Socialist Republics 
(Alexander 111). 

Alexander VI (1431-1503) was the most worldly of the 
Renaissance popes. He was elected pope in 1492 and 
displayed the character and ambition more typical of a 
secular (nonreligious! ruler. 

Alexander was born in Játiva, Spain. His given and 
family name was Rodrigo Borja (Borgia in Italian). For 36 
years, he held the profitable position of vice chancellor 
of the Roman Curia, accumulating vast wealth and influ- 
ence. He fathered many children, whose fortunes he 
worked to advance even before becoming pope. 

The first years of Alexander's reign were dominated 
by Italian wars, which broke out when King Charles VIII 
of France invaded Italy in 1494. The pope managed to 
survive the dangers of the conflict, largely through skil- 
ful diplomatic manoeuvres. After Alexander's son Juan 
was murdered in Rome in 1497, the grief-stricken pope 
decided to launch a programme of church reform. But 
he never carried it out. For the rest of his reign, Alexan- 
der devoted much of the papacy's resources to further- 
ing the ruthless ambitions of his son Cesare to control 
central Italy for the Borgias. 

See also Borgia; Savonarola, Girolamo. 

Alexander Archipelago. See Coast Ranges. 
Alexander of Battenberg. See Battenberg. 
Alexander of Tunis, Earl (1891-1969), was a British 
military leader and statesman and the last British-born 
governor general of Canada. He was one of the main Al- 
lied battle commanders during World War II (1939- 
1945). Alexander served as governor general of Canada 
from 1946 to 1952. He travelled extensively in the coun- 
try and was highly popular. During his term, in 1949, 
Newfoundland became Canada's 10th province. 

Harold Rupert Leofric George Alexander was born in 
London. In 1911, he became an officer in the Irish 
Guards of the British Army and later commanded a bat- 
talion in France during World War 1 (1914-191 8). 

During World War 11, Alexander organized the evacu- 
ation of Allied troops at Dunkerque, France, in 1940. 
Later, he served as British commander in Burma, the 
Middle East, and North Africa. Alexander directed the 
Allied campaigns in Sicily and Italy in 1943 and 1944. In 
1944, he was named supreme commander of the Allied 
forces in the Mediterranean area. The same year, Alex- 
ander became the youngest field marshal in the British 
Commonwealth. He was made a viscount in 1946 and an 
earl in 1952. Alexander was Britain's minister of defence 
from 1952 to 1954. 

Alexander the Great (356-323 B.C) was king of Mac- 
edonia and one of the greatest generals in history. He 
conquered much of what was then the civilized world. 
Alexander brought Greek ideas and the Greek way of 
doing things to all the countries he conquered. This 
great general and king made possible the broadly devel- 
oped culture of the Hellenistic age. 

His boyhood. Alexander was born in Pella, Macedo- 
nia, the son of Philip of Macedon, who was an excellent 
general and organizer (see Macedonia; Philip II). His 
mother was Olympias, princess of Epirus (see Olym- 
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pias). She was brilliant and 
hot-tempered. Alexander 
inherited the best qualities 
of both his parents. But he 
was even more ambitious 
than his father. He wept 
bitterly when he heard of 
Philip's conquests and said, 
"My father will get ahead 
of me in everything, and 
will leave nothing great for 
me to do.” Alexander's 
mother taught him that 
Achilles was his ancestor, 
and that his father was de- 
scended from Hercules. Alexander learned by heart the 
Iliad, a story about the deeds of Achilles (see Iliad). He 
carried a copy of it with him, and Achilles became Alex- 
ander's model. 

Even as a boy Alexander was fearless and strong. Не . 
tamed the beautiful and spirited Bucephalus, a horse 
that no one else dared to touch or ride. Later, this fa- 
mous steed carried him as far as India, where it died. Al- 
exander then built the city of Bucephala on the Hydas- 
pes River in memory of his beloved horse. Philip was so 
proud of Alexander's power over the horse that he said, 
"О my son, seek out a kingdom worthy of thyself, for 
Macedonia is too little for thee." 

His youth. When Alexander was 13 years old, he be- 
came the pupil of Aristotle. He was always eager to 
learn. Aristotle inspired the talented youth with a great 
love for literature. The boy came to know and like Greek 
ways of living, and was impressed by the ideals of Greek 
civilization. He took part in sports and daily exercise. Ar- 
istotle also inspired in Alexander a keen interest in other 
countries and races of people, and in animals and plants 
(see Aristotle). His education was not all from books. He 
talked with ambassadors from many foreign countries, 
and with other noted people at his father's court. When 
he was only 18, he commanded part of Philip's cavalry at 
the battle of Chaeronea. Alexander also acted as his fa- 
thers ambassador to Athens. 

Alexander was 20 when he became king of Macedo- 
nia. The Greek states had grown restless under Macedo- 
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Alexander's empire ex- 


nian rule. While Alexander was away making war on 
some barbarian tribes in the north, someone spreads 
story that he was dead. The people in the city of Thebes 
revolted and called upon the people of Athens to join 
them. Alexander soon appeared before Thebes with his 
army. His soldiers stormed the city. Every buildingin 
Thebes was destroyed, except the temples and the 
house of the poet Pindar. About 30,000 inhabitants wer 
sold into slavery (see Thebes). Alexander's action broke 
the spirit of rebellion in the Greek states. 

Conquest of Persia. The ambitious young king thes 
turned his thoughts to conquering Persia. This had bee 
part of his father's plan before him. He crossed the He 
lespont with an army of 35,000 soldiers in the spring d 
334 B.C. He had very little money, and gambled ona 
quick victory. The Persians met him on the banks of the 
Granicus River. Alexander stormed across the river wit 
his cavalry. This victory opened all Asia Minor to him. 
Only Halicarnassus withstood a long siege. 

In 333 B.C, Alexander became seriously ill. But here 
covered and marched along the coast into Syria. The 
king of Persia, Darius III, raised a large army. He forties 
a riverbank near Issus behind Alexander. Alexander 
turned north and routed the Greek and Persian heavy 
fantry with his phalanx (see Army [Ancient ani 
captured the king's camp, including Darius wife an ^ 
mother. His gallantry toward them was his finest ad 
exander then marched south into Phoenicia and cap : 
tured Tyre after a seven-month siege. The city was 
island, but Alexander built a causeway out to it, 50 
is now a peninsula. About 8,000 Tyrians were - A 
30,000 sold into slavery. Alexander's victory over Ж 
sometimes considered his greatest military ad 
ment. The whole region then submitted to hin a 
Gaza, where a brave Persian governor resisted fo зд 
months. Gaza eventually suffered the same fate т. 

Alexander next went to Egypt. The Egyptians hel 
comed him as a deliverer, because they hated t е 
harsh Persian rulers. Alexander founded a city e 
of land between Lake Mareotis and the Modi 
Sea. This city, Alexandria, became a world Me b 
commerce and learning (see Alexandria). whi vend 
being built, Alexander made the long, dangero 


е Libya! 
to the temple and oracle of Zeus-Ammon, In the 


tended from Greece to India, 
with Babylon as its capital. In 
323 B.C, when Alexander 
died, his empire covered 
much of what was then the 
civilized world. Alexander 
spread Greek ideas and the 
Greek way of life throughout 
the areas that he conquered. 
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desert. Alexander was told that he was the son of the 
god and would conquer the world. 

The Battle of Arbela. Alexander turned again to the 
Persian front in 331 B.C. Darius had collected an enor- 
mous army, including the famous heavy cavalry of the 
Iranian steppe, and many chariots with scythelike knives 
protruding from the wheels. The Persians smoothed and 
cleared a vast level plain near Arbela, east of the Tigris 
River. The Persian cavalry captured Alexander's camp. 
But, with a charge which he led himself, Alexander 
routed Darius, and the Persian army retreated. The Bat- 
tle of Arbela is also known as the Battle of Gaugamela 
because it was fought near the village of Gaugamela. It 
is considered one of the most decisive battles of history. 

The city of Babylon surrendered, and Alexander easily 
captured the Persian cities of Susa and Persepolis. These 
cities yielded him vast treasures of gold and silver. All 
the inhabitants of Persepolis were either killed or sold 
into slavery. Alexander burned Persepolis in revenge for 
the Persian burning of Athens in 480 B.C. The Greek in- 
terest in the war ended with this decisive victory over 
the Persians, and Alexander sent their troops home. 

. Alexander crossed the Zagros Mountains into Media 
in 330 B.C. Darius had fled there, and was soon after- 
wards killed by his own nobles. His death left Alexander 
king of Asia. He marched on, against only local opposi- 
tion from tribespeople, and occupied the southern 
shore of the Caspian Sea. Continuing to the east, he set 
up Iranian nobles as new local governors, but they re- 
volted after he left. 
sepa swung south into Arachosia (southeast Per- 
cole then north into Afghanistan, founding cities to 
а E garrisons and centres of administration. He en- 
к асігіа and Sogdiana, behind the Hindu Kush 
River чаз range, and marched as far as the Jaxartes 
зр к two years to pacify the region. Alexander 
den mi the daughter of a Sogdian baron. 

Eso ^s баа lost his temper and killed a 
the "deii E Clitus, in a drunken quarrel. This cost him 
piotsa pathy of his Macedonian troops. There were 

E ч his life, and he executed several prominent 

^ 5 and Macedonians. 
with Сен in India. Alexander reinforced his troops 

iC He cri and reached the rich plains of India in 326 
low part ves an Indian prince, Porus, in this region 
дез River А ыш апа planned to march to the Gan- 

bwn tis чын is army mutinied. Alexander then sailed 
West across us River to its mouth, and led his army 

by Pakista e terrible desert of Gedrosia, in present- 
along the us and Iran. His fleet under Nearchus sailed 

oF dai "wen to the Persian Gulf. Both the army and 

anii together to Susa. i 
nda ner en became busy with the organization 
Power, his irae of his empire. At the height of his 
em India He А % stretched from the lonian Sea to north- 
Country and i£ anned to make Asia and Europe one 
o achieve ds Babylon as his capital city. 
Tages, settin is goal, Alexander encouraged intermar- 
cess К-ы, example by marrying a Persian prin- 
in his army H е placed soldiers from all the provinces 
throughout Ns introduced a uniform currency system 
He Hen empire and promoted trade and com- 
and а чр the spread of Greek ideas, cus- 
into Asia. When he heard that some of 
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toms, 


Alexandria 245 


his provincial officials ruled unjustly, he replaced them. 
To receive recognition as the supreme ruler, he re- 
quired the provinces to worship him as a god 

His death. Alexander had vast plans, including his 
governmental reorganization and an expedition to Ara- 
bia. But he was taken seriously ill with malaria at Baby- 
lon. He died on June 13, 323 B.C. His body was placed in 
a gold coffin and taken to Memphis, in Egypt. Later it 
was carried to Alexandria, and placed in a tomb. 

Alexander left no choice for a successor. His only son, 
Alexander IV, was born after Alexander's death. As a re- 
sult, Alexander's leading generals became governors of 
various areas and fought among themselves for control 
of the empire. But no single leader emerged, and by 
311 B.C. the empire split into independent countries. 

See also Olympias; Antigonid dynasty; Battering 
ram; Gordian knot; Sculpture (picture: The Alexander 
Sarcophagus). 

Alexandra, Princess. See Royal Family of the 
United Kingdom. 

Alexandria (pop. 2,917,327) is the chief port and sec- 
ond largest city of Egypt. Only Cairo, Egypt's capital, is 
larger. Alexandria lies on the Mediterranean Sea at the 
western edge of the Nile Delta. For location, see Egypt 
(political map). Alexandria has been a major port and 
cultural centre since ancient times. 

The city lies on a narrow strip of land along the Med- 
iterranean coast. Alexandria has a double harbour 
formed by a T-shaped peninsula. The Western Desert 
begins just west of Alexandria, and Lake Mareotis is 
south of the city. 

Liberation Square, in the centre of Alexandria, is the 
hub of the city. A statue of Muhammad Ali, who 
founded the modern Egyptian kingdom in the 1800s, 
stands in the square. The citys business section is south 
and east of the square. Residential sections are in the 
northwestern and eastern parts of the city. Beaches and 
hotels line a wide street along the waterfront. Alexandria 
is the home of the University of Alexandria. 

People. Almost all of Alexandria's people are Egyp- 


Alexandria lies along the Mediterranean coast. City streets and 


squares, such as Ramleh Square, above, line the waterfront. 
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tians. Foreigners make up only about 2 per cent of the 
population. About 95 per cent of the Egyptians are Mus- 
lims who speak Arabic. 

Alexandrians live in a variety of houses that range 
from elegant homes to tar paper shacks. Overcrowding 
is a problem because many people from the country- 
side move into the city each year to look for jobs. 

Economy. The Alexandria metropolitan area ranks 
second to that of Cairo as an Egyptian industrial centre. 
It has two oil refineries and a variety of factories. The 
factories include a car assembly plant, a cottonseed oil 

processing factory, dyeing plants, and textile plants. Raw 
cotton exported from the city accounts for much of 
Egypt's foreign trade. Alexandria attracts many tourists 
because of its beauty and its location along the sea. 

History. Alexander the Great, the king of Macedonia, 
founded Alexandria in 332 B.C. After he died in 323 B.C, 
Ptolemy, one of his generals, made Alexandria the capi- 
tal of Egypt. The city flourished as a centre of trade and 
culture. It became famous for its great library and for 
the Lighthouse of Alexandria, which was one of the 
Seven Wonders of the Ancient World (see Alexandrian 
Library; Seven Wonders of the Ancient World [with 
picture). 

Cleopatra, the queen of Egypt, ruled from Alexandria 
during the first century before the birth of Christ. Her 
love affair with Mark Antony, a Roman leader, led to 
civil war in Rome. In 31 B.C., the Romans defeated the 
fleet of Antony and Cleopatra in the Battle of Actium, 
near Greece. Egypt became a Roman province in 30 B.C. 
Alexandria was a major port in the Roman Empire. 

In AD. 642, Muslim troops from Arabia captured the 
city. The Arabs moved the capital of Egypt from Alexan- 
dria to Cairo, and by the 17005, Alexandria had become 
a small fishing village. Egypt remained under Arab rule 
until 1517, when it became part of the Ottoman (Turkish) 
Empire. French troops led by Napoleon Bonaparte cap- 
tured Alexandria in 1798. The British and Turks drove 
the French from Egypt in 1801. 

After the French departed, Muhammad Ali, an officer 
in the Ottoman army, seized control of Egypt. Alexandria 
regained its importance as a port under the rule of Ali 
and his successors. In 1881, a revolt broke out in Alexan- 
dria to reassert Egyptian control of the government. The 
British stopped the rioting in 1882 and occupied Egypt. 
Alexandria served as the main British naval base in the 
Mediterranean during both World War | (1914-1918) and 
World War 11 (1939-1945). 

The British withdrew from Alexandria in 1947. By that 
time, the historic role of foreigners had given the city a 
strong international flavour. The foreign influence has 
since decreased. 

Alexandrian Library was the largest and most fa- 
mous of the ancient collections of scrolls. The Egyptian 
rulers Ptolemy | and Ptolemy II developed it in the 

2005 B.C. It contained more than 400,000 scrolls. Part of 
the library may have been destroyed during the siege of 
Julius Caesar in 47 B.C., and in later sieges. See also Li- 
brary (Libraries of papyrus; picture). 

Alexandrite is a rare gem that has a high lustre. It is a 
variety of a mineral called chrysoberyl. Alexandrites are 
dark green in natural light but appear red in most kinds 
of artificial light. Jewellers cut and polish alexandrites so 
that they have numerous, flat surfaces called facets. Fac- 


eted alexandrites are used to make earrings, necklace 
rings, and other forms of jewellery. Alexandrite is 
the birthstones for June. 

Alexandrites were first discovered in the Ural 
tains in Russia in 1833. The stone was named afterA 
ander II, who later became the czar of Russia. Today 
exandrites are still mined in Russia. Other countrie 
produce alexandrites include Brazil, Burma, Sri 
Zambia, and Zimbabwe. 

See also Gem (picture). 

Alexia. See Aphasia. 

Alfalfa is a valuable crop grown mainly for livesto 
feed. It promotes rapid growth and good health in 
animals, especially cattle. The alfalfa plant contains 
amounts of minerals, proteins, and vitamins, and f 
ers use it in making hay, meal, and silage. They also 
grow alfalfa for pasture, for its seeds, and to enrichi 
soil and protect it from erosion. Some people gro 
falfa indoors and eat the plant's sprouted seeds, б 
alfalfa sprouts, Alfalfa is also called /ucerne. 

Alfalfa is cultivated on about 32 million hectares 
land worldwide. Major alfalfa-growing regions of th 
world include North and South America, Australia 
parts of eastern and southern Europe. Major alfalf 
producing countries include Argentina, Russia, UKI 
and the United States. 


The alfalfa plant 


Alfalfa is a perennial—that is, it grows from year 
year without being replanted. In humid regions, a 
plants live from 5 to 7 years. In dry regions, they live! 
tween 8 and 12 years. | 

The alfalfa plant is a /едите, a member of the р 
family. It bears seed pods, in which four to eight 
develop. The plant has many slender stems. They 90 
about 1 metre high and bear compound leaves, e? 
consisting of three leaflets. New stems grow from bt 
on the plants woody crown (base). The stems mature 
about six weeks. They grow straight up in some 
alfalfa and almost parallel to the ground in others. | 
leaves and stems are the only parts of the plant use 
livestock feed. 

Flowers grow on the stems in clusters called E 
cemes. Each raceme consists of 5 to 50 flowers. NO" 
falfa flowers are purple, but some are green, 
low, or variegated (multicoloured). M 

Most of the roots of the alfalfa plant grow n 
upper layer of soil. But in fertile, well-drained 50 
some alfalfa roots extend as deep as 4.5 metres. 7 
deep roots can obtain water that lies far below 9 fe 
Because of their deep roots, alfalfa plants have a 
resistance to drought than do many other crops. 


Uses of alfalfa 


As livestock feed. Cattle graze on some айы г 
farmers process most of the crop into hay; silag 
meal. All these forms of the feed can be 510ге” isi 
often plant alfalfa with certain grasses if the c" 
for grazing. Much alfalfa is cut and dri 
To make hay, farmers cut the alfalfa and let jt con 
the plants in the field. At the time alfalfa is cut | 


tains 70 to 80 per cent moisture. Before being 


hay, the plants should contain 15 to 30 per cent 
ture. 


Fields oí 3 
i ceps harvested after the plants have begun to flower, left. The leaves and stems of 
plant, right, contain large amounts of minerals, proteins, and vitamins. Farmers grow al- 


falfa mainly for livestock feed 


ey aa used for dairy and beef cattle and 
mals or осек rhum. puis pie 
sock risers. See Hay. cash crop for sale to other live- 
ds hay is stored in the form of thickly 
make ce cubes. Large cubing machines 
ever, cubed h es, and the process is expensive. How- 
economi ay can be transported long distances more 
ore, than baled hay. 
age. eie plants are chopped and then stored as 
Works better or he quality feed than hay, and it 
ers, Hay must г aled or loose hay in automatic feed- 
age and so m emain in the field to dry longer than si- 
uring this ti ay be exposed to damp or wet weather 
to mould ai weather causes freshly cut alfalfa 
age retains m, much of its food value. As a result, si- 
Most alfalf any nutrients that hay may lose. See Silo. 
temperature а meal is made by drying alfalfa at a high 
Pressing it i in a dehydrator and then grinding it and 
| кунш pellets. The pellets may be stored or 
OF use it in Soie alfalfa meal directly to their livestock 
add alfalfa m paring mixed feeds. Poultry farmers often 
duce high. eal to poultry feed because it helps pro- 
a cepa €ggs and chickens. 
rop—that is Эр, Many farmers use alfalfa as a cover 
Sion. Alfalfa du enrich the soil and protect it from ero- 
gen to the Airis enrich the soil by adding more nitro- 
gen INitrogen а they use for their growth (see Nitro- 
(swellings om ang life). Bacteria that live in nodules 
plants boa roots take nitrogen from the air for 
nitrogen, and and health, Alfalfa uses only some of 
Plants die and nd the rest becomes part of the soil as the 
With smal за Farmers often rotate alfalfa crops 
Es by alfalfa. EOD that use the nitrogen left in the 
Plant are able to h deep, spreading roots of the alfalfa 
old the soil in place and thus help pre- 


sil 


vent it from erosion. 

As a seed crop. Some farmers grow alfalfa chiefly to 
obtain large quantities of the seeds. They then sell the 
seeds to other farmers who raise alfalfa for livestock 


feed. 


Flowers 


The alfalfa plant has many slender stems, which develop from 


buds on the crown (base). Swellings called nodules grow on the 
roots. Bacteria in the nodules take nitrogen from the air. Nitro- 
gen is essential to the plant's health and growth. 
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Alfvén developed MHD and applied it to the study of 
plasma, a gas composed chiefly of electrically charged 
particles. He showed that plasma passing through a 
magnetic field produces electromagnetic waves. These 
waves, called A/fven waves, help explain the behaviour 
of plasma, which makes up more than 99 per cent of all 
matter in the universe. The results of Alfvén's work have 
been used in astrophysics and space science and in de- 
signing fusion reactors (see Nuclear energy). 

Alfvén was born in Norrkóping, Sweden, and earned 
a Ph.D. degree in physics from the University of Uppsala. 
He joined the faculty of the Royal Institute of Technol- 
ogy in Stockholm in 1940. In 1967, Alfvén became a pro- 
fessor of applied physics at the University of California 
at San Diego, U.S.A. 

Algae are simple organisms that live in oceans, lakes, 
rivers, ponds, and moist soil. A single organism of this 
type is called an alga. Some algae are microscopic and 
consist of just one cell, and others are large and contain 
many cells. Some species drift or swim, and others are 
attached to stones or weeds in the water. Large marine 
algae are called seaweeds. A few algae live on land, 
growing on trees or other land plants, soil, and rocks. 
Others live on sloths or turtles. Still others grow within 
plants or animals. 

All algae contain chlorophyll. They help purify the air 
and water by the process of photosynthesis. Algae also 
serve as food for fish and other animals that live in the 
water, 

Some algae multiply rapidly in polluted lakes and riv- 
ers. Thick layers of algae, called algal blooms, may form 
when waste materials, such as sewage and fertilizers, 
are dumped in the water. The increased algal popula- 
tion sometimes upsets the natural balance of life in 
water. The water eventually may become extremely low 
in oxygen and unfit for use by people. 

Most botanists classify the blue-green algae, also 
called cyanobacteria, with bacteria as members of the 
kingdom Monera, or Prokaryotae. They classify all other 
algae in the kingdom Protista. 


Blue-green algae 

Some kinds of blue-green algae are able to form slip- 
pery, dark coatings on rocks along the shores of rivers, 
lakes, and oceans. Others occur in soil, forming a slimy 
layer on wet ground. Lakes with large numbers of blue- 
green algae look greenish or bluish-green in colour, A 
few species of blue-green algae may poison fish or cat- 
tle and other animals that drink water containing these 
organisms. 

Most blue-green algae can be seen only with a micro- 
scope. Some species have only one cell. In others, the 
cells form strands, The cells of blue-green algae lack a 
distinct nucleus. Besides chlorophyll, they contain blue 
or red pigments (colouring matter). The combination of 
pigments causes some to appear pinkish, brownish, or 
black. Many species can take nitrogen from the air, con- 
vert it to compounds called nitrates, and so help to ferti- 


lize soil or water. Most blue-green algae re; roduce oi 
by cell division. wee nly 


Other kinds of algae 


All other algae have cells with at least one nucleus. 
The cells contain chlorophyll and other pigments in spe- 


in oceans lakes 
Many microscopic varieties of algae grow in oceans, 
ponds, and streams. The blue-green alga Anabaena, jM 
sists of long strands of single cells. The round colonies of 
green alga Volvox, right, are formed from many cells. 


cialized cell parts called ch/oroplasts. These algae are 
generally grouped according to colour—brown, greeni 
or red, The algae are able to grow and reproduce 
ally, by a process known as cell division. Most " s 
algae can also reproduce sexually, by the union 
and female sex cells. ] d die 
This broad group of algae includes diatoms an n 
flagellates, most of which have only one cell. Many 
these algae occur with marine animals in drifting by 
masses called p/ankton. Dinoflagellate cells swin b 
means of two hairlike structures called flagella. Dial 
have cell walls made up of silica. These поно 
decay and may accumulate оп the ocean floor. e 
places, they form a whitish material called д pm 
which has many industrial uses. See Diatom; 
late; Plankton. hores d 
Brown algae are plentiful along many seas а 
temperate zones, Some kinds of brown algse | Aj 
kelps, grow as much as 60 metres long (see pent 
à gummy substance obtained from kelp, is - pu 
thicken cosmetics, ice cream, mayonnaise, an e used 
manufactured products. Some brown algae ar 
fertilizer. „Most 
Green algae occur in both fresh and salt — 
species are microscopic and live in lakes, pon ES Я 
streams. Large quantities of such algae may he along 
entire lake. Other species are larger and gro coni [| 
seashores. Many coral beaches of the tropic ee s 
pieces of green seaweeds filled with lime. 50 А 
tists are experimenting with growing green alg 
are ical seas 
Red algae are found mostly in subtropica pe 
where they sometimes grow with corals. A bil 
of red algae live in fresh water. Some red à Lad 
blue as well as green and red pigments. o stance 
algae аге the source of agar, a gelatinlike su! Sie 
used in laboratories to grow bacteria. In Japa" ей 
eat a red alga that is called nori. It is usually $ 


às papery sheets, Jong tothe 

Sclentific classification. Blue-green algae POP dg 
kingdom Monera. All other algae belong to the 
tista. 


See also Eutrophication; Lichen; Seaweed: 
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Anal 
gebra problem involves letters that stand for unknown numbers. 


Al | 
cerchi of the chief branches of mathematics. 
Standing of al Е“ depends оп a sound under- 
ra every Don. Engineers and scientists use alge- 
elp solve n siness and industry rely on algebra to 
modern living зь Because of its importance in 
ges in all parts з bra is studied in schools and col- 
known ni : the world 
шн I e in algebra are represented by let- 
replaced Bron У. In some problems, the letter can be 
ertag. A number. A simple example would 
because "riw is statement to be true, x must be 5, 
п othe : 
ol many RM the letter may be replaced by one 
Ment x+y==12 е example, for the algebraic state- 
Would be 4 if to be true, x would be 6 if y is 6, or x 
can find man y ap In such an algebraic statement, you 
YOU give hide ues for x that make true statements if 
"rent values to y. 


Man 
great power t learning algebra are impressed by its 
be able to sols usefulness. By using algebra, you will 
Solve, y nus many problems that could not be 
travels 1710 ems alone. For example, say a plane 

U it travels 3 гарра іп 4 hours flying with the wind, 
against the wi a 1,370 kilometres in 5 hours flying 
Speed of the nd. With algebra you could work out the 

aeroplane and the speed of the wind. 


ters 


Learning algebra 


| In arithmeti 
t metic, 
hings, F a number stands for the size of a set of 


or example 
Size of a set of ae the number 5 always stands for the 
ve things. In algebra, letters can be re- 


placed by numbers. But a letter in algebra may often be 
replaced by more than one number. To learn algebra, 
you must first learn how algebra uses letters for num- 
bers. Then you must learn how algebra makes state- 
ments about numbers. 

Sets and variables. Letters in algebra are related to 
sets of numbers. Everyone is familiar with sets of ob- 
jects. There are sets of books, sets of stamps, and sets of 
dishes. Sets of numbers are much the same. In algebra, 
one way to describe a set of numbers is to use a capital 
letter, such as N, as a name for the set. Then you list the 
numbers of the set within braces { }. For example, here 
is the set of single-digit whole numbers: 


W=(1,2,3,4,5,6,7,8,9} 
Here is the set of odd numbers smaller than 20: 
ү= {1,3,5,7,9,1 1,13,15,17,19| 


These are the kinds of sets. used in algebra. 

Imagine a group of people of different ages, such as 
12 years, 15 years, 20 years, and 24 years. You can write 
these ages as a set of numbers: 


A={12,15,20,24} 


How old will these people be three years from now? 
One way of answering this question is to write out 
12--3, 154-3, 2043, and 24+3. But the number 3 is the 
same in all four of these expressions. In algebra, you can 
write all four expressions as one general expression, 

m 4-3, in which m can be replaced with any number of 
the set A. You can replace m with 12, 15, 20, or 24. The 
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letter т is called a variable, and the set A is the domain 
of the variable. The number 3 in the expression m+3 is 
called a constant, because 3 always has the same value. 
A variable in algebra is a letter that can be replaced by 
one or more numbers belonging to a set. 

Statements and equations. In mathematics, a state- 
ment is a sentence that is either true or false. Mathemat- 
ical statements can be illustrated in everyday language. 
Here is an incomplete statement: 


was the inventor of the telephone." 


As it stands, this statement is neither true nor false. Sup- 
pose you write a name in the blank: 


“Bell was the inventor of the telephone.” 


Now the statement is true. 
You can write a statement with a variable: 


"yis a country bordered by the Black Sea." 


You can replace a variable with the members of its 
domain. That is, you can replace the variable with names 
that will produce a true or false statement. 


“Hungary is a country bordered by the Black Sea” 


This statement is false. It is only true when you use Bul- 
garia, Romania, the Soviet Union, or Turkey. 


“Turkey is a country bordered by the Black Sea.” 


The replacements that make true statements are called 
roots. The set that includes all the roots is called the so- 
lution set. The solution set of this example is { Bulgaria, 
Romania, the Soviet Union, and Turkey}. In algebra, you 
do not use names to replace a variable. Instead, you use 
numbers. 


Equations are one kind of sentence in algebra. They 


Terms used in algebra 


Absolute value is the size shown by a number, whether the 
number is positive or negative. 

Aggregation signs are parentheses (), braces { | and brackets 
(used in algebra to enclose expressions. 

Binomial is an expression in algebra consisting of two terms 
connected by + or — symbols. 

Coefficient is the multiplier of a variable or number, usually 
written next to the variable. 

Constant is a number or a variable whose domain is a set of 
one number. 

Equation is a mathematical sentence that Says two expressions 
are equal. 

Exponent is a number placed at the upper right of a number or 
variable to show how many times it is to be used as a factor. 

Expression, in algebra, is a certain number or variable, or num- 


bers and variables, combined by operations such as addition, 
subtraction, multiplication, or division. 


Factors are two or more expressions that are multiplied, 
Monomial is an expression in algebra consisting of a product 
of numbers and variables, 


Polynomial is an expression in algebra consisting of two or 
more terms. 


Quadratic refers to a variable that has been squared (used as a 
factor twice), 

Roots of an equation are numbers that make a true Statement 
when they are substituted for a variable in the equation. 

Term is part of an expression connected to other terms by addi- 
tion or subtraction symbols. 

Variable is a symbol in algebra, Usually a letter, that can be re- 
placed by one or more numerical values, 


are mathematical sentences that say two things are 
equal. Here is a simple equation: 


7+x=12 


This equation means that “the sum of 7 and a number 
equals 12." To solve the equation, you can replace x with 
different numbers until you find one that will make the 
equation a true statement. If you replace x in this eque 
tion with 5, the equation will be a true statement. If you 
replace x with any other number, the equation will be 
false. So the solution set to this equation is [5]. The so- 
lution set consists of only one root. 
Equations can have more than one root: 


д2 +18=9х 


The little 2 above the first x means that the number x 
represents is squared, That is, the number is multiplied 
once by itself (see Square). In this equation, you cane 
place x with 3: 


3X34+18=9X3 
94-18—27 
27-227 
You can also replace x with 6: 
6х6+18=9х6 
36+ 18=54 
54—54 


Any other replacements of x make the equation a кт 
statement. So 3 and 6 are roots of ће equation, and 
solution set is (3, 6]. 

Some equations do not have roots: 


x=Xx+3 


This equation becomes a false statement for any num 
ber you use to replace x. Its solution set is called an 
empty set. An empty set is written { |. 

Some equations have many roots. Some even 
infinite (unlimited) number of roots: 


W412 =x? 42041 


This equation will be a true statement if you bim 
with any number. Its solution set consists of all sis e 

Solving equations. An equation such as х= тере 
simplest kind of equation. You can solve х=5 by sign 
ing x with the number on the other side of the — +65 
For example, 5—5. An equation such as tcv 
more difficult to solve. In algebra there are sever? 
methods for changing difficult equations into pee 
ones. By using these methods, you can obtain à 5 
equation and find the solution easily. he equ 

In solving equations, you must assume that t se 
tion Aas a solution. That is, you assume that you eque 
a replacement for the variable that will make the 
tion a true statement. of in 

Equation-solving techniques can be thought опей 
terms of a balance. A balance is a level bar SUPP’ eis? 
exactly in the middle, At each end of the bar t 
pan for weighing things. When the weights in eight 
pans are equal, the bar stays level. When one "сев 
heavier than the other, one end of the bar dips 
ance. 


have ån 


Four methods of solving an algebraic equation 
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(The two sides of the weighing balance represent the two equal sides of the equation.) 


mÊ шай mam mam 


Adding the same quantity to each side of an equation results in 
new quantities that are equal. 


& mus 


Subtracting the same i i 
quantity from each side of an equation 
results in new quantities that are equal. ; 


ien is just like two weights on a balance. The 
think oft н сап be used as an example. You can 
cis e one weight and 11 as the other weight. 
bug +2 оп one side of the balance and 11 on 
Естан 3x+-2=11 means that "3 of a certain 
Эгар more equals 11.” You must assume that 
called ‚ 3X--2, or 11, balances the other. They are 
NO of the equation. 
24 атф If you have equal weights оп а balance 
slain i same amount of weight from each side, 
beris sub, will stay level. In algebra, jf the same num- 
pak ры fom each member of an equation, the 
айо sd Will be equal. All roots of the original 
i! be roots of the new equation. This means 


you 
can subtract 2 from each member of 3x--2— 11: 


Эх+2—2=11—2 
3-9 


The equ 
Feu 3x=9 is equivalent to 3x--2— 11. The roots 
vidin solve the other. 
another сем the equation 3x—9, you can learn 
ona balance hd the balance. If you have equal weights 
Temaining part take equal parts from each weight, the 
à number into 5 will balance. Division means separating 
tion is divided Un parts. /f each member of an equa- 
"the new y the same number—but never by 
*riginal equati members will be equal. The roots of the 
this rule, yoo are roots of the new equation. Using 


You can divide each member of 3x=9 by 3: 
3x_9 
B 3 
Si x23 
Soluti 
wen we of the equations beginning with . 
in е original. Ои can prove this by replacing x with 
cannot аот 3х3+2=94+2,0г11=11. 
Th USE such a di ide members of an equation by zero, 
e expression mee would lead to contradictions. 


Ois an indeterminate in mathematics. 


Multiplying each side of an equation by the same quantity pro- 
duces two new equal quantities. 


Dividing each side of an equation by the same quantity pro- 
duces two new equal quantities. 


That is, its answer cannot be determined. 

Adding. Another rule for solving simple equations is 
that if the same number is added to each member of an 
equation, the new members will be equal. The roots of 
the original equation are roots of the new equation. For 
example, in the equation x—6=18, you can add 6 to 
each member of the equation. The sum x—6 +6 is the 
same as х+ 0, or x. You will understand this more com- 
pletely later. So x—6 +6=18+6, or x= 24. The solution 
is the set {24}. 

Multiplying. The last rule for solving simple equa- 
tions is that f each member of an equation is multiplied 
by the same number, the new members will be equal. 
(Of course, it would not be useful to multiply by 0) The 
roots of the original equation are roots of the new equa- 
tion. For example, in the equation {х= 5, you can multi- 
ply each member of the equation by 4. So 4X ix-4X5, 
or x 20. 

Here is an illustration of all four rules: 


ix-A— +6 


First, you can solve an equation more easily if it consists 
of whole numbers. This means that you must change the 
fractions 4 and 4. You can do this by multiplying the 
members of the equation by 12: 


8x—48=3x+72 
Second, add 48 to each member of the equation: 
8x=3x+120 
Third, subtract 3x from each member of the equation: 
5x=120 
Fourth, divide each side of the equation by 5: 
x=24 
The solution set is {24}. You can verify this by replacing 
x with 24 in the original equation: 
4x24—4- 1x 24-6 
16—4=6+6 
12=12 
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Since the equation-solving techniques did not produce 
any other solutions, 24 is the only solution. | 

Positive and negative numbers. In arithmetic, you 

can always add, multiply, or divide numbers. But you 
cannot always subtract. For example, 3—5 is meaning- 
less in ordinary arithmetic. 
Algebra has an extended 
number system that solves 
this problem. 

In ordinary arithmetic, 
numbers indicate only size. 
That is, they show how 
many or how much. But 
many everyday measure- 
ments indicate both size 
and direction. The temper- 
ature above or below zero 
is a good example of this. 
In algebra, we use num- 
bers that show direction. 

You can show these new 
numbers on a scale: 


B A 


ees 
4030 о ИОТ Иш +4 


The origin ог starting point is zero. То the right of zero, 
the points show positive distance or direction. These 
numbers are like temperatures above zero. To the left of 
zero, the points show negative distance or direction, 
These numbers are like temperatures below zero. Point 
Ais not just 1, but +1 or positive опе. The + sign 
shows its direction from zero. Point B is not just 1, but 
—1 or negative one. The — sign also shows direction. 
The numbers on this scale are called positive numbers 
and negative numbers. In everyday life, you can use 
these numbers to represent temperatures, metres above 
or below sea level, changes in stock-market prices, busi- 
ness earnings, and many other things. For every positive 
number, there is a negative number of the same arith- 
metical size. For example, the number 7 always means 
seven items, positive or negative. The arithmetical size 
of a number is called its absolute value, . 

You can add, subtract, multiply, and divide positive 
and negative numbers, but the rules of these operations 
are different from those in ordinary arithmetic. 

Adding can be illustrated with the problem 
{+5)+(—7), or the sum of positive five and negative 
seven. You can work out the solution on the scale. 


А а= e) 


75:402 2 Oe ate mU ps 
If you were adding (+5) and (+7) on a scale, you 
would count five points to the right from zero, and then 
count seven more to the right to (+12). To add 
(+5)+(—7), start at zero on the scale and count off the 
first number to be added. This is +5, so you count off 5 
to the right. Next, count off in the direction indicated by 


the second number to be added. This is —7, so you 
count off —7 to the left from +5. This takes you to the 
left of 0, to —2. You can read the sum of (+5)+(-7)o) 
the scale: —2. So (+5)+(—7)=(—2). Numbers with pos 
tive or negative signs are often called signed number 
One rule for adding signed numbers has two parts. 
First, if the signs are the same, add the absolute values 
of the numbers and give the sum the common sign. Fr 
example, (4-5)--(4-8) — (4-13) and (—5)+(—8)=(-13) 
Second, jf the signs are different, subtract the smaller 
absolute value trom the larger absolute value, and give 
the result the sign of the number with the larger abso- 
lute value. For example, (+5)+(—8)=(—3) and 
(—5)+(+8)=(+3). Р 

Subtracting. To subtract positive and negative num 
bers, remember the method of subtraction in arithmeic 
The minuend —the subtrahend=the difference: 9-4=5 
The minuend is also the sum of the subtrahend and the 
difference: 9=4 4-5. In subtracting positive and negative 
numbers, you must ask what you need to add to the 
subtrahend to make a sum equal to the minuend. Inthe 
problem (+9)—(—4), what can be added to (—4) to mat 
it equal to (+9)? Any subtraction problem can be 
changed into an addition problem by (1) changing the 
sign of the subtrahend, and (2) adding the minuend T 
the changed subtrahend. Using this rule, ( i 
comes (4-9) --(--4), and (4-9)-- (-- 4) — (4-13). оа 
1—4) = (4-13). Using this example, you can see thatt 4 
sum of the subtrahend and the difference is the we 
end: (—4)-- (4-13) —(4-9). Here is another example o 
subtraction: (—6]— (4-8). First, change the sign of the 
(4-8). Then add the minuend and subtrahend: 
(—6)4-(—8)—(— 14). 

Multiplying. The rule for multiplying signed oe 
is to multiply the absolute values. If the signs are à 
the product is positive. 


(+3)x(4+8)=(424) — (—3)<(—8)=(+24) 
It the signs are not alike, the product is negative. 
(+3)x(—8)=(—24) — (—3)»(4-8-(729 


1 is 
Dividing. The rule for dividing signed nume 
similar. Dividing numbers with the same sign 9 
positive quotient. 


(+24)+(+3)=(+8) — (—24)+-(—8)=+3) 


ike gives? 
Dividing numbers with signs that are not alike 9 
negative quotient. 


(+24)+(—3)=(—8) (24) +(+8)=(-9) 


a 
When you use negative numbers in algebra they 
extend the domain of the variable. For examp!® ers 
equation x+-4=1 has no root with ordinary пит, opt 
With the extended number system, its footy to vari 
ations with negative numbers can be applied deal wi” 
ables that represent numbers. That is, you can 
quantities such as —x or — y. any prac 
Writing formulas. Algebra helps solve m dy lite 
cal problems in science, engineering, and ever es 
Awide variety of arithmetic situations can be ; 
in general formulas. id is p 
A room is 5 metres long and 4 metres wi “eres y 
eter, or outside measurement, is 5+4+5+4 nd the 
2x(5+4) metres. If the room is 5 metres long? 


width is unknown, you can use w, a variable, to repre- 
sent the width. The perimeter is then 5+w+5+w, or 
2x5+w. Going one step further, you can write a for- 
mula for the perimeter of any rectangular room by using 
Iforthe length and w for the width. The formula is 2x 
|: Wi. You can solve many problems with this kind of 
formula. 

Some situations call for an equation. For example, a 
driver collected a load of books on August 1, and 1 as 
many on August 2. The driver collected a total of 6,500 
books. How much was each collection? If n is the 
amount collected on August 1, then 37 is the amount 
collected on August 2. The equation is n+ 4n=6,500. 
You can solve this equation to find л. 


n+ 1n-6,500 


first, multiply both members of the equation by 3 to 
thange the fraction 1to a whole number. 


3n--n-— 19,500 
4n=19,500 
Divide both members of the equation by 4 to find л: 
n=4,875 


нз, ог 1,625. So the driver collected 
ooks on August 1 and 1,625 books on August 2, 
ind 4,875 +-1,625=6,500. 


Basic algebra 


oe to work with variables, equations, and 
ciples of mbers, you will find that the fundamental prin- 
“eS il are not hard to understand. 
tion. But m algebra. The symbol + indicates addi- 
The symbol ge ra, it also signifies a positive number. 
number. Yo — indicates subtraction and a negative 
tation in al " нт do not use X to indicate multipli- 
etter x анга e because it might be confused with the 
Write a thats you use а dot: or no symbol at all. You 
3'6ang GN et by b as a b, (alb), or ab. (Note that 
sil means mean six multiplied by three, but that 
Vision is the same us in arithmetic) The symbol + for di- 
Parentes 16 45 itis in arithmetic. 
Uantities tia mes [ ], and brackets (| often enclose 
ion because E ers. They are called signs of aggrega- 
à single expr erything within them must be treated as 
close САЛЫШЫ You must often simplify the en- 
‘problem, "ran before it can be used in other parts of 
Mere is an example using numbers: 


П2+{4+5—(5—3)++4] — 4l 

the group (5—3): 

cond, simpii a С 
fy the group [4+5—2+4]: 

124-11—4]— 19 


DU Use th 
i е 
Variables, ары method to simplify expressions with 
Variables, — ^5 an example of simplifying groups of 


First, simplify 


+6a+ {5a—a+(3a+4a)} —al 
е group (32+ 4a): 
\5а+-ба-+ (5a—a+7a} —al 


Sela 
"St simplify th 


Algebra 255 


Second, simplify the group {5a—a+7a}: 
[5a -- 6a --11a—a]— 21а 


Sometimes it is useful to remove the parentheses 
from an expression without simplifying it. You can do 
this by using the rules for addition and subtraction of 
signed numbers. For example, the expression a-- (b+c) 
can be rewritten a+b+c. To illustrate this, the expres- 
sion 40-- (8— 2) means that 8— 2, or 6, must be added to 
40, or 40--6. Removing the parentheses, 40--8 —2, or 
48—2, is the same as the simplified expression, 404-6. /f 
an expression within parentheses has an addition or 
positive sign before it, you can remove the parentheses 
without changing the signs of the quantities within the 
parentheses. Thus, a+(—b—c) becomes a --(—5)—(c! or 
a—b-c. 

But, jf an expression within parentheses has a sub- 
traction or negative sign before it, you must change the 
sign of the quantity or number being subtracted. This 
means that 6—(—8) becomes 6-- (4-8), or 14. That is, you 
make an addition problem out of a subtraction problem. 
Here is another example: 6—(+8) becomes 6 +(—8). And 
6—8= —2. If there is more than one quantity within the 
parentheses, you must change the sign of each one. For 
example, 6—(—3+2) becomes 6+3—2, or 7. Asa for- 
mula, you can rewrite a—(b+c) as a—b— c. 

If you want to change the signs of expressions or 
numbers, you can reverse the process and put them 
within parentheses. For example, you can rewrite the ex- 
pression 8+7 as —(—8— 7). Or, you can rewrite 8+4—6 
as 8—(—4+6). 

Fundamental laws. There are five fundamental laws 
in algebra. These laws govern addition, subtraction, 
multiplication, and division. They are expressed in vari- 
ables, and the variables can be replaced with any num- 
bers. Here are the laws: 

1. The Commutative Law of Addition is written х+у= 
y-+x. This means that if you want to add two numbers, 
you can add them in either order, and the sum will be 
the same. For example, 2+3=3+2 and (—8)+(—36)= 
(—36)+(—8). 

2. The Associative Law of Addition is written x+ 
(у+Д=х+И+1. This means that if you want to add sev- 
eral numbers, you can add any combination first, and 
the final sum will be the same. For example, 
2+(3+4)=(2+3)+4, or 247—544. 

3. The Commutative Law of. Multiplication is written 
x: у=у" x This means that if you want to multiply two 
numbers, you can multiply them in either order, and the 
product will be the same. For example, (2(3)=(3)(2) and 
(—8)(—36)=(— 36) — 8). $ 

4. The Associative Law of Multiplication is written 
x ly: ð=% И "2. This means that if you want to multiply 
several numbers, you can multiply any combination first, 
and the final product will be the same. For example, 
703: 4)=(2° 34, or 2(12)=(6)4. E 

5. The Distributive Law of Multiplication over Addi- 
tion is written xy +2 =y +22 This important law in al- 

ebra can be illustrated with an example: 3 (4+5)= 
(3:4)4-(3: 5. If a number multiplies a sum, for example, 
3/445), or 3: 9, the result is the same as the sum of the 
separate products of the multiplier and each adgend, 
(3- 42-3 5), or 12415. In this example, you can see that 


3:9-124-15. 
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Other definitions. It is important to define some 
other words used in algebra. The expression x? —2xy-y 
has three parts connected by addition and subtraction 
signs. Each part is called a ferm. An expression consist- 
ing of a product of numbers and variables is a mono- 
mial. For example, 5xy is a monomial, although it con- 
tains three elements (5, x, and уй, called factors, that 
multiply each other. An expression with two terms con- 
nected by an addition or subtraction symbol is called a 

binomial. For example, x+y and 3a?—4b are binomials. 
An expression with two or more terms connected by ad- 
dition or subtraction symbols is called a polynomial. For 
example, x—y+z is a polynomial. A binomial, such as 
x+y, is a special kind of polynomial. 

In algebra, any quantity placed next to another quan- 
tity indicates that one multiplies the other. The expres- 
sion 5a means 5 times a. The multiplier, 5, is called a co- 
efficient. But a also multiplies 5. So 5a can mean a times 
5. In algebra, you can say that 5 is the coefficient of a and 
a is the coefficient of 5. In aw+ y), a is the coefficient of 
x+y) and (х+ is the coefficient of a. Because 1 X a—a, 
you can always replace a by the expression 1a. 

Addition in algebra is much like that in arithmetic. In 
algebra, a added to a is 2a. The expressions a and 2a are 
said to be /ike or similar because they contain exactly 
the same variables. To add two or more like quantities in 
algebra, you use the Distributive Law. In this way, 2x-+3x 
Ax is (2434+ 4)x, or 9x. But there is no single term for 
the sum of unlike quantities, such as a and b. This sum 
must be written a+b. To add 3a, 4b, 6a, and b, you can 
use the Commutative and Associative laws of Addition. 
These laws permit you to add a series of numbers in any 
order. Combine the similar terms: 34+6a=9a and 4b-+b 
—5b. Thus, 3a+4b+6a+b=9a-+- 5b. You can use the 
following form to work out the problem: 


3a+4b 

ба+ b 

9a--5b 

To add unlike quantities that are either positive or 

negative, you can use the Distributive Law of Multiplica- 
tion over Addition. The use of this law can be shown by 
adding (2а? — P*c--6bd? + 2d"), (423 + 3b*c — Abd — 3d*), 
(3а? --2b'c-- 2bd* —Ad*), and (— 24? — 8b?c--Gbd +6), 
The little 3 above such terms as 22? means that the num- 
ber represented by the variable is cubed. That is, the 
number is used as a factor three times (see Cube), To 
add these terms, first arrange like terms in columns: 


2aà!— b'c4- 6bd*--2d^ 
Aa -3b?c— Abgdi— 3g 
3a°+2b%c+ 25-40 


—2a*~8b*c+ бра: 4-6 
Ta —Ab?c--Y0bd*-. q^ 


^n explanation of the second column illustrates the 
method of addition. This column is —b'c 3b! c 2b%¢— 
8b'c. Using the Distributive Law, you can see that these 
terms are the separate products of a multiplier, b?c. The 
coefficients are the addends that make up a sum, These 
addends are —1, +3, +2, and —8. You can add them 
together to obtain (—4)/c, or — 45?c. Use the same 
method to add the other columns. 


Subtraction in algebra uses the same rule as the 
subtraction of signed numbers. To subtract one quanti 
from another, you must change the sign of the subtrè 
hend and add the two quantities together. For example 
8a—3a is really (+8)a—(+ 3)a because you do not need 
to write the positive signs. To change this from a sub- 
traction to an addition problem, (+8)a— (4- 3a becomes 
(4+8)a+(—3la. The sum of 8a and —3a is 5а. 

The subtraction (2a? — b?c + 6bd" 4- 2d?) — (4а? +3b%- 
Abd — 3d*) is more difficult. First, arrange like terms in 
columns: 

2239— b'c-- 6bd"4-2d* 


даз З2с— 4bd?—3d 


Next, subtract the coefficients of like terms by changing 
the signs in the subtrahend and adding: 


2a— b'c-- 6bd*4-2d" 


—4a—3b?c- Abd? 4 3d* 
—2a! — Ab?c 4-TObd? 4-50 


Multiplication in algebra is usually indicated by wt 
ing two or more expressions together without an opt 
tion symbol. For example, а, b is written ab. 

When a variable or number is used as a factor mot 
than one time, the multiplication is abbreviated. For e 
ample, abb is written ab? and abbbb is written b^ T 
little number is called an exponent. It indicates the - 
ber of times a quantity is multiplied by itself. Thus, 42 
or aa is written a2. It is called the square of a. Next 
a‘ a’ à Or aaa is written a. It is called the cube of@. 
aaaa is a^ and aaaaa is а. A variable that occurs e: 
time as a factor has an exponent of 1. If you are adding 
or subtracting exponents, you can write aasa. os 

When you multiply like variables, you add e " 
nents. You can see that 5? b’ is (b bib > b b), Ree i 
easier to add the exponents: b? : b*— b**, and iat 
You cannot combine the exponents in а? b? pa 
and b could possibly represent different nume e 

Expressions such as abcd and Бс?ау аге calle idit 
ucts. The quantities that make the product are bed i 
tors, For example, a, b, c, and d are factors of a ғ и 
you want to multiply abcd by bc'dy, you can оа 
the factors that are alike. In (abcd\ibc*dy), Mec à 
à, two b's or b b, three c's or c c?, two 05 9 cd 
one у. So the product of abcd and bc?dy is à шот 
Commutative Law of Multiplication permits yo 
ply variables and numbers in any order. 

To multiply an expression consisting 9 
terms by a single term or expression, you dition: 
Distributive Law of Multiplication over Addi iod 
My--2)—3y--xz Multiplying (5b?c 4-221350 d inar 
use of this law. You can modify the form use 
metic for multiplication: 


5b?c-- 2d 
3bd 
15b?cd 4 6bd" 


d irst 
Multiply the terms of (5b?c-- 207 one at à time sp 
tiply 5b*c by 35d. This product is 155*cd- y2 y 
às the first term in the answer. Next, тир erm 
This product is 6bd?, Write бро as the secon, 
the answer. The total product is 155*cd 


mol 


fe 
o of 
f tw the 


can use 


To multiply two expressions each consisting of two or 
more quantities is more difficult. Here is an example. 
The problem is (a?— 2ab 4- b?)(a — b). 


&—2ab+ b 

a — b 

a—2a!b-- ab? 
— a!'b4-2ab'—b* 
аз —3a?b--3ab? — b? 


First, multiply each term in the multiplicand by the first 
term of the multiplier. Write the product of this multipli- 
tation as part of the answer. Next, multiply each term in 
the multiplicand by the second term of the multiplier. 
Youcan arrange like terms in columns. Write this sec- 
ond product as part of the answer. Last, add the two 
products to obtain the total product. Notice that arrang- 
ing like terms in columns helps you do the addition that 
Gives the total product. 

Division in algebra is the opposite of multiplication. 
Remember that to multiply like terms, you add their ex- 
ponents. To divide like terms, you subtract the exponent 

the divisor from the exponent of the dividend. For ex- 
ample, bbbbb--bb=bbb, or b5-+b?=4>, It is easier to 
subtract exponents: b5-+b2=b5-2 and b5-2=3, Remem- 

that you are working with exponents and that you 
are not dividing b5 by 2. 
E" Isa more difficult problem: (3x*2z — 9:3yz? — 
nia; (6. You must divide each part of the dividend 
sp by the divisor. For each part, ask what multiplied 
e will give that part of the dividend. For example, 
"s nee by (3x¢y) will give (—9x5yz?)? The answer 
) Using this method, (3a5y2z— 9xsyzt — 62у?) 

luz gi — 29. 

re is another problem: (12a?-+ 18а -- 6b?) + (4a+ 


For a problem of this ki 
io n 5 kind, you can use a form 
rs like the form used in arithmetic for long divi- 
1284 182b + 6p: 
1 
Ji bab 
Vab+6b2 4a+2b Divisor 
1225-65: 3a--3b Quotient 
first divide t 


he first te ivi 
term ts tm of the dividend by the first 
mite divisor 12a? 4a — За. Write thertsd 3a, as 
th terms s the quotient to the right. Next, multiply 
; of the divisor by 3a, the first term in the quo- 
3a)= 12a? - Gab. Write this product below 
vOtract. You must account for the re- 
i ration, 12ab+6b?, with a second term in 
he divisor aal do this, divide 12ab by the first term of 
Pd erm of th +4a=3b. And 3b proves to be the sec- 
Va i» quotient. Multiply the divisor by 3b: (4a 
i +602, You can see that there is no re- 


MN 15 similar to division. For example, (4a+2b) 
one factors of 124° + 18ab-+ 6b". If you multi- 
Factori 9 mea +30), the product is 122? 4-18ab - 662. 
Siven ныч 10 find expressions that are factors of a 
Set of factors - An expression can have more than one 
“TOF example, you can think of 2x 12, 3X8, 
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and 4X6 as sets of factors of 24. Factoring is important 


in algebra because it is used to simplify complicated ex- 


‚ pressions (see Factor). 


Working with equations 


Functions. The amount of fuel used by an aeroplane 
is related to its speed. The amount of postage required 
for a parcel depends on its weight. The idea of one 


thing depending on another is important in mathemat- 


ics. It is called the re/ation of one thing to others. In al- 
gebra, a certain relation of two variables is called a func- 
tion. It means that a value of one variable is related to a 


value of the other. 


You can learn the idea of a function from familiar 
things. For example, imagine a cement foundation that is 
16 centimetres above the level of the ground. On this 
foundation, you build up 6 layers of stone blocks. Each 
layer is 8 centimetres thick. As you add each layer of 


blocks, the height of the pile becomes larger. Use x to 
represent the number of layers and y to represent the 
height of the pile. Here is a table showing the relation of 
the number of layers of stone blocks to the height of the 


pile. 


4f 5 6 


ИК ДГ DEN 
1 з | 
хо АЙ ЕЛ КЕЙ Н 


e Aus ady 
i i 4 48 056 64 
2|'51^ [32 [4° 1 | 


n show this table on a graph. Two lines like rul- 
waa the values of x and y. One line is horizontal 
and shows x. The other line is vertical and shows y. 
These two lines are called coordinates. You can plot the 
number pairs from the table on the graph with 7 dots. It 
is possible to write an equation to describe this line of 


1 

LOS д. 479176 X 
dots. This equation is y=8x-+ 16. For example, if x=2, 
then y=8(2)+ 16, or 32. If x—5, then y=8(5) +16, or 56. 
You can see how the equation fits the table of values. In 
this equation, the domain of x is the set of numbers [0, 
1, 2,3, 4, 5, 6]. The values of y are called the range of y. 
The range of y is the set of numbers (16, 24, 32, 40, 48, 
56, 64]. Mathematicians call the relation between the 
two sets of numbers a set of ordered pairs. This set is 
written { (Ху) — [(0, 16), (1, 24), (2, 32) . . . (6, 64)]. This set 
of pairs is a function. It is called a discrete function be- 
cause it cannot be represented by a continuous line. On 
the graph shown above, the function is shown by the 
dots or points. 

The bottom of an aquarium for fish is 20 centimetres 
above the floor. The aquarium is 36 centimetres high. 


Water flowing into the aquarium causes the level of the 
water in the aquarium to rise 4 centimetres every min- 
ute. This means that the height of the water above the 


floor is related to the time the water is flowing. User 
represent the number of minutes the water is flowing 
and y to represent the height of the water above the 
floor. Here are some of the values of x and y: 


xf oll af 2] 3] 4) si of 7] els 
зге 


у {2024 283236 40 44|48]52|% 


When this relation is shown on a graph, the line is sold 
because the height of y increases continuously, You @ 


eh 

describe this line with an equation: у= | 
then y=4(2)+ 20, or 28. You сап see how | $t 
fits the table of values, The domain of x's al cs 
between 0 and 9, and the range of y is all num d 
tween 20 and 56. This function is called a finean a ya 
because it is continuous and can be rep 
solid line. The equation y=4x-+ 20 is calle ne 
equation. The study of linear equations iso 
most important topics in algebra. ples. Te 

Solving linear equations in two vt fine 01 
equation y=4x+20 is linear. Its cort ы rj 
graph shows that it has a number of зо make y"! 
there are many pairs of numbers that wil bles, xal 
+20 а true statement. There are two va inori m. 
Because linear equations have many 50' rer for 
useful to find some sort of restriction Or Sar egi 
For example, you might want to use a line must fid 
solve a practical problem. To do this, y et of il 
some way to restrict the equation to опе that 
One method is to use a pair of equations 4 
for only one pair of numbers. Another he solution 
a single linear equation, but to restrict 
to positive whole numbers. 5 illustrate 

The equations 2у=х+4 and y+*= 


first method. To solve these equations, you can use a 
graph. First, make tables of the values that solve each 


equation. 

ду=х+4 y+x=5 
x $0825 4 x 08315 
y 253 4 y 5 2 0 


Plotthese points on the graph and draw a line for each 
equation, The two lines cross. The point where they 
cross represents the values that will solve both equa- 
tions. This point is (2, 3). That is, x has the value 2, and y 


has the value 3, O, 
© two equations, 


Ои can also sol 
: ve 
Variables by 


Masingle equa 
Нап y4 x= 


Ways of elimina 
Used here is cal 


equations 


+4 Then 
In either 


for y. 


nly these values for x and y will solve 


à pair of linear equations in two 


Y eliminating one of the variables. This results 


tion in one variable. You can use 2у= 
5 again as examples. There are various 


ting à variable, The method that can be 


led substitution. First, solve one of the 


: That is, find what у equals in one of the 


rally, you will not know the value of x. 


equation y-+x=5, the solution for y is 5—x. 


6=3x 


tionis kd the other equation for y. The other 


—1—X--4. Simplified, this is 10—2x—x 


*+4. Substituting the new value for y, 


and x—2. Now you can replace x with 2 


dy, zy ation and find 3 as the value for y: 2y=2+4 
- The solution of the equations is [(2, 3)}. 


Stricti 
Can s 
Som 


: 1 equation in two 
Ng the solution t 
ee this in the pro 


€ turj 
Уап; үө ànd ducks, Each turkey weighed 5 kilo- 
0 ‘ght was 31 ki 


1 10 герге; 


each 


*2y-31. ү 


variables can be solved by re- 
о positive whole numbers. You 
blem of the man who bought 


duck weighed 2 kilograms. The total 
ilograms. How many of each did he buy? 


H ря the number of turkeys and 5x as their 
A © represent the number of ducks and 2y 


Ои can write this problem as an equa- 
+ YOU can substitute only whole numbers 
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for x and y because you cannot buy part of a bird. This 
means that x must be an odd number because 2y is 
even. Only an even and an odd number can give the 
sum 31. Replacing x with odd numbers, you will find that 
the pairs of numbers that solve the equation are 

(1, 13), (3, 8), and (5, 3). The man could have bought 1 tur- 
key and 13 ducks: 


SISSSS 
| MELIA 


5kg 26 kg 
Or three turkeys and eight ducks: 


<<3<3<3 
PPP ius 


эө 7. 


You cannot use 7 for x because the pair would be 
(7, —2), and —2 ducks is nota solution. 5 ; 
For another method of solving equations in two vari- 
ables, see Determinant. à 
Quadratic equations in one unknown. A quadratic 
equation is one in which the variable is squared. For ex- 
ample, х2—8х= — 16 is a quadratic equation in one un- 
known. You do not know the value of the variable x and 
itis squared. By combining terms, you can put any qua- 
dratic equation with one unknown variable in the fol- 
lowing form: 
at+bx+c=0 


In this formula, a, b, and c represent the Known num- 
bers or coefficients. For example, b is the coefficient of 
x, and xis the unknown variable. In the simplest example 
of this kind of equation, the coefficient a— 1 and the co- 
efficient b=0. For example, if a— 1 and c= — 36, then 
xi— 36— 0. This means that x*—36 and the solution set is 
[6, —6]. If b does not equal zero, there are three other 
methods for solving this type of equation. А 

The first method is to factor the equation after it has 
been put in the form axt - bx-- c—0. Опе example is 
ji 8x+15=0. You can factor the left-hand side of this 
equation: x +8x-+ 15=(x-+ 3Jx-- 5). So (х+3х-+5)=0. If 
the product of two numbers is zero, one ofthe numbers 
must be zero. If x+-5=0, then x=—5. Similarly, if — 
x+3=0, then х= —3. The solution set of x*--8x--15 is 

Tie end method is called completing the square. 
An expression such as a*+ 2ab +b? is called a perfect 
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square because it can be rewritten la + bF. You can 
change an equation such as x* -- 8x+-15=0 so that the 
left-hand member is a perfect square. To do this, rewrite 
the equation + 8x+15=0 as x? -- 8x — 15. You know 
that л? +-8x+ 16 is a perfect square because it can be re- 
written (x--4F. You can add 16 to both sides of x! -- &x 

= — 15. This gives you x*--8x-- 16— — 154-16. Factoring 
this, you find that (x-- 4? — 1. One of two equal factors of 
a number is called its square root (see Square root). In 
the equation (4-4 — 1, x+4 must equal the square root 
of 1. The square root of 1 is either 1 or — 1. So x--4—1 
огх+4= — 1. Then x= —3 or x= —5. This means that the 
solution set to x* -&-- 15—0is [—3, —5]. 

The third method for solving a quadratic equation in 

one unknown is to use a formula developed by mathe- 

maticians. Here is the formula: 


Ped es YE ac 


You can obtain the coefficients a, b, and c from any qua- 
dratic equation put іп the form ax? +4x+c=0. Substitut- 
ing these numbers in the formula will give you the value 
of x. In the formula, the symbol + means positive or 
negative. It also shows that there will be two roots to the 
equation. 


History 


The Chinese, the Persians, and the people of India 
used algebra thousands of years ago. The Babylonians 
also may have known something about it. The first defi- 
nite evidence of the use of algebra appears in the writ- 
ings of Ahmes, an Egyptian mathematician who lived 
about 1700 B.C, or earlier. Much later, the Greeks con- 
tributed to the early development of algebra. Diophan- 
tus, a Greek mathematician who lived in the AD. 200, 
used quadratic equations and symbols for unknown 
quantities, Diophantus has been called "the father of al- 
gebra.” 

The Arabs made many contributions to the study of 
algebra. They used positive and negative signs and de- 
veloped fractions much as they are used today. During 
the 8005, the Arabs introduced the zero from India. This 
was one of the greatest advances in the history of math- 
ematics. Between 813 and 833, Al-Khowarizmi, a teacher 
in the mathematical school in Baghdad, collected and 
improved the advances in algebra of previous Hindu 
and Arab scholars. The Arabic word algebra, which 
means reduction in the sense of solving an equation, 
comes from the title of his work. The Persian astrono- 
mer and poet Omar Khayyam (c. A.D, 1050-1123) wrote a 
book on algebra. 

There was little Progress in algebra during the Mid- 
dle Ages. Its study in Europe began in the 1500s, when 
its value as a symbolic language of mathematics at- 
tracted scholars. Many mathematicians have contributed 
to its later development. 

Today, computers have caused important ch i 
the study and use of algebra. ат for b on 
puters can now perform most of the problem-solving 
Steps studied in algebra. For example, these programs 
can easily solve linear or quadratic equations, As a re- 
sult, the emphasis in algebra classes may begin to shift 


from learning basic problem-solving skills to under 
standing the underlying concepts of algebra. 
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Questions | 


How does the use of a variable help solve mathematical рё 
lems? 

How may an equation be compared to a balance? 

What is meant by the root or roots of an equation? | х 

How сап numbers іп algebra indicate size and биб 

What is the rule in algebra for multiplying positive an 
numbers? Е. 

How аге two like variables with exponents multiplied? For at 
ple, (5y %Зу 3. 

Howis a function shown on a graph? А 

What is the Commutative Law of Multiplication? nont 

What methods are used to solve quadratic equations 
known? 

Where does the name algebra come from? 


Alger, Horatio (1832-1899), was an American at 
of novels for boys. He became famous for i 
about boys who rose from poverty to wealt A 
through hard work, virtuous living, and luck di 
works reinforced an image of the United Sul 
where dreams of material prosperity, high KU j 
tion, and power could come true. The name al fe o 
Alger is still used to describe fictional and sth 
viduals who achieve “rags to riches” success 
their own efforts. i 
Critics now consider Alger's novels poor wie 
and dull. But during the latter half of the 180 rs int 
ries made him one of the most influential books VP 
United States, Alger wrote more than 130 boy he d 
sold about 40 million copies. Many of his un in 186° 
peared in series, notably Ragged Dick (beg Tom 
Luck and Pluck (begun in 1869), and Tatteré 
(begun in 1871), Ma 
Horatio Alger, Jr., was born in Reverse M 
From 1866 to 1896, he devoted much of Y runaway 
money to helping a home for orphans an rene 
boys in New York City. Alger used his ехр 
the children as material for his novels. 
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Algiers, th : 
many rhe eia and largest city of Algeria, is often called Algiers the White because of its 
gs. The city has an excellent harbour on the Mediterranean Sea. Most Algerians 
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Algeria 


gah nese country that lies in northern Africa. 

^ Aera ries of Africa, only Sudan is larger 
0 » 

4 e cm Algeria stretches along the Mediterranean 
arm climate den arte Mediterranean region has a 
he in this region es farmland. Almost all Algerians 
pita and [аг of the country. Algiers, the country's 

south, the iiu city, lies on the Mediterranean. To 
More than Euri. ned wastes of the Sahara cover 
it huge deposit 5 of Algeria. Beneath this desert area 
id TH s of natural gas and petroleum. 
Scent However, thee of mixed Arab and Berber de- 
oups- Arab a, d people form two distinct cultural 
loms and langue, Berber. Each group has its own cus- 

"d are thus ha nearly all Algerians are Muslims 

Or about 130» Y their religion, Islam. 
582 it gained i, cu” Algeria belonged to France. In 
tion, Algerians independence following a bloody revolu- 
began a Phen еп formed a socialist government that 
р e Programme hee of rapid industrial development. 

OM Algeria's аз been financed chiefly by income 
rey i из vernment-owned natural gas and pe- 
eliminate tes. Industry has not grown fast enough 

Poverty and widespread unemployment. 


Government 


tioj 
Mops rl government, Algeria's constitution, 
ne A Kano amed the Front de Libération Na- 
a Political arty, nit Liberation Front—the country's 
ism, noms 3^: The FLN, which is committed to so- 
ed all candidates. In 1989, a revision to 


les in ^ is г i 
the country's narrow Mediterranean coastal region. 


the constitution ended the one-party system and permit- 
ted any number of parties to operate. The main opposi- 
tion party is the Front Islamique du Salut (FIS)—or Is- 
lamic Salvation Front—which calls for making Algeria an 
Islamic republic. Multiparty national legislative elections 
were held in December 1991. The FIS won by a wide 
margin, but the government nullified the elections. 
Before the 1991 elections, the Algerian government 
was headed by an elected president. The Algerian peo- 
ple also elected 205 members to the countrys legisla- 
ture, the Popular National Assembly. After the 1991 elec- 
tions were nullified, Algeria's president resigned, and 


Facts in brief about Algeria y 


Capital: Algiers. 

Official language: Arabic. 

Official name: Al-Jumhuriyah al-Jaziriyah ad Dimuqratiyah wa 
ash-Shabiyah (Democratic and Popular Republic of Algeria). 

Area: 2,381,741 Кт: Greatest distances—east-west, 2,400 km; 
north-south, 2,100 km. Coastline— 1,200 km. 

Elevation: Highest e/evation—Mount Tahat, 2,918 m above sea 
level. Lowest e/evation—Chott Melrhir, 31 m below sea level, 

Population: Estimated 1996 population— 29,350,000; density, 12 
people per Кт; distribution, 48 per cent rural, 52 per cent 
urban. 7987 census—22,971,000. Estimated 2001 population— 
33,510,000. 

Chief products: Agricu/ture—wheat, barley, milk, potatoes, cit- 
rus fruits, grapes, dates, meat, olives, cork. Manufacturing— 
liquid natural gas, refined petroleum products, iron and steel, 
transportation vehicles, construction materials, textiles. Min- 
ing- natural gas, petroleum, iron ore, phosphate rock, mer- 
cury, zinc, lead. 

National anthem: 'Kassaman' ("We Pledge’). 

Money: Currency unit—Algerian dinar. One dinar— 100 cen- 


times. 
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the Popular National Assembly was disbanded and re- 
placed by a 5-member High State Committee. 

In January 1994, the High State Committee was re- 
placed by a president. The president was scheduled to 
serve during a three-year transition period leading up to 
new multiparty elections. 

Local government. Algeria is divided into 48 prov- 
inces called wilayas. Each wilaya has an elected assem- 
bly and a wali (governor), who is appointed by the gov- 
ernment. 

Courts. The Supreme Court is Algeria's highest court. 
It reviews cases from 48 wilaya courts. Wilaya courts 
hear appeals from lower courts called tribunals. 

Armed forces. About 130,000 men serve in Algeria's 
army, air force, and navy. About 85 per cent of them 
serve in the army. Algerian men 19 years or older may 
be conscripted for two years of military duty. Members 
of the armed forces also work on the construction of 
highways and other public works projects. 

People 

Population. About 52 per cent of all Algerians live in 
cities. The rest live in rural areas. More than 14 million 
people live in Algiers, the capital and largest city. For Al- 
geria's total population, see the Facts in brief table with 
this article. 

Ancestry. Most of Algeria's people are of mixed Arab 
and Berber ancestry. Berbers lived in what is now Alge- 
ria at least 5,000 years ago. Arabs began to arrive from 
the Arabian Peninsula during the A.D. 6005. Through the 
years, so many Arabs and Berbers intermarried that it is 
now difficult to separate the groups by ancestry. How- 
ever, many Berbers in the country still maintain their 
own language and culture. Less than 1 per cent of the 
people are of European descent. 

Language. A large majority of Algerians speak Ara- 
bic, the country's official language. In addition to Arabic, 
many Algerians speak French. About a fifth of the peo- 
ple speak dialects of the Berber language, 

Way of life. Since Algeria gained its independence 
from France in 1962, the government has worked to rid 
the country of French cultural influences. For example, it 
requires that legal proceedings be in Arabic rather than 
French. Arabic has also replaced French as the language 
used to teach primary and secondary school students, 
Many Algerians have called for stricter observance of Is- 
lamic teachings, which regulate family and community 
relationships and other aspects of daily life. 

Rural life. Rural Algerians typically live in large family 
groups made up of several generations. Most houses 
are built of mud and straw or of stone and have flat tile 
or tin roofs. The majority of rural Algerians make a living 
raising livestock or farming small plots. 

City life. The architecture of Algeria's larger cities re- 
flects Islamic and European influences, Mosques \\s- 
lamic houses of worship) and open-air markets are com- 
mon. Older sections of the cities are called casbahs. In 
these sections, shops and houses are crowded along 
narrow streets. Newer sections have broad boulevards 
and tall office and apartment buildings. 

In Algeria's cities, many men work in factories or of- 
fices. The typical household consists of only a father and 
mother and their children. City people have much more 
contact with Western ideas than do rural Algerians. As a 


result, some city dwellers follow Western customs. 

Since Algeria gained independence, large number 
of poor rural people have moved to cities to seek fac- 
tory work. But many of them have not been able to fing 
jobs. The migration and a severe housing shortage in 
urban areas have resulted in the growth of large slums 
in many cities. 

Clothing. Many Algerians, especially in rural areas, 
wear traditional clothing. For example, a woman may 
wear a long, white cotton outer garment called a fai! 
covers the head and the lower part of the face and e 
tends downward as far as the feet. Traditional clothing 
for men includes а long, hooded cloak called a bur 
nouse. Many people in urban areas wear Westerns | 
clothing. 

Foods made from such grains as wheat and barley | 
form the chief part of the diet of most Algerians. Thes | 
tional dish is couscous. It consists of steamed wheat 
served with meat, vegetables, and a souplike sauce. 
Many city dwellers eat Western-style dishes. 

Recreation. Soccer is the most popular sport ind 
geria. Many Algerians enjoy playing the game or wat 
ing soccer matches. A favourite pastime in the cities 1 
going to the cinema. Algerians celebrate several 
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Algeria's flag and coat of arms display à sar and od 
symbols of Islam, partly against a background о s ini 
tional Islamic colour. The flag was officially adopte e 
when Algeria gained its independence from Frente ать 
letter т, which appears twice at the top of the y n^ 
an abbreviation for the Arabic form of Republic о 


ALGERIA 


is 
yal 
Algeria is a large country in northern маб Sea 

ple live in an area that borders the Mediter 


national holidays, including their country's independ- 
ence day on July 5. They also enjoy a number of reli- 
gious festivals. 

Religion. The Constitution of Algeria declares Islam 
to be the country's official religion. About 99 per cent of 
the people are Muslims. The Algerian government 
strongly supports Islam and pays for the maintenance of 
mosques and for the training of mosque officials. 

Education. Although the government has spent 
much money to improve and expand education, only 
about 45 per cent of all Aigerians aged 15 or older can 
read and write, Algerian law requires all children from 6 
to 15 years old to attend school. Моге than 90 per cent 
ofall children attend primary school. But only about a 
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third of them go on to secondary school. The University 
of Algiers, with about 17,000 students, is the country's 
largest university. 

The arts. Many of Algeria's finest works of art reflect 
the influence of Islam. Outstanding examples are the 
beautiful domed mosques found throughout the coun- 
try. Algerians are also known for their superb jewellery, 
pottery, rugs, and other handicrafts in which they use 
distinct Islamic designs and traditional techniques. 

Algerian painters and writers were strongly influ- 
enced by French culture during the period when Alge- 
ria belonged to France. Since then, they have increas- 
ingly drawn upon their Arabic, Berber, and Islamic 
cultural roots. Today, many Algerian painters use tradi- 


Bou 
a 


waana 


Waw эшюшьшшш»ш» awa 


ana wwaaw ааш awwwa w Au Ut tete 


AP» 
+ 


Mo ш ш uwa aaa ш ш A ua 


2. 3 
fd v» 
М DA vt m 


1,000 Miles. 


1.400 Kilometres 


largest cities, 1977 estimates for 
smaller cities. 


264 Algeria 


Algerian townspeople in Timimoun, in the country's Sahara 
region, wear either traditional or Western-style clothing. The 
group on the right includes schoolchildren. 


tional Arabic or Berber designs. Numerous Algerian au- 
thors now write novels and plays in Arabic instead of in 
French. 


The land and climate 


Algeria has three major land regions. They are, from 
north to south: (1) the Tell, (2) the High Plateaus, and (3) 
the Sahara. 

The Tell stretches about 1,200 kilometres along the 
Mediterranean coast. The region is from about 130 to 
320 kilometres wide. It consists chiefly of coastal plains 
and gently rolling hills. The word Te// is an Arabic term 
meaning Aill. Much of Algeria's best farmland lies in the 
western and central parts of the region. Rugged moun- 
tains cover most of the eastern Tell. Many Aleppo pine, 
juniper, and cork oak trees grow on the mountain 
slopes. The Tell Atlas Mountains rise along the region's 


southern edge. Over 90 per cent of Algeria's people live 
in the Tell. 


Near the sea, temperatures in the Tell average 25° Cin 


summer and 11° C in winter. Annual rainfall averages 41 
centimetres in the west and 69 centimetres in the east. 
The High Plateaus lie south of the Tell Atlas Moun- 
tains and range from about 400 to 1,300 metres above 
sea level. Herders graze cattle, sheep, and goats on the 
grasses and shrubs that cover much of the region. Dur- 
ing rainy periods, shallow salt lakes called chotts form 


The High Plateaus region stretch 
The region's grasses and shrub: 
stock This shepherd is grazing 


es across northern Algeria. 
s provide feed for herds of live- 
a flock of sheep near Tiaret. 


on the plateaus. About 7 per cent of the Algerian peop 
live in the region. 

Average temperatures on the High Plateaus range 
from 27° C in summer to 5° C in winter. The region ге 
ceives less than 41 centimetres of rain a year. 

The Sahara. The Saharan Atlas Mountains form the 
northern border of the Algerian Sahara. This vast deset 
region occupies more than 80 per cent of the county 
Sand dunes cover much of the northern Sahara. Other 
parts of the region consist of bare rock, boulders, and 
stones. A wealth of natural gas and oil lies under the 
eastern part of the wasteland. In the southeast, the 
Ahaggar Mountains tower above the desert floor. The 
range includes Algeria's highest peak, Mount Tahat, 
which rises 2,918 metres above sea level. 

Daytime temperatures in the Algerian Sahara some 
times soar above 49° C. During the summer, a hot, dist 
wind called the sirocco blows northward across there 
gion, The sirocco parches the High Plateaus about 4) 
days each summer and the Tell about 20 days. 

Less than 3 per cent of all Algerians live in the Sahat 
Many of the region's people live in oases and rely on 
underground springs to water such crops as dee 
grains. Nomadic people, called Tuaregs, who n 
Berber language, travel between grazing areas wi 
their camels, sheep, and other livestock. 


Economy 


Algeria has a developing economy based largely o 
income from natural gas and petroleum робе 
government controls the nation's key industries, Es 
ing the production of natural gas and petroleum "e 
manufacture of construction materials, textiles, am 
and steel. However, most farms and small factories? 
service industries are privately owned. eid 

Service industries account for about 34 per E 
the total value of Algeria's economic pro Ta 
employ about 35 per cent of the nation's worKe we 
industries—which include banks, government Ro 
hospitals, insurance companies, and schools-P 
business, community, or personal services t 

Mining accounts for about 30 per cent 0 рой? 
Algeria's economic production and employs à large 
cent of the nation's workers. Algeria produces 


quantities of natural gas and petroleum, ee : 
fields located in the northeastern part of t 
gion. 
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Other important minerals produced in Algeria include 
iron ore, lead, mercury, phosphate rock, and zinc. 

Manufacturing and construction account for about 
25per cent of the value of Algeria's economic produc- 
tion and employ about 30 per cent of all workers. The 
nation's chief manufactured products include construc- 
tion materials, iron and steel, refined petroleum prod- 
ucts, liquid natural gas, and textiles. Almost all Algerian 
factories are on or near the Mediterranean coast in such 
cities as Algiers, Annaba, Arzew, Constantine, and 
Skikda. 

The government has poured much money into the 
construction of factories. But the construction and man- 
ufacturing industries have not grown fast enough to 
provide jobs for all workers. Thus, hundreds of thou- 
sands of Algerians work in foreign countries, especially 
France. 

Agriculture provides a living for about 30 per cent of 
Algeria's workers, but it generates only about 6 per cent 
ofthe value of the country's economic production. The 
great majority of farmers own small plots on which they 
produce only enough to feed their families. Other farm- 
rs work on large government farms. Grains, especially 
E and barley, are Algeria's chief crops. Other major 
з dinde dates, grapes, olives, potatoes, and citrus 

» airy products and meat come from cattle, goats, 
and sheep. 
= Natural gas, petroleum, and refined petro- 
зноу сіз account for about 90 per cent of the total 
Bono ei d exports. Algeria belongs to the Organi- 
oleum Exporting Countries (OPEC). OPEC 
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economies depend heavily on oil exports. Other Alge- 
rian exports include citrus fruits, dates, iron ore, mer- 
cury, phosphate rock, and wine. Algeria imports large 
amounts of machinery and raw materials and more than 
a third of its food. The country's main commercial trad- 
ing partners include France, Italy, the United States, and 
Germany. 

Transportation and communication. Algeria has 
about 80,000 kilometres of roads and about 4,000 kilo- 
metres of railway track. Nearly all the roads and railways 
lie north of the Sahara. Camel caravans still cross the Al- 
gerian Sahara, as they have for hundreds of years. How- 
ever, aircraft, jeeps, and trucks are also used to move 
goods and people across the desert. Algeria's chief in- 
ternational airports are in Algiers, Constantine, and 
Oran. Algiers and Oran are the main seaports. 

The government controls the country's four daily 
newspapers, which have a total circulation of about half 
a million. It also operates all radio and television sta- 
tions. About 16 per cent of the people own a radio, and 
about 6 per cent have a TV set. Most of these people 
live in or near urban areas. In numerous rural areas, one 
radio serves many people, and few ever see TV. 


History 


People have lived in what is now Algeria for at least 
40,000 years. By about 3000 B.C., nomadic Berbers had 
begun migrating to the region. They probably came 
from Europe or Asia. During the 11005 В.С, the Phoeni- 
cians, who lived along the eastern shore of the Mediter- 
ranean Sea, established trading posts on the Algerian 
coast. 

About 200 B.C., the Romans helped a Berber chieftain 
named Massinissa form and become ruler of the King- 
dom of Numidia in northern Algeria. From 46 B.C. to the 
A.D. 6005, the area was controlled, in turn, by the Ro- 
mans, the Vandals, and the Byzantines. 

Arab conquest. During the A.D. 600s, Arabs from 
the Arabian Peninsula began to invade much of northern 
Africa, including Algeria. This invasion resulted in the 
spread of Arabic culture throughout northern Africa and 
into what is now Spain. In Algeria, most of the Berbers 
adopted Islam—the religion of the Arabs—and, in time, 
the Arabic language. In addition, many Arabs and Ber- 
bers intermarried. 

Ottoman rule. During the early 1500s, Spanish Chris- 
tians captured Algiers and other Algerian coastal cities. 
But in 1518, Barbarossa, a Turkish sea captain, gained 
control of Algiers. He later helped drive the Spanish 
from most other Algerian coastal areas. Barbarossa 
joined the areas under his control to the Ottoman Em- 
pire, an Islamic empire based in what is now Turkey. Al- 
geria remained a part of the empire until the early 
1800's. During that time, ships in the Mediterranean Sea 
were attacked by private warships under the command 
of corsairs from Algeria and other countries. Raids by 
Algerian corsairs on the ships of other nations became 
Algeria's chief source of income, , 

French rule. In 1830, France invaded and gained 
control of northern Algeria. The French king, Charles X 
hoped an overseas military victory would strengthen his 
rule in France. The French governed Algeria as part of 
France. Many French and other Europeans settled in Al- 
geria. These settlers became known as co/ons. Non- 
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French colons were given French citizenship. However, 
France made it very difficult for Muslims to become 
French citizens. The colons soon controlled Algeria's 
economy and government. In 1847, the French defeated 
powerful rebel forces led by Abd al-Qadir, a Muslim re- 
ligious leader. By 1914, France controlled all of what is 
now Algeria. 

As part of France, Algeria fought on the side of the 
Allies during World War 1 (1914-1918). During World 
War 11 (1939-1945), Algeria became a battleground. In 
1940, France surrendered to invading German forces. 
French officials, cooperating with Germany, formed a 
government at Vichy, in central France. The Vichy gov- 
ernment ruled Algeria until 1942, when the United King- 
dom, the United States, and other Allied countries in- 
vaded Algeria (see World War II (In northern Africa). 
After the war, the Allies returned control to France. 

The Algerian Revolution. After both world wars, 
native Algerians demanded greater political power. But 
each time, the colons blocked all reforms that would 
have given them a strong voice in the government. 

In 1954, native Algerians formed the Front de Libéra- 
tion Nationale (FLN), or National Liberation Front. The 
FLN launched a revolution on November 1 against the 
colons and the French forces in Algeria. In response, the 
French army destroyed Algerian orchards and cropland, 
forced millions of native Algerians into concentration 
camps, and tortured rebel leaders, By the late 19505, the 
army's tactics had aroused strong opposition in France. 
Peace talks began in 1961. On July 3, 1962, France finally 
granted Algeria independence. By that time, more than 
250,000 French and Algerians had died in the fighting. 
See France (History). 

Independence. Most colons—about a million of 
them—fled Algeria during or soon after the revolution. 
In 1963, one of the rebel leaders, Ahmed Ben Bella, be- 
came Algeria's first president. Ben Bella proclaimed Al- 
geria a socialist state and urged workers to take over 
businesses and farms abandoned by colons, 

In 1965, Houari Boumedienne, the army commander, 
overthrew Ben Bella. Boumedienne began a programme 
of rapid economic development based on government 
ownership and control of industry. He used income 
from natural gas and petroleum to build fertilizer plants, 
steel mills, oil refineries, and other factories, 

Recent developments. Algeria has ranked as a 
leader among developing nations and often speaks on 
their behalf. Algeria has also supported various inde- 
pendence movements around the world. One such 
movement is the Polisario Front. The Polisario Front and 
Morocco both claim the right to control the Western Sa- 
hara, an area that borders Algeria on the west. 

Boumedienne died in 1978. In 1979, Chadli Bendjedid, 
Algeria's defence minister, was elected president. Bend- 
jedid devoted more resources to the production of agri- 
cultural and consumer goods. 

From independence until 1989, the FLN was the only 
political party allowed by Algeria's Constitution. But a 
1989 revision permitted any number of parties to oper- 

ate. The main opposition party, the Front Islamic du 
Salut (FIS), or Islamic Salvation Front, claimed that 
changes in the law favoured the FLN. In 1991, many Al- 
gerians staged violent protests in favour of the FIS. 

Multiparty national legislative elections were held in 


December 1991. The FIS won by a wide margin, butte 
government nullified the elections and dissolved they 
tional Assembly. President Benjedid resigned in Janus 
1992. A military-dominated High State Committee was 
setup to govern Algeria. But in 1994, the High State 
Committee was replaced by a president, Liamine 
Zeroual, Algeria's defence minister. The courts banned 
the FIS, and thousands of FIS members were arrested 
Violence, including terrorist acts, has increased as Fi 
and other Muslim fundamentalist extremists have con 
tinued to protest against the government. 
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B. Local government 


C. Courts 
D. Armed forces 


Ii. People к 
A. Population E. Clothing H. Religion 
B. Ancestry F. Foods |. Education 
C. Language G. Recreation J. Arts 
D. Way of life 
Ш. Land and climate 
A. The Tell B. The High Plateaus C. The Sahara 
IV. Economy | 
A. Service industries D. be gee 
B. Mining E. Trade ч 
C. Manufacturing and F. Transportation and come 
construction nication 
V. History 
Questions 


А jet 
How did the Arab invasion of Algeria during the 600$ influ 


most Berbers? 
How have literature and painting changed in Algeria since 
country became independent? 
What French army tactics aroused strong oppos 
during the Algerian revolution? 
How do Algerians in oases water their crops? 
What is the s/rocco? 2 
How does the Algerian government support Islam ж 
Why have many rural Algerians moved to urban аг 
Why did France invade Algeria in 1830? 
In which land region do most Algerians live? 


ition in Fran 


dy? 
Algiers (pop. 1,721,607) is the capital and ue i 
Algeria. It is also the nation's commercial an he Medit 
centre. The city lies in northern Algeria, оп! 
ranean Sea. For location, see Algeria (тар! T 
Algiers was built on top of a hill. The € i 
the city is the Casbah in the north. The o: to- 
large population, and many old buildings С0 фа 
gether. It was named after the casbah fortem 
stands on the hill. The commercial, gover in 
residential areas of Algiers are down the hi z ated” 
Suburbs west of the city. White buildings; s arum 
the late 18005, line the waterfront. Algiers " worship | 
of museums and mosques (Islamic houses 9 
and is the home of the University of A 
Many of the citys people work for the - 
ernment. Others are employed in banking m. includ? 
tional trade or in industry. The city's industr andthe 
food and tobacco processing, metalworking. 065 
production of cement, chemicals, soap, ii qid 
Algiers was founded in the A.D. 9005 by an Turks 
Muslim tribe called the Sanhaja. The Ottom! 


ional 99" 
jr eri 


ruled the city from the early 15005 until 1830. The 
french took control of Algiers that year. They brought to 
Algiers a European culture, which blended with the 
citys Muslim culture. Algiers was a colonial capital for 
many years under Turkish and then French rule. It be- 
came the national capital in 1962, when Algeria gained 
independence from France. The population of Algiers 
has increased about four times since 1954, causing se- 
vere overcrowding in the city. 
See also Algeria (picture). 
Algin. See Algae; Seaweed. 
Algol, also called Beta Persei, is the second brightest 
sarin the constellation Perseus. It is about 100 light- 
ie. the ET (see Light-year). Algol appears to 
asingle star, but it is actually a type of double star 
called an eclipsing binary. |n pdr dt a pair of 
а ae po other so that one periodically 
e light of the other. This action reduces the 
brightness cde double star as viewed from the earth. 
s ons in brightness can be seen with the 
rsen cm every three days, Algol loses two- 
dein ightness in a period of five hours. In an- 
кон. it returns to its normal magnitude of 2.3 
uring brightness]). 
The distance between the centres of the two stars is 
n yn kilometres. One star has a surface tem- 
ME 2,000 C The second, fainter star is 
tobe Algol as hot.A third, more distant star belongs 
NL н It orbits the other two stars, but it 
also E anon d ll 
tions of the Rete озун е stars and constella- 
phere); Binary star. 
isa step-by-step proces (a solving a 
ean cal problem in a limited number of steps. The 
for each step are precise. Many algorithms 
be Peating the same steps several times and can 
rhe ese 
rith st famous algorithm is Euclid's algo- 
т. Itis EM to find the greatest common divisor of 
Wide the numbers, а and b. To use this algorithm, 
ber (a АЙ smaller number (5) into the larger num- 
HOF, the a е numbers divide evenly, with a remainder 
i бт ends and Б is the answer. How- 
the К o is not 0, divide the remainder into 
viding each ^m or: ^. Keep repeating this process— di- 
мого) ‘ceeding remainder into the previous 
last divisor is ia reach a remainder of 0. Then stop. The 
nal numbers a T К" common divisor of the origi- 
tàme en (1909-1981), an American author, be- 


lo B fiction describing the brutal life of the 


п: 

the reader 

“any, 
Qren's A 

With the Golda moving and artistic novel is The Man 

struggle ofthe Arm (1949). It records the unsuccessful 
inst gambling та! character, Frankie Machine, 

hat We, Algr 9, drug addiction, and a crippled, neu- 
агобш 2 5 novel A Walk on the Wild Side (1956) 

lections of COmic quality. Algren al " 

last of ез, The Ме, gren also wrote two co 

lie Carousel ( eon Wilderness (1947) and The 


оп 

use] 

Most of h 973). Algren was born in Detroit, but 
is life in Chicago. 


oim 1930's and 1940's. His characters 
УА efeated by their sordid environment, but 
pathizes with their yearning for love and 


are со 
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Alhambra is a palace and fortress in Granada, Spain, 
built by the Moors between 1248 and 1354. It contains 
some of the finest examples of Moorish art in Europe. 
The beauty of the palace lies in the decorations of the 
inner courts and halls. Plaster mouldings laced with fo- 
liage cover the walls and ceilings. The Court of the Lions 
and its fountain are famous. 

The Moorish kings of Granada built the Alhambra on 
the site of an older fortress. The name A/hambra is the 
Arabic word for the red. It probably came from the red 
bricks of which the outer wall is made. Thirteen towers 
rise from this wall. The wall encloses the 14 hectares on 


The Alhambra, above, is a palace and fortress in Granada, 
Spain. Built by the Moors between 1248 and 1354, the Alhambra 
contains some of the finest examples of Moorish art in Europe. 


which the palace and its grounds stand. 

The Alhambra was the last stronghold of the Moors 
against the Christians in Europe. In 1492, it was captured 
by Spanish armies. 

See also Moors; Spain (picture: The Alhambra). 

Ali. See Muhammad (Early life). 

Ali, Muhammad (1942. ), became the first heavy- 
weight boxing champion to win the world title four 
times. Ali first won the championship by knocking out 
Sonny Liston in 1964. Some boxing groups recognized 
Ali as champion until 1967. But he was stripped of the 
World Boxing Association (WBA) title late in 1964 in a 
dispute over a contract. The WBA again recognized Ali 
as champion after he defeated Ernie Terrell in 1967. In 
the same year, the WBA and other boxing groups 
stripped Ali of his title after he was convicted on 
charges of refusing induction into the U.S. Army. 

After his conviction, Ali did not box for 34 years. In 
1971, he suffered his first loss in 32 professional fights 
when he attempted to regain the heavyweight title from 
Joe Frazier. Later in 1971, the Supreme Court of the 
United States reversed Ali's conviction. 

Ali regained the heavyweight championship by 
knocking out George Foreman, the defending cham- 
pion, in 1974. Early in 1978, Ali lost the title to Leon 
Spinks in one of the greatest upsets in boxing history. 
Later in 1978, Ali won the title for the fourth time when 
he defeated Spinks in a 15-round decision. In 1979, Ali 
gave up his title and announced his retirement. In 1980, 
however, he came out of retirement and fought Larry 
Holmes for the World Boxing Council version of the 
title. Holmes defeated Ali by a technical knockout. 
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Ali was born Cassius Marcellus Clay in Louisville, 
Kentucky, U.S.A. He became a professional boxer after 
winning the light-heavyweight title at the 1960 summer 
Olympic Games. In 1964, he adopted the Black Muslim 
religion and changed his name to Muhammad Ali. He 
discussed his boxing career and religious views in his 
autobiography, The Greatest: My Own Story (1975). 

Ali became one of the most colourful and controver- 
sial champions in boxing history. He bragged about his 
ability and made up poems that scorned his opponents. 
Early in his career, Ali even predicted the round in 
which he would defeat his Opponent. 

Ali ibn Abi Talib (598-661), a cousin of the Prophet 
Muhammad, became a central figure of Shiite Islam (see 
Islam). Shiites believe that Ali has absolute spiritual au- 
thority, and make pilgrimages to his tomb at Najaf in 
Iraq. Ali was renowned for his eloquence and is re- 
garded as one of the first grammarians of Arabic. 

Ali was born in Mecca, in what is now Saudi Arabia. 
He was one of the first people to be converted to Islam, 
which he supported fearlessly. He married Fatima, 
daughter of the Prophet. They had two sons, Hassan and 
Hussein. 

In 656, Ali became the fourth caliph (successor to the 
Prophet as leader of the Muslim community), after the 
assassination of Othman. His leadership was then chal- 
lenged by Othman’s relative, Muawiyah, who was gover- 
nor of Damascus. Ali agreed to submit to arbitration to 
end the dispute. But this decision cost him the loyalty of 
4,000 of his followers. He later crushed these rebels, but 
One of the survivors assassinated him. 

See also Fatima. 

Alice Springs (pop. 25,586) is a town in the Northern 
Territory, Australia. It is 1,500 kilometres south of Dar- 
win and 1,650 kilometres north of Adelaide. Alice 
Springs lies on the banks of the normally dry Todd River 
at about 580 metres above sea level (see Northern Terri- 
tory [map]. The town has road, rail, and air links with all 
the mainland capital cities. 

Alice Springs has between 20 and 25 centimetres of 
rain a year. Farmers use water from subartesian bores 
for crops and cattle. Market gardeners grow citrus fruit 
and dates in the Alice Springs area. The town is the sup- 


Alice Springs is a popular 
tourist resort. The Alice, asit 
is often called, is also anim 
portant commercial centre. 


ply depot for cattle stations, mines, and Aboriginal set 
tlements in the central area of Australia. Natural ге 
sources in the area include natural gas, oil, and lec 

In addition to being an important commercial e J 
Alice Springs is also a popular tourist resort. A 
900,000 tourists visit Alice Springs each year. Fro | 
town, tourists travel to visit the Three ША 
Mt. Connor, and Mt. Olga (see Ayers Rock). Wit Ps 
Springs as a centre, tourists can also visit the per^. 
Marbles near Tennant Creek, Simpson's Gap, | jd 
Chasm, and Palm Valley. Tourist attractions п ^i 
Springs itself include the Bangtail Music uM Й 
оп May 1 each year, апа the Henley-on-To ned 
which competitors carry bottomless boats up 

ed of the Todd River. | М 

p Te A Nevil Shute made Alice Springs wait 
mous when he published the novel A Town ^ 
(1949). This story was later made into a film. | 

The town has a large Aboriginal commu 
art stores in Alice Springs sell paintings hber 
Aranda tribe, including Albert Namatjira's tW a mem” 

An 8-metric-ton rock at Alice Springs —— Royal 
rial to John Flynn, a Presbyterian missionary. i 
Flying Doctor Service, which he helped to ё 
à base at Alice Springs. к i 

In 1860, the explorer John Mc Douall se " 
geographical centre of Australia. Alice Sape In 1933, 
in 1888, was originally named Stuart after rhus 
the name was changed to honour Alice 79 Ба overlat 
band, Charles Heavitree Todd completed те The 
telegraph line from Port Augusta to Darwit 
Todd River bears his name 

See also Northern Territory. 
Alienation is the feeling of being a 
aspects of one's environment. Alienation IT 


ty. Several 


sited the 


d from cert 
ay oct! 


erso 
j ther pe^... 
when a person's emotional ties with wed Sometime 


group, institution, or belief are disruptec 
entire groups become alienated have Vat 
Alienation takes different forms and е e dis 
consequences. Alienated persons may v withind , 
ented or hostile, feel helpless, withdraw "social 
selves, or reject established values маз. 
lists see a relationship between alienatio 


behaviour as crime, mental illness, and voter apathy. But 
alienation sometimes has such positive consequences 
as artistic creation, invention, and discovery. It is a 

theme of much contemporary literature. For a discus- 
sion of how one writer deals with alienation, see the ar- 
ticle Kafka, Franz. 

Alimentary canal is a long tube through which food 
istaken into the body and digested. In human beings, 
this passage is about 9 metres long. Animals that eat 
meat usually have shorter alimentary canals than ani- 
mals that eat grass. The alimentary canal begins at the 
mouth, and includes the pharynx, oesophagus, stomach, 
and the small and large intestines. 

When a person swallows food, muscles of the phar- 
ym push the food into the oesophagus. The muscles in 
the oesophagus walls contract in a rhythm to move the 
food down to the stomach. In the stomach, fluids lubri- 
te and partially digest the food. The partially digested 
food is called chyme. Contractions of the stomach move 
the chyme into the small intestine. There, juices from the 
pancreas, liver, and intestine wall continue the process 
of digestion, The intestine squeezes the chyme back and 
x d mix it thoroughly. Occasional wavelike contrac- 

еер the chyme moving through the intestine in a 
Process called peristalsis, 
се food elements in the digested food are 
ете ds o the bloodstream through the small intes- 
E A is lined with a mucous membrane 
» ша E ngerlike projections called villi, The 
tke place f | оа through which absorption can 
ining of tide ре parts of the chyme pass through the 
ecard ane intestine into the bloodstream, and 
ss al m of the body. The water and salts 
maining zi absorbed in the large intestine. The re- 
ody tf wastes, called faeces, then pass out of the 
У through the rectum, 


бле, ed articles in We i $ 
кэ System MM Book include: 
n bod, 
ransvisi¢n) Oesophagus 
Intestine 


Pharynx 
Stomach 


Alju; ‚ Takdir. See Takdir Alisjahbana. 
DN M Omar bin Ali (1792-1852), a highly 
leader of th d businessman and landowner, became a 
i plot of land Muslim community in Singapore. He gave 
In Victoria Street for Muslim burials. He 


established 
etin 1845” osque, Masjid Benggali, at Bencoolen 


Aljunj 
Suma d ee Omar bin Ali was born in Palembang, 
ine Onesia, He arrived in Singapore in 1819. 
that are no emistry, refers to six chemical elements 
"sium, n Wn as the alkali metals: lithium, sodium, po- 
Ments ma d ‘um, caesium, and francium. These ele- 
Pounds of гор 1 of the periodic table. Com- 
an Ost usef | metals rank among the most common 
kali metal 5a м of all chemicals. Millions of tons of al- 
tom ins used by industry each year. The salts 
: sd ànd wells, Sodium and potassium 
Зит hydroxide 1al5 for sodium hydroxide and potas- 
“з Made Sra These alkali metal compounds and oth- 
ЖАШ? ет are used in making glass, paper, 
Um ang in ^55. They are also used in refining petro- 
Preparing leather. The word alkali comes 
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[ а 
Large intestine 
Small intestine 
es 
The al canal is a tube through which food is taken 


limentary 
into the body and digested. It is about 9 metres long. 


from the Arabic word a/-qili, meaning plant ashes. Plant 
ashes were the first source from which alkali metal com- 
pounds were obtained. j ; 

When used alone, the word a/Ka/i refers to alkali 
metal hydroxides, and sometimes to alkali metal carbon- 
ates. An alkali metal hydroxide is a compound that con- 
tains an alkali metal positive ion (such as Na+) and a neg- 
ative hydroxide (OH- ion. Sodium hydroxide (NaOH) 
and potassium hydroxide (KOH) are alkalis. When the 
term alkali metal precedes another word, as in alkali 
metal halide, it refers to the presence of a positive ion of 
an alkali metal. Sodium chloride (NaCl) is an alkali metal 
halide. It is made of the positive ion of the alkali metal 
sodium, and the negative ion of the halogen chlorine. 

In nature, alkali metals always occur in compounds. A 
process called electrolysis can separate the metals from 
their salts and hydroxides. On the average, about 14.2 
kilograms of sodium and about 12.9 kilograms of potas- 
sium can be extracted from 454 kilograms of the earth’s 
crust. About 156 grams each of rubidium and of cae- 
sium, and about 32 grams of lithium can also be ex- 
tracted. Francium, a radioactive alkali metal, occurs only 
briefly when uranium decays. 

With the exception of minerals known as common sil- 
icates, most alkali compounds dissolve easily in water. 
Rain washes these compounds from the soil. The com- 
pounds then collect in the ocean and in lakes that have 
no outlets, such as Great Salt Lake in Utah in the United 
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States. The evaporation of ancient seas and lakes left 
vast deposits of alkali salts throughout the world. 

The alkali metals all form singly-charged positive 
ions, and are extremely reactive chemically. They react 
violently with water, forming hydroxides and releasing 


hydrogen gas and heat. 
Related articles in World Book include: 


Base Element, Chemical ^ Potassium 
Caustic Francium Rubidium 
Caesium Lithium Sodium 


Alkaloid is any of a group of organic bases found in 
plants. Alkaloids contain carbon, hydrogen, nitrogen, 
and oxygen. Small amounts of alkaloids usually have a 
powerful effect on people and animals, and are used as 
medicines or poisons. Some useful alkaloids are synthe- 
sized (artificially put together) in factories, as well as 
taken from plants. Alkaloids with medicinal value in- 
clude codeine and morphine from the poppy plant, and 
quinine and quinidine from the cinchona. Others are 
caffeine from coffee and tea, cocaine from coca, ephe- 
drine from the Ephedra genus of plants, reserpine from 
Rauwolfia serpentina, and tubocurarine from curare. 
Poisonous alkaloids taken from such plants as the cu- 
rare are used by primitive tribesmen on their arrows, 
The hemlock plant contains lethal amounts of coniine 
and other alkaloids. Aconitine from the aconite plant is 
also highly poisonous. Nicotine from the tobacco plant 
is poisonous to humans and is used to kill insects. 
Related articles in World Book include: 


Aconite Cocaine Nicotine 
Base Deadly nightshade Quinine 
Caffeine Morphine Strychnine 


Alkalosis is a condition in which the body accumu- 
lates an excess of alkali, or loses more than the usual 
amount of acid. Alkalosis may be caused by prolonged 
loss of acid from the stomach, through vomiting, or pro- 
longed use of alkaline drugs in the treatment of stomach 
ulcers. It may develop from an increased rate of breath- 
ing that occurs in some brain and lung diseases, at high 
altitudes, or in aspirin poisoning. Muscular twitching or 
convulsions may follow alkalosis. See also Acidosis. 
All Blacks are New Zealand's national Rugby Union 
team. They play in black jerseys, shorts, and socks. In 
1888 and 1889, a New Zealand team toured Britain. This 
team was called the B/ack and Golds after the colour of 
its jerseys and shorts. The name A// Blacks was first ap- 
plied to the New Zealand team that visited Britain, Can- 
ada, and France in 1905 and 1906. 

All Saints’ Day is a Christian holy day observed by 
Western Christians on November 1 and by Fastern 
Christians on the first Sunday of Pentecost (see Pente- 
Cost). It honours all Christian saints, especially those 
without days named after them. Halloween takes its 
name from All Saints’ Day because October 31 was 
called А// Hallow’ Eve, “eve of all the holy ones day,” 

In A.D. 609 or 610, Emperor Phocas gave the Roman 
temple called the Pantheon to Pope Boniface IV as a 
church. The pope rededicated it to the Virgin Mary and 
Christian martyrs. The anniversary of this event may 
have been the origin of All Saints’ Day. In the early 7005, 
Pope Gregory Ш dedicated a chapel on November 1 in 
St. Peter's Church to all the saints. This celebration may 
have fixed the date of the feast. 

See also Halloween; Saint. 


Allah is the Arabic name for the Supreme Being of d 
religion of Islam. The word is a compound of a/ (thela 
ilah (god). It denotes the Supreme Being in the Quran 
which is to Muslims what the Bible is to Christians asd 
Jews. Muslims regularly repeat the creed: "There is se. 
god but Allah; and Muhammad is the Apostle of All 
Allahabad (pop. 806,486) is a major city in the stated 
Uttar Pradesh in northern India. It stands at the confe 
ence (meeting point) of the Ganges and Jumna rivers 
and at the junction of main road and rail links betwee 
Delhi, Calcutta, and Bombay. The city has both civil aw 
military airports. For the location of Allahabad, see Indi 
(political map), Allahabad is a trade centre for the sur 
rounding agricultural region and also has a numberof 
light industries. It is the administrative centre for the& 
trict of Allahabad. Allahabad is also a legal, educations 
and publishing centre. 

Allahabad is one of the holy cities of India. Its name 
means “city of God.” The Jumna and Ganges rivers, 0 
which it stands, are sacred to the Hindus. Hindus һем 
that at Allahabad, the Jumna and Ganges meet an ims 
ble river called the Saraswati, The meeting point is 
called Triveni, and is especially sacred to the Hindus ® 
the mingled waters of these rivers, devout Hindus com 
to purify themselves. Many pilgrims come to Allahabad 
in the bathing season, the Hindu month of Magh (mid 
January to mid-February). During this month, а great 
gathering and fair called Magh Mela takes place on he 
sands. Every 12th year, when the waters are felt oy 
pecially purifying, Allahabad holds a much greater 
val called Kumbh Mela. Many millions of pilgrims 218 
this festival, coming from all over India. — 

The city of Allahabad consists of two cities in ont 
The original ancient Indian city is a mass of close- 
packed houses and narrow lanes. The modern “ш 
which is still expanding, is laid out on a grid e 
was planned in the late 1800s on land confiscate! ‘a 
the Indians by the British after the Indian Rei 
Streets of shops, hotels, and houses run parallel a 
railway line in this modern town. A grand € 
across them at right angles. This avenue cod 
ernment buildings, a railway station, à hospita s 
glican cathedral, the main post office, the [ase 
press, and the old High Court building. ое eed 
buildings include a Roman Catholic cathedral, 
museums, and Allahabad University. — een art 

The modern city also boasts a spacious a à "T 
called Alfred Park, with tennis courts, a fine e th 
and a handsome library. Bridges were built 0 1 
Jumna in 1885 and over the Ganges in 1905 Mhi f 
The bridges provide rail and road links to “л та 
cutta and Bombay, to central India, and (0 pel 1019. 
towns. The 1912 Ganges bridge is 2,082 me ing r 

Economy. The chief products of the fare ue 
cated around Allahabad are sugar and M heit. 
ers also grow barley, chickpeas, rice, ant i cross 
business and market district lies at the wr T dl 
of the old city. The industries of Allahabat re of 
making, steel fabrication, and the manufa G ges 
tric torches, River traffic on the Jumna we pilai yi 
Allahabad as a stopping place. Allahabà А : 
located close to the city, at Bamrauli. al prati 

Allahabad is an important centre for jo d 
also has newspaper, publishing, and prin 

À 


a. station serving the city and the 
ee 4 Ee on the site of Allahabad already ex- 
Да ы of the Indian emperor Asoka (273-232 

Mu E according to a Chinese pilgrim, the 
Bon whi ^" the city of Prayag, the place of sacri- 
gifts. ich the emperor Harsha bestowed great 


After 
iein E when Muslim invaders set up their 
5805, the рет, Prayag declined. Then, іп the 
bi bus - emperor Akbar built a massive red 
noe ce fort overlooking the Sangam (conflu- 
n a е Јитпа) to guard the river routes to 
OF Allahabad | Tt, the governor of the Mughal province 
"x ER with his officials and troops. The town 
name of Mang n. but now known by the Muslim 
is niei Akbar's son Salim, who was later to 
dm er as the emperor Jahangir, briefly 
bagh pleasure rnor of Allahabad. He created the Khusru- 
5 of his Feriis in the city, where the splendid 
n be bien. Prince Khusru, his mother, and his sis- 
емее, t 
Severa ips. 29 and 1797, Allahabad changed hands 
Mughal uL, the struggle for power involving 
Oudh, and the маде the Marathas, the nawabs of 
ri over be India Company. Allahabad was fi- 
and ceded y the East India Company as a river 
Modeled 990 0 the British in 1801. Akbar’ fort, re- 
Store), became teen lines as an arsenal (ammunition 
mna to Agra the base for the British advance up the 
afa region th and Delhi, From 1836, Allahabad was part 
at was governed from Agra. 
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The festival of Kumbh 
Mela, held every 12 years, 
draws millions of Hindus to 
Allahabad for ritual self- 
purification in the water 
where the Ganges and Jumna 
rivers meet. 


In the Indian Revolt of 1857, Britain lost control of 
northern India from Patna to Agra (see Indian Revolt. 
But the fort at Allahabad was staunchly and successfully 
defended by British and Sikh troops. After reinforce- 
ments relieved it, Allahabad became the base from 
which the British administrators brought northern India 
back under British rule. In 1858, Allahabad was made the 
capital of the Northwestern Provinces and Oudh. 

In the later 1800s, the British built the modern city of 
Allahabad to the north of the ancient Indian city and 
made it an important rail centre. The University of Allah- 
abad was founded in 1887 and became an intellectual 
centre attracting students from as far afield as Kashmir, 
Bengal, and Gujarat. During this period, two local news- 
papers, the Pioneer and the Leader, provided an influen- 
tial channel for the opinions of both the Indian and Eu- 
ropean citizens of Allahabad. The English writer 
Rudyard Kipling worked as a journalist for the Allahabad 
Pioneer. 

In the early 19005, Allahabad became a centre of In- 
dian nationalism. The first session of the Indian National 
Congress had in fact been held there in 1885. Two prime 
ministers of India were born in Allahabad—Jawaharlal 
Nehru and his daughter Indira Gandhi. Anand Bhawan, 
the family home of the Nehrus, is open to the public as a 
museum. It is located in the eastern part of Allahabad. 

See also Asoka; Gandhi, Indira; India, History of; Kip- 
ling, Rudyard; Nehru, Jarwarharlal. 

Allegheny Mountains form part of the Appalachian 
Mountain system of the United States. They extend 
southwest from central Pennsylvania through western 
Maryland, eastern West Virginia, and western Virginia. 
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Lake Erie 


West 
Virginia 


Location of the Allegheny Mountains 


The Alleghenies vary in height from about 610 metres 
above sea level in the north to more than 1,460 metres 
in the south. Spruce Knob, the tallest peak in the Alle- 
ghenies, rises 1,482 metres in West Virginia. The moun- 
tains form a divide between streams that flow into the 
Atlantic Ocean and those that empty into the Gulf of 
Mexico. The Alleghenies are the eastern edge of the AI- 
legheny Plateau. This plateau is the major source of coal 
used by iron and steel plants in Pittsburgh and nearby 
industrial areas. Trees from the mountains, including 
hickories and maples, are shipped to pulp and paper 
mills and sawmills in the Allegheny region. 

The Alleghenies are one of the most thinly populated 
regions in the East. Most of the people live in valleys 
east of the mountains or on the Allegheny Plateau, 

The Alleghenies were created about 230 million years 
ago by disturbances in the earth's crust. Before that 
time, the region made up part of a deep ocean trough. 
About 12,000 metres of sediment (bits of soil and rock) 
had piled up in this trough. The upper layers of the sedi- 
ment once formed the floor of dense, swampy forests. 
The remains of plants from the forests created the thick 
coal deposits of the Alleghenies and the Allegheny Pla- 
teau. 

During pioneer times, the Alleghenies were major 
barriers to transportation. In 1755, the British general 
Edward Braddock built a road through a mountain pass 
called Cumberland Narrows, near Cumberland, Mary- 
land. A portion of this road, called Braddocks Road, be- 
came part of the National Road, which connected the 
East Coast and the Ohio River Valley. 

Today, Cumberland Narrows is the heart of major 
transportation routes through the Alleghenies. Only a 
few highways and railways run through the mountains 
at other points because of the need to build tunnels to 
avoid steep grades. 

е also West Virginia (picture), 


, Oath of. See Citizenship (The Oath of 
Allegiance), 


Allegory is a story with more than one meaning. Most 
allegories have moral or religious meanings. Famous a. 
legories include the fables attributed to Aesop, an an- 
cient Greek writer. Aesop's fables seem to describe the 
adventures of animals and human beings. But the autho 
actually wanted to teach his readers something about 
human nature. 

One of Aesop's best-known fables is "The Fox and the 
Grapes.” On its surface, or its /itera/ level of meaning, 
the story tells of a fox who wants a bunch of grapes 
hanging above his head. The fox tries desperately to 
reach the grapes but cannot. He finally gives up, saying 
that the grapes are probably sour anyway. The allegori 
cal meaning of this story is that people may pretend he 
things they cannot have are not worth having. : 

Allegories had their greatest popularity during тей 
eval and Renaissance times in Europe. The Divine Com- 
edy, written by the Italian author Dante Alighieri in the 
early 13005, literally tells of a man's journey to heaven 
through hell and purgatory. Allegorically, the poem de 
scribes a Christian soul rising from a state of sin toa 
state of blessedness. Other allegories include the part 
bles of Jesus, and The Faerie Queene, written by the 
English poet Edmund Spenser іп the late 15005. T 

Allegories lost popularity in Europe after about pe 
However, many later writers used them to ore 
meaning of human existence. Such allegories ng e 
Moby-Dick (1851) by Herman Melville of the un A 
States, Finnegans Wake (1939) by James Joyce of А r 
Lord of the Flies (1954) by William Golding of re 
and Giles Goat-Boy (1966) by John Barth of the Unite 
States. 

Related articles in World Book include: 


Aesop's fables Melville, Herman Ron 
Divine Comedy Morality play Spenser, 
Fable Parable 


Allele. See Heredity (Patterns of heredity). К 
Allen, Barbara, is the central character in an ofthe 
ish ballad. There are a large number of versions 2 
ballad. In one popular version, Barbara Allen is е v 
moned to the bedside of a dying man, who ed a 
She refuses to comfort him, but soon after c pe 
Barbara Allen regrets her lack of pity and A does 
morse. As with many traditional ballads, this 0! ain at 
not disclose the circumstances preceding the ed in Eng 
tion. The ballad of Barbara Allen was first printed 
land in 1780 but had existed in oral versions at 
years before that date. ican author 
Allen, Hervey (1889-1949), was an American aris, 
best known for his historical romance — on 
(1933). Allen's style is rich in historical detai "e 
his thorough research of the Napoleonic Colonial M 
Allen planned a series of novels about heit wo 
ica called The Disinherited. He completed La yord Vt 
in the series: The Forest and the Fort өн, The nove 
lage (1944), and Toward the Morning (1948 tiers? 
tell the story of Salathiel Albine, a white phe (s 
kidnapped as a boy by Shawnee Indians н s The in 
three works were collected and publishe йога 
the Dawn. Allen also wrote /srafe/ (1 926), а Herve Allen 
American writer Edgar Allan Poe. William 
was born in Pittsburgh. 
Allen, William Cardinal (15 32-1590 а ре 
English clergyman, defended Roman Cat 


minen 
pelie’s 


юв? | 


alter the Protestant Queen Elizabeth | came to the 
throne in 1558. He was soon forced into exile. In 1568, 
Allen founded a seminary in the Spanish Netherlands 
(now Belgium) to provide priests for the English. In 1570, 
Pope Pius V excommunicated Queen Elizabeth. She, in 
turn, made ita crime to become a Roman Catholic priest 
in England. But the college continued to supply priests 
for England, many of whom were executed. Allen was 
born in Rossall, Lancashire, and became a cardinal in 
1587. 
Allen, Woody (1935- ), is an American actor, film 
director, author, and comedian. Allen has written, di- 
rected, and starred in many comic films in which he por- 
trays a witty but confused man troubled by modern so- 
ciety and his relations with women. He often satirizes 
a casi ang romantic difficulties of intellectual, 
an people. He won two Academy Awards for direct- 
ing and writing the film Annie Hall (1977). Allen also won 
т + к for writing the film Hannah and Her 
rs . 
E name is Allen Stewart Konigsberg. He was 
in New York City and b i iti 
jokes for Тел S mee uel 
his film debut as an actor in What's New Pussycat? 
з сне е Allen directed and starred 
ms /аке the Money and Run (1969), Ba- 
c (1971), Sleeper (1973), Love and Death (1975), Man- 
ves 11979), Zelig (1983), and Broadway Danny Rose 
said also wrote and directed The Purple Rose of 
cule 5), and Radio Days (1987). Allen also wrote and 
Woman a films /nteriors (1978) and Another 
Al ў | 
каш the comic plays Dont Drink the Water 
amorous um ap Sam (1969). He has also written 
lished in the у апа stories, many of which меге pub- 
en collections Getting Even (1971), Without 
andi and Side Effects (1980). 
huis. pm (1861-1936), was a British military 
Egypt and "i World War |, he led British forces in 
ovn force: alestine. By skilfully combining attacks by his 
bere those of Arab guerrillas led by Major T. 
Ín 917 ang 15 wrence of Arabia), he defeated the Turks 
Siddo in Pal 18 see Lawrence, T. E.). His victory at Me- 
con cn On Sept. 18, 1918, gave the British 


Allen yria and Palestine. 


Egypt атон as British high commissioner for 
British and F 9 to 1925. Arabs were bitter because the 
and be ieee refused to give them independence, 

Оте in ез, Allies had promised the Jews a national 
With tact and eae handled a difficult situation 

dmu y. 
дапа Нету Hynman Allenby was born in Suffolk, 
rica. When sus many years with British forces in Af- 
Cavalry divisi orld War | began, he commanded first a 
ti Foe and then a corps of the British Expedi- 
5. His iia. He became an army commander 
P Felixstowe itle was Viscount Allenby of Megiddo 
President cossens, Salvador (1908-1973), served as 
IS overthrew ile from 1970 to 1973, when military lead- 
Ported that Alien government. The military leaders re- 
volt, after refu. ende committed suicide during the re- 
been the first 49 to resign from office. Allende had 
"st Marxist to be freely elected to lead a na- 
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tion of the Western Hemisphere. As president, he na- 
tionalized Chile's banks and copper mines and many 
other industries. 

1 Allende was born in Valparaíso. He became involved 
in politics in 1926 while a student at the University of 
Chile. He earned a medical degree at the University of 
Chile in 1932. 

In 1933, Allende helped organize Chile's Socialist 
Party. He was elected to the Chamber of Deputies, a 
house of the Chilean legislature, in 1937. Allende later 
served as Chile's minister of health. From 1945 to 1970, 
he served in the Senate. 

See also Chile (Marxism and military rule). 
Allerdale (pop. 96,300) is a local government district in 
western Cumbria, England. The district includes part of 
the Lake District, and Keswick is a popular centre for 
tourists. Dairy farming is important in the lowlands in 
the northwest, and there are hill farms in the upland 
areas. Along the west coast, modern industries include 
engineering and the manufacture of plastics and fibres. 
Allergy is a body reaction that occurs in persons who 
are sensitive to certain substances. A substance that is 
harmless to a nonallergic person may cause mild to ex- 
tremely severe symptoms in an allergic person. A per- 
son can develop an allergy at any time, but in most 
cases the first symptoms appear in childhood. 

Common forms of allergy include asthma, hay fever, 
and a year-round nasal allergy called perennial allergic 
rhinitis. Others are eczema (itching red swellings on the 
skin), hives, allergic headaches, and allergic digestive 
disturbances. 

A substance that causes an allergy is called an a//er- 
gen. The allergens that cause most asthma, hay fever, 
and other respiratory allergies include house dust, 
mould spores, pollen, and the dandruff or hair of house- 
hold pets. Many foods may cause allergic reactions. 
These foods include chocolate, cow's milk, eggs, wheat, 
and certain seafoods, especially shellfish. Additives such 
as food colourings and preservatives are also common 
allergens. 

Early human beings probably had allergies, and they 
still exist in many animals as well as in people. But not 
until the early 19005 did doctors begin to understand 
the specific causes and characteristics of allergy. Today, 
the term allergy is often used to refer to a specialized 
field of medicine. An allergist is a doctor who treats al- 
lergic diseases. . 

How an allergy develops. The body of an allergic 
person reacts to some allergen or allergens to which it 

reviously has been exposed. An allergen is capable of 
stimulating the body to produce proteins called anti- 
bodies (see Protein). The allergens and the antibodies 
then act together to release certain substances from the 
body cells into the blood and other body fluids. These 
substances, called H-substances, bring about reactions 
in other cells or tissues. Many H-substances can cause 
allergic reactions in people and animals. The chief H- 
substance that causes allergy in people is histamine. 

The H-substances that are released into the body af- 
fect allergic target tissues. Most of these tissues are cap- 
illaries (small blood vessels), mucous glands, or smooth 
muscles (muscles of the stomach and of all other inter- 
nal organs except the heart). The location of these tis- 
sues in the body—along with their particular response 
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to H-substances— determines the specific allergic dis- 
ease. In general, histamine causes capillaries to enlarge, 
mucous glands to secrete, and smooth muscles to 
tighten. 

After a person's body has produced antibodies in re- 
sponse to a particular allergen, any future exposure to 
the allergen will stimulate antibody production. But 
such allergic antibodies do not behave in the same man- 
ner as the protective antibodies that a person's body 
produces to fight infection. The protective antibodies 
fight disease organisms and destroy them or make them 
harmless. If the body continues to make such antibodies 
after the organisms have been destroyed, the person 
may become immune to the disease. 

Emotional factors. The allergen-antibody reaction 
does not fully explain allergy because the allergic target 
tissues are under the basic control of the autonomic 
nervous system (see Nervous system [The autonomic 
nervous systeml). The autonomic nervous system tends 
to keep these tissues in their normal state of balance. 
But the autonomic nervous system itself is involved in 
other body responses, such as emotions. As a result, 
strong emotions may also affect the reaction of an aller- 
gic target tissue. Types of emotions that increase the 
probability of an allergic response include anger, fear, 
resentment, worry, and lack of self-confidence. 

Nerve centres in the brain take part in emotional re- 
sponses. A part of the brain called the hypothalamus 
constantly checks and controls the autonomic nervous 
system. The hypothalamus, in turn, is considerably influ- 
enced by the cerebral cortex of the brain. When certain 
stimuli come into the brain as a result of seeing or hear- 
ing, a message is formulated in the cerebral cortex. If 
the message is one that could cause any kind of emo- 
tional response, it is sent to the hypothalamus. The hy- 
pothalamus then sends the message via the autonomic 
nervous system to the allergic target tissues. If the aller- 
gic target tissues receive an emotionally painful mes- 
sage, they become more likely to react to histamine. See 
Brain (The cerebrum). 

Hereditary factors, Such allergies as asthma, hay 
fever, eczema, perennial allergic rhinitis, and certain 
kinds of allergic headaches tend to run in families. One 
member of a family may have asthma, another may have 
hay fever, and still another may have eczema and hay 
fever. Doctors have observed an inherited tendency to 
develop allergy. If both parents have an allergy, each of 
their children has about a 75 per cent chance of devel- 
oping one. If only one parent has an allergy, the proba- 
bility is 50 per cent or less. 

^n inherited tendency toward allergy apparently does 
not follow any strict genetic laws. Therefore, allergy is 
said to be familial, rather than directly inherited. 

The allergic threshold. Many factors besides emo- 
tions and heredity can influence a person's reaction to 
allergens. All patients with an allergy have an allergic 
threshold, the particular level of their body's resistance 
to allergic disease. The allergic threshold varies, de- 
pending on the type and seriousness of various factors 
at any given time. For example, whether people develop 
asthma when exposed to pollen or dust may depend on 
their emotional state or a change in the weather. It also 
may depend on whether they already have some other 
disease or are overtired. An increase in one or several 


of these factors might lower the patient's allergic thresh. 
old enough to cause an allergic attack. On the other 
hand, a decrease in one or more of the factors could 
raise the allergic threshold and reduce the chances of 
an attack. 

An allergist, when diagnosing and treating any al- 
lergy, must consider all the forces acting on a patient 
that could contribute to that person's condition. This 
procedure helps explain why the proper treatment ofa. 
lergy takes so long to establish in many cases. 

Diagnosis and treatment. There is no complete 
cure for allergy. People may be able to avoid the symp- 
toms of a particular allergy by avoiding the allergen that 
Causes it. But they still remain allergic to the substance. 

On the other hand, allergy can be controlled. The rate 
of occurrence and the seriousness of the attacks can be 
decreased, and complications can be prevented. In mos 
cases, if treatment starts soon after the first symptoms 
are recognized and continues on a regular basis, it pro 
duces good results. An untreated allergy tends to be- 
come worse rather than better. ў 

The doctor first gives ће patient a physical examina 
tion and diagnoses the presence of an allergic disease 
from the person's symptoms. Carefully controlled skin 
tests are used to identify the allergens causing the tro 
ble. The allergist injects small doses of many of the mot 
common allergens in separate areas just beneath the 
skin. Substances to which the patient is allergic cause 
the skin to become red and slightly swollen at the injec 
tion site. The procedure generally causes little discom 
fort and the redness and swelling quickly disappear. 

Next, the allergist compares the results of each skin 
test with the results of the patient's physical examination 
and medical history. Skin tests do not always provide ' 
definite answers, but they serve as guides to identiic 
tion of allergens. Blood tests and examination of sam he 
ples of the patient's nasal mucus also help in the diag 
sis. 

Skin tests cannot identify a food allergy if the food 
causes an allergic reaction only after it has been 
changed during the process of digestion. To dete of 
a food allergy, the doctor may put the patient on uy 
trolled diet. The allergist removes from the person a 
all foods that most commonly cause allergic rear et 
This step may relieve the symptoms. If so, the do 
turns the foods one at a time to the diet. If the ye " 
flares up again after the person eats one of the fo 
or she probably has an allergy to that food. thea 

After the substance or substances that trigger à 
lergic reaction have been identified, the patient s 
to avoid them as much as possible. This may be E. 
easy if the substance is a food, such as chocolate, nis 
hair of a particular kind of animal. But if the айе 
house dust or ragweed pollen, the person mày 
extremely difficult time trying to avoid it. "T 

If the allergen cannot be avoided, the da 
the patient drugs to relieve the symptoms. Suc aiti 
include the antihistamines and, in more severe 
steroids. 

A treatment called /yposensitizatior, ог llergies 
tion, is helpful for some types of respiratory a gic th 
especially asthma, hay fever, and perennial a te aller 
nitis. Hyposensitization is aimed specifically at 
gen-antibody reaction. The doctor injects an € 


ct such 


desensititt 


small dose of pollen or other allergen into the body on 
a regular basis. In most cases, the patient receives injec- 
tions twice a week for about two months, and then once 
aweek The doctor gradually increases the amount of al- 
lergen up to what is called a maintenance dose. The in- 
jections cause the body to produce antibodies called 
blocking antibodies. The blocking antibodies combine 
with the allergens. This results in fewer allergens being 
left free to react with the regular allergic antibodies. 
Related articles in Wor/d Book include: 


Antibiotic (Allergic Asthma Headache 
reactions) Eczema Hives 
Antihistamine Hay fever Steroid 


Alley, Rewi (1897-1987), a New Zealand poet, became 
famous for his work in industrial cooperatives in China. 
Heis honoured in a museum in Wuhan dedicated to the 
founders of the Communist Revolution of 1949. 
Alley was born at Springfield in Canterbury, New Zea- 
land. He won the Military Medal for bravery during 
World War 1. After the war, he became a farmer. In 1927, 
he walked off his land and travelled to China. There, he 
Supported the Communists in their fight for power. 
After the Communists established the People's Republic 
of China in 1949, Alley founded industrial cooperatives 
there and assisted with China's agricultural develop- 
ment. He ran a school in Shandan for more than 40 
zin He also published dozens of books of poetry. 
iu тот for the Communists made him a contro- 
idt е їп New Zealand before western recogni- 
vul mmunist China. Later, he was honoured for 
Proving relations between China and New Zealand. 
bees oe (1566-1626), was an actor in the Eliza- 
1599s rin . He reached the height of his fame in the 
Christopher M a for his performance in some of 
wih the For ‘arlowe's plays. In 1600, he was associated 
dee une Theatre in London, along with Philip 
Alleyn S Owner and manager. 
ayee he born in London and began acting atan 
events (see ches fortune organizing bearbaiting 
in south Londo ing). He founded Dulwich College, 
desta come ог more countries ina defence — 
ance agree io on threat or enemy. Members of an alli- 
courage a we in the event of war or to dis- 
ten ds ential enemy from attacking. One alliance 
esulted in an opposing alliance to balance its 


^n alt 
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power. Sometimes, alliances have been a preparation 
for war. For example, Germany, Italy, and Japan signed 
an alliance before the Japanese entered World War 1. 
Sometimes, an alliance has been formed among nations 
already fighting a war on the same side. For example, 
the Allies in World War Il founded the United Nations. 
An example of an important alliance today is the North 
Atlantic Treaty Organization (NATO). 

Related articles in World Book include: 


Holy Alliance Southeast Asia Treaty Organi- 
International relations zation 
North Atlantic Treaty Organiza- Triple Alliance 

tion Warsaw Pact 


Allies. See World War I (introduction); World War 11 
(table: The Allies; Strategy). 

Alligator is the name of two kinds of reptiles related 
to crocodiles. The American alligator lives in the waters 
and lowlands of southeastern United States. The Chi- 
nese alligator lives in the lower Yangtze River Valley, in 
China. Other closely related reptiles are the caymans of 
Central and South America. Caymans are often called al- 
ligators. 

Body. Alligators resemble lizards in their shape, but 
they have thicker bodies and tails than most lizards. Alli- 
gators' jaws are set with many sharp teeth. Their eyes 
stick up above their skulls so that alligators can see 
above the water while their bodies are beneath it. They 
use their short, strong legs for walking. Alligators swim 
by moving their tails from side to side. 

An alligator's skin is tough. The skin on the animal's 
back is rough and ridged with dozens of small bones 
called osteoderms. The skin on the belly is smooth and 
was once used to make a handsome, long-lasting 
leather for handbags, shoes, and other articles. 

American Alligator A young American alligator has 
yellow marks across its body, but these fade after a time. 
When grown, the American alligator is dull grey and 
dark olive in colour. 

Alligators in the past grew to be 5.5 metres long or 
longer. Today, few can be found that have reached even 
a length of 3.7 metres. Male alligators from 34 to 3.7 me- 
tres long weigh from 204 to 249 kilograms. Females sel- 
dom measure more than 2.7 metres long, or weigh over 
73 kilograms. 

Habits. The female American alligator makes her nest 
of grass and other plants, which she forms into a pile 


gator, : i 
for Walking, i Body is suited for life on land and in water. The alligator uses its short, stocky legs 


e Water, it swims by sweeping its tail from side to side. 
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The alligator's powerful jaws can crack cattle bones. But if 
the jaws are shut, they can be held closed by a person's hands. 


A swimming alligator can keep its eyes and nostrils above the 
water because of the shape of its skull. 


about 1 metre high and just over 2 metres across. She 
lays 20to 60 eggs in the centre of the pile, where the 
nest is wet. The eggs are white, hard-shelled, and 
slightly larger than hens eggs. The young emerge from 
the eggs after about nine weeks. 

Alligators provide more care for their young than do 
most reptiles. After laying eggs, the female stays near 
the nest, guarding the eggs against predators. When the 
young hatch, they give high-pitched yelps, and the 
mother comes to scratch open the nest and free them. 
The mother protects her young for a year or more. 

When first hatched, the young alligators are about 23 
centimetres long. During the first six years of their lives, 
both males and females grow about 30 centimetres in 
length each year. After this time, the females grow more 
slowly. But the males continue to grow at the same rate 
for several years more. Alligators probably live 50 to 60 
years. 

In winter, alligators remain resting underwater, bury 
themselves in mud, or go into deep holes that they have 
made with their bodies. During droughts, these holes 
often provide the only refuge for aquatic animals. When 
rains return, the fish, frogs, turtles, and other animals 
that have survived in the alligator holes repopulate 
swamps and marshy lakes. 

American alligators eat many kinds of small animals 
that live in or near the water, including fish, snakes, 
frogs, turtles, small mammals, and birds. Large males 


sometimes attack dogs, pigs, or even cattle. They dra 
these animals under water to drown them, and then tu 
them to pieces. Alligators do this by grabbing hold of 
part of their prey with their jaws and twisting until the 
part comes off. Fortunately, even the largest alligators 
seldom attack human beings. The muscles that close x 
alligator's jaws are very strong. But once the jaws are 
shut, they can easily be held closed by a person's bare 
hands. People have sometimes captured alligators in 
this way, without using any weapons. 

Chinese alligator. The Chinese alligator grows to 
between 1.2 and 1.5 metres long, half the size of the 
American alligator. It is greenish black with yellow 
speckles on the side of the head and body, It lives in 
burrows in the banks of rivers, and hunts snails, fresh 
water mussels, fish, and turtles. The Chinese alligators 
very rare. According to conservationists it is classifieds 
“critically endangered". There are only 300 Chinese all 
gators left in the wild. Today they are protected by Œ 
nese law. They were killed for meat, and the areas 
where they live have been ploughed up for growing 
crops. Changes in drainage systems have drowned thes 
in burrows or else left them “high and dry‘ a long dis 
tance from fresh water. They have also been killed by 
the run-off of poisonous chemicals from agricultural 
land. А 

To increase numbers, the Chinese alligator is being 
reared in captivity in China, and in Louisiana, in the 
southern United States. " 

Alligators and crocodiles. Alligators are often "a 
taken for crocodiles but are different from them g= 
ways. The fourth tooth of the alligator's lower jaw a 
into a pocket of the upper jaw. The same tooth int d 
crocodile fits into a groove in the side of the upper p 
making it visible when the animal's mouth is d 
other way to tell the American alligator from the : 
can crocodile is that the American alligator has à ue 
broader snout. Alligators are also much less ma а 
and active than crocodiles. In the United States, afg 
tors and crocodiles are found together only pe 
marshes at the southern tip of Florida. Both "Ea H 
and crocodiles belong to the great group of e ii See 
ians. This group also includes caymans and 92У2* 
Crocodile; Gavial. dile 

Scientific classification. Alligators are in the ks 
ily, Crocodylidae. They make up the genus АШдао е БА 
can alligator is A. mississippiensis; the Chinese allig 
sinensis. 


Alliteration occurs when the same sound n 
ceeding accented syllables. In “Peter Piper e created 
of pickled peppers,’ for example, alliteration a d 

by the occurrence of a p sound at the beg ile pit 
every accented syllable. The first sentence р h poety 
graph has alliteration of s sounds. Old Eng t of at 
had no rhyme, but was held together by a ра and cons” 
literation. Alliteration, like rhyme, asso е 
nance, is a device of repetition that helps eXPI^7 nds! 
feelings and ideas of a poem. See also Poot) tt jes t0 
Allopathy is a method in medical Lake that dÝ 
cure a disease by producing effects on the is som , 
fer from the effects of the disease. The term E that тей 
times wrongly used to cover all the рга! ш pin. 
cine and surgery use to cure disease and re 

See also Homeopathy. 
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Allosaurus was a large, meat-eating dinosaur that 
ied about 150 million years ago. Allosaurus lived in 
what is now the western United States. It grew about 11 
metres long, stood about 2 metres high at the hips, and 
weighed about 1.8 metric tons 

The head of A/losaurus was 0.9 metre long. Its jaws 
bad about 70 teeth, each 8 centimetres long with jagged 
edges for slicing flesh. Holes in the skull lightened the 
weight of the dinosaur's large head. A pair of distinctive 
low. bony bumps rose in front of the eyes. The dino- 
маѓз short front legs had three strong, curved claws on 
each hand. The hind feet were birdlike, with three toes 
pointing forward and a small inner toe pointing back- 
ward. Allosaurus walked on two legs with its body paral- 
lelto the ground and held its long tail out behind for 
balance. The animal could rear up to a height of 3.7 me- 
es or more. 

Allosaurus preyed on other dinosaurs. Many dino- 
surs, including Apatosaurus and Diplodocus, were 
much larger, and so A//osaurus may have eaten mostly 
smaller dinosaurs. When A//osaurus did eat larger dino- 
saurs, it may have attacked only the weaker ones, such 
& бе young or the sick. It may also have eaten dino- 
Surs that had already died 

See also Dinosaur (picture: Dinosaurs of the Jurassic 
Period) 

Allotment, in England and Wales, is a plot of culti- 
vated land not larger than 2.02 hectares. But the term a/- 
^t generally refers to an allotment garden, where 
E grow vegetables or fruit. Most allotment gar- 
Sare less than 0.1 hectare in area and are leased to 
Gardeners, 

< and Wales, there are about half a million 

i See 24,000 hectares of land. Most of the 
гем ed by local authorities, but some plots 

Es enants by private landowners. By law, _ 
E ment authorities must provide allotments if 
quested by six local parliamentary electors. 
Py, in chemistry, is the ability of an element to 
tropes E one form. These forms are called a//o- 
ire (1) hard empie; three common allotropes of carbon 
Whphite c o maroni diamond crystals, (2) soft, black 

n blac T ni (3) black, sooty, uncrystallized car- 

Greek es er The word a//otropy comes from 

Solid allotro sa pe (another) and tropos (way). 
Ulotropic rigen iffer in their crystal structures. But 
Sample, each m : er in their molecular structures. For 

осуде Е ecule of ordinary oxygen is made of 
Is made of three 5. Each molecule of the allotrope ozone 
Odour. But ого Oxygen atoms. Ordinary oxygen has no 

nel ne has a peculiar sharp odour (see 


fist in 


and Een Of two or more metals, or of a metal 
‘Mount of one Material. Most alloys contain a large 
Mounts o e c, called the base metal, and smaller 
terials, Man or more other metals or nonmetallic 
ĉasily, ог "Weed pure metals are too soft, corrode too 
tages to be us Ped mechanical or chemical disadvan- 
vantages can eful by themselves. But often these disad- 
With other m е overcome if the metals are combined 
е num etals into alloys. 
Metals can b of Possible alloys is almost endless. Two 
alloys with di mixed in various proportions to produce 
ferent characteristics. For example, lead 
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and tin are alloyed in various proportions to produce 
batches of solder with different melting temperatures. 
Three, four, or more different metals may be mixed to 
gether to form a single alloy. 

Most alloys are made by melting two or more metals 
mixing them together, and then allowing them to hard 
en. Some alloys can be formed without melting. For ex 
ample, when powdered mixtures of two or more metals 
are pressed together and then heated, the fine particles 
may join together to form a compact mass. 


Characteristics of alloys 


Some alloys are simple mixtures. One metal is dis 
solved in another in much the same way that salt may be 
dissolved in water. In such mixtures, the atoms remain 
essentially unchanged. But sometimes the metals in the 
alloys unite in such a way that the particles become re 


An alloy is a mixture of metals or of a metal and another mate- 
rial. Steel, for example, is an alloy of iron, carbon, and often 
manganese. The power lathe in the picture above is made of du- 
rable tungsten steel. Adding copper to tin produces bronze, я 
strong alloy that is able to resist corrosion. The ancient swor 


below is made of bronze. 
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arranged and form chemical compounds that are very 
strong and stable. 

Alloys consist of extremely tiny regions called grains. 
Each grain is a small crystal composed of specific ar- 
rangements of atoms, and is tilted differently from those 
next to it. Most alloys contain many grains, and the 
boundaries separating these grains are often sources of 
weakness in the material. The rate at which alloys are 
heated and cooled affects the grain size. Usually, the 
faster they are cooled from a high temperature, the 
smaller the grains will be. The desired grain size de- 
pends on the alloy's intended use. Heat-treating and an- 
nealing (heating followed by controlled cooling) are 
major processes used to change certain characteristics 
of alloys. See Annealing. 

There are two types of alloys. Single phase alloys 
have the same composition throughout. For example, 
copper and nickel in any proportion form a single phase 
alloy. Polyphase alloys have distinct regions. The pro- 
portion of the various metals in a polyphase alloy is the 
same throughout a region. But the proportion can vary 
significantly from one region to another. Steel is a poly- 
phase alloy of iron, a very small amount of carbon, and 
various other materials. 

Most alloys are harder than the metals from which 
they are made. They are also less malleable. This means 
they are harder to hammer into shape. Most alloys are 
less ductile than pure metals. That is, they are less easily 
drawn out into fine wires and similar shapes. But most 
alloys are more fusible, or more easily melted, than the 
pure metals of which they are composed. Some alloys 
will even melt at the comparatively low temperature of 
hot water. Few alloys can conduct electricity as well as 
many metals in their pure forms. 


Kinds of alloys 


The first alloys were made in prehistoric times, per- 
haps soon after people first learned about metals. They 
were made of metals that were plentiful and easy to 
melt—copper, tin, lead, and zinc. Bronze, the first alloy, 
was probably discovered when copper and tin were ac- 
cidentally melted together and allowed to harden. It was 
much harder than either copper or tin. Bronze became 
widely used, particularly for knives, spearheads, and 
other implements that needed to be kept sharp. 

Costly and ornamental alloys. Gold and silver have 
long been used as alloys rather than as pure metals. Just 
enough cheaper metals are added to them to reduce the 
cost of gold and silver articles while keeping the ap- 
pearance of the precious metals. Such alloys also hard- 
en the gold and silver and keep them from wearing 
away rapidly through use. Gold is often alloyed with 
such metals as copper, palladium, platinum, or silver. 
For example, yellow gold is an alloy that consists of gold 
and equal parts of copper and silver. Articles made from 
alloys of gold include jewellery and ornamental objects 
(see Gold [Uses of gold). Silver is usually alloyed with 
copper to make jewellery and tableware (see Silver 
[Uses of silver]). 

Several cheaper alloys are used to make attractive but 
inexpensive objects. German silver is used for such ob- 
jects as candlesticks and cutlery, It is a blue-white alloy 
of copper, nickel, and zinc. Pewter is a silver-coloured 
alloy that is easy to work and can be highly polished. It 


contains mostly tin, with small amounts of antimony as 
copper. It is used for such items as plates and vases. 
Coins are also made of alloys of various metals (see 
Money). 

Alloys of iron. Iron is the most vital industrial ment 
It is almost always used in an alloy rather than asa pwe | 
metal. Alloys that contain iron are ferrous alloys. Thos 
that do not contain iron are nonferrous alloys, 

One of the purest forms of iron in common use is 
wrought iron. It contains only a small percentage of ar 
bon, which is found in nearly all types of iron and sted 
Wrought iron is tough, but rather soft and easily 
worked. It is often made into porch railings and other 
decorative items. Cast iron contains 2 to 4 per cent ar 
bon. Cast iron is very hard and brittle, and cannot be 
worked at any temperature. Car engine blocks are traé- 
tionally made from this alloy. 

The term stee/ is used for many different alloys of 
iron. These alloys vary both in the way they are made 
and in the proportions of the materials added to the 
iron. All steels, however, contain small amounts of car 
bon and manganese. Manganese increases the hardots 
of steel (see Manganese). | 

Each type of steel has its own distinct advantages. 
Steel containing nickel is very strong and is highly re 
sistant to rust and corrosion. Stainless steel, which cot 
tains nickel and chromium, is noted for its ability tor 
sist rust, tarnish, and the effects of heat and wear. _ 
Tungsten steel is a valuable alloy for such metal-cutting | 
tools as power saws and drills. Machine tools of tung: 
sten steel keep their hardness and sharp cutting «ч 
even if they become red-hot while used. Мон 
a hard, heavy metal that gives steel some of the ne 
qualities tungsten steel has. Such metals as coba in 
chromium are added to steel to give it hardness 
sistance to high temperatures. йй 

Alloys for strength and lightness. The bee 
vehicles, especially aircraft, must be strong Mw : fe 
and light for speed and economy. Alloys have pa 
veloped to meet these requirements. Pure alum! 
light, but it is too weak for most construction pU 
Many other metals can be mixed with айй 
make alloys that are hard, durable, and light e 
first of these alloys was dura/umin. It contains ae 
aluminium, with small amounts of copper, тало бя 
and magnesium. Duralumin is only slightly en ý 
pure aluminium and about as strong as steel. Mir 
loys of aluminium have been developed conta! p. 
magnesium, and lithium. These alloys are ie 
and more resistant to bending than is ди „=й 

Magnesium is only about two-thirds as pa : 
minium. It is not strong enough by itself for [meti in 
tural purposes, but it is used as the pes 
two important alloys, magnaliurm and Dow hard 5 

Other alloys. Several other alloys are 45 ip wid 
tungsten steel or harder. One of these 15 Зе дзе ge 
consists chiefly of cobalt, chromium, апй ting 
lite is used to make drilling bits and dura j: is almo 
tools. Carboloy, an alloy used for cutting (0 "bon, and 
as hard as diamond. It contains tungsten, E coppe"! 
cobalt. Beryllium is often mixed with bronze; 
and other metals to increase their hardness. of them 

Many other alloys are widely used, Ee soldet 
highly specialized purposes. One of these 


which is important because it has a low melting point. 
One of its most valuable uses is for bonding metals to- 
«Wood's metal, an alloy of bismuth, tin, lead, and 
tadmium, also has a low melting point. For this reason, 
tisused in fuses for automatic fire alarms and sprinkler 
gstems. Alnico is a magnetic alloy capable of lifting up 
fo BO times its own weight. Alloys containing large 
amounts of rare-earth elements produce magnets hun- 
dreds of times more powerful than Alnico (see Rare 
earth. Permalloy also has important uses as a magnet. 
Anumber of new combinations and processes are 
being used for especially demanding applications. For 
sample, many jet engines and spacecraft are made with 
superalloys of nickel, cobalt, and other elements. Super- 
alloys have been developed to resist extremely high 
temperatures, internal pressures, and oxidation. Combi- 
tations of metals and nonmetallic fibres, called compos- 
ites are stronger and stiffer than aluminium or steel and 
more resistant to fatigue (weakening under stress) and 
torsion, Composites are also being made entirely of 
fonmetals, such as graphite and epoxy. Articles made 
with composites include aircraft and spacecraft parts 


and sporting goods. 
Related articles in World Book include: 

Amalgam Bronze Mushet, Robert F. 

Annealing Duralumin Nickel silver 

Asaying Iron and steel Permalloy 

pani metas Metal Pewter 
Metallography Solder 

Sritannia metal Monel metal Stainless steel 


—e W. (1897-1967), was an American 
psycholog own for his research in human personal- 
M abort opposed the idea that an individual's person- 
à bundle of physiological drives and conditioned 
5. Allport emphasized the gradual growth and 
"c of human personality. He believed that a per- 
EE! product of environmental 
а unique force striving to develop his or her 
sn potential, Gordon Willard Allport was pont in Mon- 
та, Indiana, U.S.A 
spice is a spice with a flavour similar to that of a 
Оп of cinnamon, cloves, and nutmeg. Allspice 
mes called Jamaica pepper, or pimento. It 
The m the immature berries of the pimento tree. 
^in, and o are gathered by hand, dried in the sun or in 
ground into powder ог sold whole. ‘ 
Use allspice to season baked goods, fish, li- 
is rion and smoked meats. Oil from the berries 
thetaste of nnd a perfume for soap and to disguise 
Sm Some medicines, 
Alluvial Pimento, 
es andona isa deposit of stratified silts, sands, grav- 
Shaped an ej materials. Its outline is generally fan- 
stream Ко fan is formed where the velocity of a 
leaves a is enly reduced, particularly where a stream 
Alluvium | ntain and enters a large valley. 
ral depo 5 soil, sand, gravel, clay, silt, or other mate- 
Occur Where ri у running water. Alluvium deposits 
down aia, or streams lose velocity flowing 
Зи, The dey insides or into quiet lakes, inland seas, or 
"ма fan; Posits form alluvial fans and deltas (see Al- 


Almage Delta), 
Sts See Astr 


Almagno Di ‘onomy (The Ptolemaic system). 
L 


ego de. See Pizarro, Francisco. 
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Almanac is a book or pamphlet, usually published 
once a year, that contains many kinds of information. An 
almanac often includes a calendar, outstanding dates 
and events, movements of heavenly bodies, and facts 
about governments, history, geography, and weather. It 
may also give figures on population, industry, and farm 
production. 

Almanacs originally provided a calendar of the 
months, with eclipses, the movements of the planets, 
and the rising and setting times of the sun, moon, and 
stars. Farmers and navigators used this information. 

Many scholars believe that the earliest almanacs con- 
tained predictions made by ancient Persian astrologers. 
later, almanacs appeared in Rome. The oldest existing 
copies of almanacs today were written in the 1300s and 
14005. Publishers issued almanacs in Great Britain in the 
1600's to give information about the calendar. These in- 
cluded the Nautical Almanac, for sailors. 

Almanacs appeared in colonial America in the 1600s. 
They were usually small pamphlets giving calendars, the 
dates of religious feasts, weather forecasts, and signs of 
the zodiac (see Zodiac). Benjamin Franklin first pub- 
lished Poor Richard s Almanac for 1733. The book in- 
cluded poetry, astronomy information, and lists of 
roads. See Poor Richard's Almanac. 

In the 1800s, many governments and newspapers 
began issuing almanacs. These included food recipes, 
first-aid advice, weather predictions, and conundrums 
(short, humorous questions and answers). 

Almanacs today, such as The World Almanac, contain 
general information. Almanacs published by groups, 


Parker's 
EPHEMERIS 


Forthe Y s ar of Our LORD 
1765. 


Being the Third after Biffextile or Leap-Yenr- 


ag бо ТЕШУ E mec 
The Seventy-fourth Impreffion. 


DON: Printed for the Company of 


ON 
Y 63. 
STAT 10N LE Мо» ака. 


Title page of an almanac, printed in London in 1763. Ephem- 
eris was another word for almanac. 
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such as the United Nations, contain facts, statistics, and 
documents about many countries. Newspapers, reli- 
gious groups, business organizations, and certain trades 
or professions publish almanacs with specialized infor- 
mation. 

A book of great value to navigators and astronomers 
is The Astronomical Almanac, published by the United 
States Naval Observatory. This almanac includes tables 
and charts about stars, tides, eclipses, latitude, longi- 
tude, and weather. Two useful almanacs published in 
the United Kingdom are Whitakers Almanack and The 
Statesman s Year-Book. These almanacs provide general 
information about all countries in the world. 

See also Banneker, Benjamin; Calendar (picture: 
Early printed calendars). 

Almandine. See Garnet. 

Almaty (pop. 1,147,000), also spelled A/ma-Ata, is the 
capital of Kazakhstan. It lies in southeastern Kazakhstan, 
in an irrigated valley at the foot of the Tian Shan moun- 
tain range (see Kazakhstan [map]. Almaty is the political, 
economic, and cultural centre of Kazakhstan. It has many 
treelined boulevards and large parks, which contribute 
to the city's beauty. 

Industries in Almaty produce textiles, printed mate- 
rial, and metal and food products. The city is the home 
of the Kazakh University and a number of specialized in- 
stitutes of higher learning. The Medeo sports complex 
hosts international sports competitions. 

Almaty was founded in 1854. It was originally called 
Verny. Іп 1921, it was renamed Almaty, which means "fa- 
ther of apples.” The name refers to nearby apple or- 
chards. In 1929, Almaty became the capital of Kazakh- 
stan, when Kazakhstan was an autonomous republic of 
the Soviet Union. It remained the capital after Kazakh- 
stan became an independent country in 1991. 

See also Kazakhstan (picture). 

Almond is a nut. The nuts are the seeds of the beauti- 
ful almond tree. Each nut grows in a thin, smooth shell 
that looks quite like a peach stone. A dry, leathery hull 
covering the shell splits open when the nut is ripe. 

Some almoríd trees produce sweet nuts; others have 
bitter ones. Sweet almonds are a popular delicacy when 
toasted, salted, and eaten whole, or added to chocolates 
and rich pastries. Bitter almonds are not edible. Trees 
that produce them are grown only for oil, although oil is 
also extracted from the sweet nuts. Oil of bitter almonds 
contains the poisonous hydrocyanic (prussic) acid (see 
Prussic acid). After the acid is removed, the oil is used 
in flavouring extracts. 

The almond tree is native to southwestern Asia. But 
today it is widely grown in the countries that border the 
Mediterranean Sea. The trees also thrive in California. 

Almond trees are well-proportioned and may grow 
12 metres high. They have long, pointed leaves that curl, 
and showy pink blossoms that may be 3.8 centimetres 
across, The blossoms open early in spring, long before 
the leaves appear, For this reason, almonds are grown 
commercially only in regions that do not have early 
spring frosts. The trees are grown as ornamentals in 
other regions. 

Scientific classification. The almond belongs to the rose 
family, Rosaceae. It is Prunus amygdalus. 


'Almshouses are homes provided by private benefac- 


£ Almshouses are houses for aged people. Many 
tors for the aged poor. Many almshouses have historical single storey, so the residents avoid having 10 


The almond, a delicious nut, is the seed of the almond tree 
Each nut grows in a smooth shell that resembles a peach stos 


or architectural interest. In some cases, almshouses 4 
separate dwellings in a single large building. In others 
especially in villages and older towns, almshouses #* 
small, separate houses. In England, religious orders 
founded the first almshouses in the Middle Ages. These 
almshouses were called hospitals. Archbishop Lant 
established St. John's Hospital at Canterbury in the 
10005. Henry Cardinal Beaufort founded St. Cross Hos 
tal in Winchester in about 1445. Other historic -—— 
houses include Lord Leycester's Hospital, in wanwic 
and Charterhouse, in London. 

Alnico. See Alloy (Other alloys. Istic 
Alnwick (pop. 30,000) is a local government = ee 
Northumberland, England, centred on the histor 


й 
almshoi 
р stail® 


clim 


si меніск The district is mainly rural in character, and 
Матір and forestry are important industries. Many 
mortis visit the area to enjoy its attractive scenery, both 
sind and along the coast. New light industries are 
gradually replacing the district's traditional, but declin- 
eg coal-mining industry. 

Aloe, is the name of a group of over 200 fleshy-leaved 
slants native to the Middle East, Madagascar, and south- 
om Africa. They are often cultivated in regions with 
— Aloes are related to lilies, though the 
мо greatly in ap- 
pearance. 

Aloe plants range in 
height from a few centime- 
tes to 9 metres or more. 
The leaves of many species 
become large. They are 
linceshaped and sharp- 
pointed, with jagged 
edges that end in sharp 
books, The leaves usually 
gow directly from the 
ground in the form of a 
luge rosette. From the 
centre of this rosette 
Springs the flowering stalk 
con ina dense cluster of yellow or reddish tube- 
ur flowers. The century plant, also called American 

x is similar in appearance but unrelated. 
Mea de pose: e also eu as ie 

, South America, and some Euro- 
а This species is also a common house- 
beat the juice En a bitter juice. Manufacturers 
agel. The ам temperatures to produce a powder 
zs чани is used in medicine as a laxative 
5 colourless and + ор 
many cosmetics, including skin n - 
Pott and suntan lori ‚ including skin creams, sham 
is effective p Ie has shown that aloe 
in African ed ES and frostbite. я 
oe have fibres in their 
ine iof оце D. making rope, fishing nets, and 
9. ave a finer fibre used to make 
pecies are used to make violet dye. 


аме The ition. Aloes are in the lily family, Lil- 
densis, Barbados aloe is classified as A/oe vera or A. barba- 


Barbados aloe 


ne Australian Labor Party 

lated the, grazing animal of South America that is re- 

Sometimes ther It is raised usually for its fine wool. 

lives in аг" are killed for meat. The alpaca 

ät heights fro in regions of Peru and Bolivia. It thrives 

Theb Sea to 5,000 metres above sea level. 

„which м ра is especially efficient in carrying 
баса ге ess abundant at high altitudes. 

àre believed t poe the llama. Both of these animals 

nima] of th 9 be descended from the guanaco, a wild 


е 1 
des Mountains. The alpaca has longer 


The alpaca is a South American animal valued for its thick 
straight hair, which is used to make warm, soft material 


This hair is much straighter and finer than sheep's wool 
It provides one of the best fibres known for making 
warm, soft material. Owners usually shear their alpacas 
every year. They get as much as 3 kilograms of wool 
from some of them. 

Bolivia and Peru have become the world's most im- 
portant producers of alpaca wool. They export some of 
it to the United States and Europe to be manufactured 
into cloth. They weave the remainder at home and often 
make shawls out of it. Indians of Peru raised alpacas, 
and made the wool into cloth for hundreds of years be- 
fore Europeans came to South America. Much cloth 
called alpaca actually contains sheep's wool and cotton 
and has little or no alpaca wool in it. 

Scientific classification. Alpacas belong to the family Cam- 
elidae. They are Lama pacos. 

See also Guanaco; Llama; Vicuna. 

Alpenhorn, also called a/phorn, is a long tube-shaped 
instrument used chiefly by herders in mountain regions. 
эл 


tube-shaped musical instrument used 
untainous countries. 


The alpenhorn is a long, 
in Switzerland and other mo 
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It is made of long wooden staves tightly bound together 
with birchbark strips to form an airtight tube. Alpen- 
horns are from 2.1 to 3.7 metres long. Their crude con- 
struction causes certain irregularities of pitch. The al- 
penhorn is played with a cup-shaped wooden 
mouthpiece. Gioacchino Rossini included an alpenhorn 
in his opera William Tell. The alpenhorn has been used 
since prehistoric times. 
Alpha and Omega is an expression used to give the 
idea of completeness, or “the beginning and the end.” 
The two words are the names of the first and last letters 
in the Greek alphabet. In Revelation 1:8, the Bible uses 
the words to symbolize God: "I am Alpha and Omega, 
the beginning and the ending, saith the Lord, which is, 
and which was, and which is to come, the Almighty." 
The words alpha and omega also describe Jesus Christ 
in Revelation 22:13. 
Alpha Centauri is a multiple star system in the con- 
stellation Centaurus. It can be seen only from the South- 
ern Hemisphere and lies 4.3 /ight-years away (see Light- 
year). It consists of three stars that differ in brightness. 
Alpha Centauri A has an apparent magnitude of 0.33. 
Alpha Centauri B's apparent magnitude is 1.70. Proxima 
Centauri has an apparent magnitude of 11.3 (see Star 
[Measuring brightness] The Alpha Centauri system is 


approaching our solar system at about 23 kilometres per 
second. 


Alpha Orionis. See Betelgeuse. 

Alpha particle is a positively charged, high-energy 
particle given off by the nucleus of a radioactive atom 
when it undergoes a nuclear transformation. An alpha 
particle is identical to the nucleus of a helium atom. It 
consists of two protons and two neutrons tightly bound 
together. Alpha particles weigh more than 7,000 times 
as much as beta particles (see Beta particle). Because of 
their great mass, alpha particles can travel only a short 
distance. For example, a typical alpha particle travels a 
distance of less than 5 centimetres in air. See also Nu- 
clear energy (Early developments); Radiation; Radioac- 
tivity. 

Alphabetis the series of letters used in writing a lan- 
guage. The name means exactly what the term ABC 
means as a name for the 26 letters of the English alpha- 
bet. The word comes from alpha and beta, the first two 
letters of the Greek alphabet. 

Most books, magazines, and newspapers are printed 
in the 26-letter alphabet called Roman. But the Romans 
did not invent it. They put finishing touches to a system 
that had been growing for thousands of years. For infor- 
mation on each letter of the English alphabet, see the ar- 


ticles at the beginning of each letter in The World Book 
Encyclopedia. 


The earliest writing 


In early times, people could communicate with one 
another only by speaking or by making gestures. They 
had no way to keep records of important events, unless 
they memorized the story of a great battle or important 
happening. They had no Way to send messages over 
long distances unless they passed them from one per- 
son to the next by word of mouth, or had one person 
memorize the message and then deliver it. 

The first stage in writing came when people learned 
to draw pictures to express their ideas. In ideography, 


each picture conveyed an idea. Ideography enabled 
even people who did not speak the same language to 
communicate with each other. Then people learned /o- 
gography, expressing ideas indirectly by using signsto 
stand for the words of the idea. Instead of drawing pic 
tures of five sheep to show a herd of five animals, a per 
son could draw one sign for the numeral "five" and one 
for "sheep." Gradually people learned to use a syllabic 
system, in which a sign that stood for one word could 
be used not only for that word but also for any phonetic 
combination that sounded like that word. This is wha 
we call rebus writing (see Rebus). If we used rebus wi 
ing in English, we could draw a sign for the word 
"bee"followed by a sign for the word "leaf to stand for 
the word “belief.” Finally, people developed alphabesi 
which individual signs stood for particular sounds. 
Today, most written languages in the world use alphe 
betic writing systems. For more information, see Writ 
ing. 

The earliest alphabets 


The Egyptians used a system of several hundred 
signs that stood for full words or for syllables. They 
could write the word nefer, or good, with a single sig 
forthe whole word, or with three signs, for the sounds 
n, f, and r. These signs specified the consonants in Н 
bles, but not the vowels. Egyptian writing, which deve 
oped around 3000 B.C., was formally a picture writing, 
and structurally a word and syllabic writing. - 

The Semites, who lived in Syria and Palestine, kt 
something of the Egyptian writing system. They м 
out an alphabetic writing about 1500 B.C. They a 
signs to show the consonants of syllables, just ed sone 
Egyptians did. The Semites seem to have adaptei 
of the pictures from Egyptian hieroglyphics, but e 
used these symbols for sounds in their own lang oe 
The oldest Semitic alphabet comes from the Sina P 
insula. ofthe 

The Phoenicians, who lived along the coast 
Mediterranean Sea, developed a system of 22 e 
about 1000 B.C. Their alphabet was structurally о 
to Semitic and Egyptian, with signs for cona b. 
sounds, not vowel sounds. Early Phoenician ki 
sists partly of pictographic forms, which they m P 
borrowed from older pictographic systems, ап vented 
of geometric or diagrammatic signs that they datione 
Historians find it difficult to trace the formal rea) ез 
between Semitic and Phoenician signs, pers 
cian has both pictographic and diagrammate n. шей! 
because so little is known of the ancient syste 
Syria and Palestine. rus, oe 

The Cypriots, the people of the island dnd un 
veloped an alphabet of their own. Starting heo арі 
known word-syllable system, they worked с sona 
bet of 56 signs, each standing for an initial pe sep 
and a different vowel. The next step was to cre 
rate signs for vowels and consonants. ician trad 

came in contact with Phoenic: vidual 
and learned from them the idea of writing f^ peri 
sounds of the language. Sometime during! m os 
before 800 B.C, they borrowed Phoenician ЗУЛ y gi 
modified them to form the Greek alphabet. n the 
cian alphabet included more consonants атг the 
Greeks needed for their language, so they Ч 


le 


extra signs for vowel sounds. In this way, the Greeks im- 
proved on both Phoenician and Cypriot ideas, because 
they could combine individual letters for both conso- 
nants and vowels to spell any word they wanted. 

The Greeks took over the Phoenician names for their 
signs, and in most cases the signs themselves. The first 
letter of the Phoenician alphabet, £, and its name, 
aleph, meaning ox, became A\ or alpha in Greek. The 
second letter, , or beth, meaning house, becameP, ог 
beta in Greek. The Greeks later modified the shapes of 
these letters, adding and dropping some letters, to form 
the 24-letter Greek alphabet of today. 


The Roman alphabet 


The Etruscans moved to central Italy from some- 
where in the eastern Mediterranean region sometime 
after 1000 B.C. They carried the Greek alphabet with 
them. The Romans learned the alphabet from the Etrus- 


Development of th. 
English alphabet ° 
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cans, and gave it much the same form we use today. The 
early Roman alphabet had about 20 letters, and gradu- 
ally gained 3 more. 

Capital letters were the only forms used for hun- 
dreds of years. Many people consider the Roman alpha- 
bet perfected by A.D. 114. That year, sculptors carved 
the inscriptions on a memorial column built to honour 
the emperor Trajan. The style of lettering they used is 
considered one of the most beautiful in the world. 

Carving letters in stone is not an easy job, and Roman 
stonecutters rounded or squared, simplified, and pol- 
ished their letters. They developed the beautiful thick- 
and-thin strokes we use today. They also added serifs 
(little finishing strokes) at the tops and bottoms of many 
letters. The practical reason for serifs was that the carv- 
ers found it difficult to end wide strokes without ugly 
blunt lines. And if a chisel slipped while squaring off an 
end, they could not erase the mistake. But serifs also 


The English alphabet developed from a number of early writing systems, beginning with the sign 
writing of Ancient Egypt. The Romans had given most capital letters their modern form by A.D. 
114. But the letters /, U, and W were not 


added to the alphabet until the Middle Ages. 
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The alphabets of five important languages are shown below. Hindi is India's most widely 


some Шо Wes i d northern Africa use Arabic, 
. People throughout the Middle East and n А! 
a; ais rei right to left Gaelic, along with English, is the official language of Ire- 
land. 
Greek ABLTIAEZHOIKAMNSZOIPEZTYOoXWO 


Russian 


= GTRHAUNAAIAAMIAE 
Arabic 
Gaelic Abcvershilmnoprrcu 


added a touch of strength and grace to Roman lettering, 
and are still used today in many lettering styles. 

Small letters gradually developed from capitals. 
Scribes who copied books often used uncials (rounded 
letters) that were easier to form than some capitals. True 
lower-case letters were developed later, when scribes 
saved space in books by using the smaller letters. 

The English alphabet is not well suited to writing 
words in English. It does not have a separate character 
for every distinctive sound in English, and it has several 
characters with more than one sound. Many other lan- 
guages written with Roman letters use accent marks to 
show changes in sounds. Linguists use an almost perfect 
alphabet, the International Phonetic Alphabet, which has 
more than 80 characters (see Phonetics). 


Other systems of writing 


Arabic. The origins of Arabic are uncertain. But by 
the early Mohammedan period there were two. scripts 
in use—one for ordinary use and the other for decora- 
tive purposes. The present alphabet has 28 consonants, 
Vowel signs are indicated by marks above or below the 
letters. These marks are generally omitted, except in ele- 
mentary schoolbooks and the Quran (the holy book of 
Islam). Arabic, like other Semitic languages is written 
from right to left. 

Hebrew. The Hebrew alphabet consists of 22 letters, 
all consonants. About the A.D. 7005, a system developed 
for indicating vowels with small dots and dashes, These 
signs are still in use today, but are confined to school 
and prayer books. 

Sanskrit is written in an alphabet known as Devan- 
gari, and is the oldest form of writing in India. The De- 
vangari characters developed from a version of the 
Gupta script. Gupta was an offshoot from Brahmi, proba- 
bly of Aramaic origin. The earliest inscriptions appeared 
in the A.D. 6005. The alphabet is written from left to right 
and consists of 34 consonants and 14 vowels, 

The Cyrillic alphabet evolved іп the 9005 from the 
Glagolithic alphabet, devised by two missionary broth- 
ers, Saints Cyril and Methodius, and is named after Cyril. 
It is used today in Russian and Bulgarian. Serbs and 
Croats speak Serbo-Croatian, but the Serbs write it with 
either the Cyrillic or the Roman alphabet, and the Croats 
write it with the Roman alphabet. 

Chinese is the only major language that does not 


АБВГДЕЁЖЗИЙКЛМНОПРСТУФХЦЧШЩЪЫЬЭЮЯ 
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have an alphabetical system of writing. Chinese has 
thousands of characters that stand for words. Most 
the characters are derived from pictographs of objects 
Others are combinations of pictographs used to form 
abstract words. Still others have no pictographic ы 
ground at all. Some Chinese characters can be us e: 
expressing the syllables of proper names or foreigi 
words. 

Japanese is based on Chinese, but the dM 
represent either syllables or words. Most oft e rs 
nese characters are taken directly from Chinese, d 
cause Japanese scholars copied the forms, as we 
structure, of the Chinese language. v 

Related articles. See the articles on each letter of the 
bet. See also the following articles: 


Alpha and omega Manuscript 

Braille Morse code 
Chinese language Pictograph 

Codes and ciphers Pronunciation 
Cuneiform ани 

Egypt, Ancient (The people) une 

| rinde е; Russian language 
Greek language Semaphore 
Handwriting е рое т 

Hebrew language and literature о icturel 
[ieiunia : Sign language (pictu 
Initial teaching alphabet Spelling 

Japanese language Writing 


lian e 
Alphonsus Liguori, Saint (1696-1787), an It^? 


jon o 
gious teacher, founded in 1732 the Congrega гй 
Most Holy Redeemer (the Redemptorist ой fe 
gious work among poor people in rural at al 
books on moral problems and for devotion rayer A 
nal purposes. He emphasized the power 9 p mrs 
phonsus Liguori also composed many ро 
He was born near Naples, Italy. He was C is 
claimed a saint) in 1839. His feast day is AU9 
Alphorn. See Alpenhorn. 
Alpinism, See Mountain climbing. — Europe 
Alps are the largest mountain system in 
towering snow-capped peaks and peace v, 
the Alps make them one of the most spec 
on the European continent. the Mediter 
The Alps extend northward from neat "^ een di 
ranean Sea in France and form the borda d hno - 
France and Italy. They continue eastwar ihwestei? p 
ern Italy, Switzerland, Liechtenstein, SOU" iti 
many, Austria, and northern Slovenia. 


Three famous. Alpine peaks—the Eiger, the Mönch, and the 
leftto right—form part of the majestic Bernese Alps in 
Switzerland. Glaciers lie near the mountaintops. 


mountain System is about 1,200 kilometres long. At their 
point, between southern Germany and northern 
italy, the Alps are about 260 kilometres wide. At their 
frrowest point, they cover about 48 kilometres in the 
= Alps of northwestern Italy. Mont Blanc, 4,807 
righ is = Шел mountain in the Alps. The 
, another i in, ri: 
E. amous Alpine mountain, rises 
People from throughout the world visit the Alps to 
е magnificent scenery and take part in such 
8s mountain climbing and skiing. 

b. E of years, people have feared the Alps as 
fone: E ies d Superstitious Alpine villag- 
ins and Eod devils and dragons lived in the moun- 
cm 5 avalanches and other natural disasters. 
Pie who live in the Alps still face the threat of 
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lanches every winter and spring. 
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The Alps form a great barrier between various parts 
of Europe. Before the time of Christ, few people made 
the difficult trip through the mountains. As a result, the 
ancient Romans developed a great civilization south of 
the Alps, but the culture of people north of the moun- 
tains remained largely undeveloped. Communication 
across the Alps increased after the Romans built roads 
through several Alpine passes about the time of Christ. 
Today, fine highways and railways enable people to go 
through the Alps in less than a day. 

Chief ranges of the Alps. Many geographers divide 
the Alpine region into the western, central, and eastern 
Alps. The western and central Alps are higher and nar- 
rower than the eastern Alps. The western Alps include 
all the ranges west of the Great St. Bernard Pass, which 
lies between Italy and Switzerland. The ranges of the 
western Alps include the Cottian, Graian, Ligurian, and 
Maritime Alps. The central Alps lie between the Great 
St. Bernard Pass and Lake Constance, at the border of 
Austria, Germany, and Switzerland. Their ranges include 
the Bernese, Lepontine, Pennine, and Rhaetian Alps. The 
eastern Alps rise east of Lake Constance. Their ranges 
include the Dolomites, the Hohe Tauern, and the Bavar- 
ian, Carnic, Julian, Karawanken, and Ötztal Alps. 

Climate of the Alps differs from place to place. In 
general, the high areas have colder weather and more 
rain and snow than do the low areas. 

The northern Alps often have warm, violent winds 
called föhn or foehn winds. These winds rapidly melt ice 
and snow on mountainsides and sometimes even cause 
avalanches. 

Plant and animal life. Various kinds of vegetation 
grow at different altitudes in the Alps. Beech and oak 
trees are found on the lower slopes, and fir, pine, and 
spruce cover the higher slopes. Meadows lie just above 
the tree line, the altitude above which trees cannot 
grow. Only patches of vegetation exist beyond the 
meadows. Nothing grows in the highest Alpine zones of 
rock and ice. 

Many species of animals live in the Alpine forests and 
meadows. They include the graceful chamois, which re- 
sembles an antelope; and the ibex, a rare, long-horned 
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the Alps are shown in the above illustration. Most of these features are in the 


and Germany. The measurements show height above sea level. 
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wild goat. Golden eagles and peregrine falcons fly 
among the peaks in search of prey. 

Agriculture and industry. Many Alpine farmers 
raise cattle, goats, and sheep. Steep slopes and rocky 
soil make it difficult to raise crops in the Alps. Most Al- 
pine farms lie in valleys or on sunny slopes. Farmers use 
horse-drawn ploughs to till the land on steep hills 
where they cannot use modern equipment. They grow 
such crops as barley, oats, rye, and wheat. 

Factories operate in most Alpine cities and in many 
mountain villages. The most industrialized areas of the 
Alps are in Austria and Switzerland. Products of the Al- 
pine region include chemicals, leather and shoes, tim- 
ber and wood products, machinery, paper, and textiles. 
Most factories in the Alps use hydroelectric power gen- 
erated by waterfalls in the area. Alpine power stations 
provide electricity for other parts of Europe. 

Miners obtain bauxite (aluminium ore) in the French 
Alps and iron ore in the Austrian Alps. The mountains 
also provide building stone; a low-quality, brown coal 
called /ignite; and salt. 


Tourism plays an important part in the econo 
the Alpine region. Leading resort spots in the 
clude Chamonix, France; Berchtesgaden and 
Partenkirchen, Germany; St. Moritz and Zermatt, 
erland; and Innsbruck and Salzburg, Austria. 

Alpine travel. More than 40 passes cross part 
of the Alps. Many of the passes have fine hig 

The Brenner Pass, 1,374 metres high, connects 
and Italy. It is the most widely used pass in thee 
Alps. At the Great St. Bernard Pass, between Italy; 
Switzerland, monks have operated a famous ii 
Great St. Bernard Hospice, for almost 1,000 ye 
St. Bernard dogs have helped the monks rescue; 
lers lost in the mountains or buried by an avalani 
Other important Alpine passes аге the Semmel 
Austria; the Simplon, between Italy and Switzerl 
the St. Gotthard, in Switzerland. 

The Fréjus Railway Tunnel, the first railway tut 
through the Alps, opened in 1871. it links Frances 
Italy. The Simplon Tunnel, the longest Alpine гай 
tunnel, opened in 1906. It extends 19.8 kilomet 
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between Italy and Switzerland. The first road tunnel 
trough the Alps, the Great St. Bernard Tunnel, opened 
for traffic between Italy and Switzerland in 1964. The St. 
Gotthard Road Tunnel, at St. Gotthard Pass in southern 
Switzerland, is the longest highway tunnel in the world. 
The St Gotthard Road Tunnel, which is 16.3 kilometres 
long, was completed in 1980. For information about 
other Alpine tunnels, see Tunnel. 

Climbing the Alps. The Italian poet Petrarch climbed 
Alpine peaks during the 1300's, and the Italian artist Leo- 
mardo da Vinci scaled them іп the early 15005. But few 
people attempted mountaineering in the Alps until the 
1700s, when scientists began to study the animals, 
plants, and landforms. In 1786, Michel G. Paccard, a 
french doctor, and his guide, Jacques Balmat, became 
the first people to reach the top of Mont Blanc. They re- 
corded various scientific observations along the way. 

Many of the Alps were climbed for the first time dur- 
ing the mid-1800's, when mountaineering gained popu- 
larity as a sport. In 1855, an English-Swiss group of six 
men made the first successful climb of Monte Rosa. In 
1865, climbers reached the top of the Matterhorn for the 
frsttime. The party consisted of four Englishmen, two 
Swiss guides, and a French guide. By 1900, few Alpine 
peaks remained unclimbed. 

Mountain climbing in the Alps has become more 
be ever during the 19005. Alpine guides use 
pe zm e neering equipment to help many peo- 
so qr Highest peaks. Every year, about 2,000 per- 

5 climb to the top of the Matterhorn. 
it е were formed. Geologists believe а 
More than = what is now the Alpine region. 
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gists beli ern Alps include crystalline rocks. Geolo- 
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Pushed up b y deep below the seabed and were 

тең à y the forces that formed the Alps. 
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formed ams I Ice. After the ice melted, this material 
result, Many mos valleys, which filled with water as a 
cluding the nes lakes were formed in this way, in- 
Stanc € of Lucerne and Lakes Como, Con- 
Glaciers in h and Zurich, Today, there are about 1,300 
Ў е Ips. The largest one, the Aletsch Glacier, 
Switzerland. 
Of years, By Sane have lived in the Alps for thousands 
M region, Fp 00% B.C, Celtic tribes controlled much 
mel quereg the АП. 58 to 15 B.C, the ancient Romans 
Other, Pine Celts and took over parts of 
- The Romans built roads through vari- 
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ous Alpine passes to link Rome with its northern prov- 
inces. These roadways soon ranked among the busiest 
in Europe as the result of Roman trade with the north. 

Travel through the Alps decreased after the Roman 
Empire collapsed in the 4005. But government officials, 
merchants, religious leaders, and soldiers still used the 
Roman roadways to cross the mountains. Through the 
centuries, the Alps formed part of a number of empires 
and nations. 

Workers built the first railways across the Alps during 
the late 1800's. The improvement in transportation 
helped lead to the rapid growth of tourism in the re- 
gion. Today, travellers can cross through the Alps in less 
than a day by means of excellent roads or railways. 

Related articles in World Book include: 


Austria (pictures) Mont Blanc 
Brenner Pass Saint Bernard passes 
Europe (The Alpine mountain Saint Gotthard Pass 

system) Simplon Pass and Tunnel 
Fréjus Tunnels Switzerland (The Swiss Alps) 
Germany (The Bavarian Alps) Tree (picture: Forests of nee- 
Glacier dleleaf trees) 
Jungfrau Tyrol 
Matterhorn 


ALS. See Amyotrophic lateral sclerosis. 
Alsace-Lorraine is a region in northeastern France, 
on the French-German border. It covers 31,828 square 
kilometres. Switzerland lies to the south, and Luxem- 
bourg to the north. The region is shaped like a figure 7^ 
Alsace, the north-south arm, has two administrative 
districts—Haut-Rhin and Bas-Rhin. Lorraine forms the 
east-west arm. It is divided into the departments of Mo- 
selle, Meurthe-et-Moselle, Meuse, and Vosges. 

About 4 million people live in Alsace-Lorraine. Most 
of them belong to the Roman Catholic Church. For hun- 
dreds of years, the inhabitants have been part German 
and part French. Important products of the region in- 
clude wheat, rye, barley, oats, and white and red wine. 
Mineral products include iron ore from Lorraine and 
potash from Alsace. The Vosges Mountains district of 
the west supplies timber, coal, and salt, and the streams 
of this district provide hydroelectric power. Alsace- 
Lorraine also supports an important textile industry. 

Alsace and Lorraine have long been a prize in wars 
between France and Germany. In the A.D. 3005 and 
400s, Teutonic bands drove out the Celtic tribes then liv- 


is a French province on the border with Ger- 
many. The area includes many vineyards. 
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ing in the region. In the late 700s, the area became part 
of Charlemagne's empire. It fell to the middle kingdom 
between France and Germany when Charlemagne's 
grandsons divided the empire. But before long, Alsace 
and Lorraine came under German rule. 

Alsace and Lorraine remained under German rule 
until the 15005, when France gained control of them by 
slow stages. The people fought efforts to turn them into 
French people. But the French Revolution of 1789 
brought a change of heart. The Alsatian people became 
so French in spirit that more than 50,000 moved to 
France when Germany got almost all of Alsace in 1871. 

The Germans resented the loss of Alsace-Lorraine 
after World War I. They regained control of the area in 
World War 11. The Germans moved thousands of the 
people out of the region, and replaced them with Ger- 
mans, Poles, and Russians. The Allies drove the Ger- 
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Alsace-Lorraine is a historical region in France. 
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mans out of Alsace-Lorraine in 1944-1945, and Francë 
again took control of the entire region. 
Alsatian. See German shepherd dog. 
Altai Mountains form a lofty range that runs nori 
west across the borders of western Mongolia and Ke 
zakhstan. The Altai are among the oldest mountain d 
Asia. They contain rich deposits of lead, zinc, ее 
ver, copper, and iron. Some of them have pasture 
and forests. The highest peak is Belukha, or White 
Mountain. For location, see China (terrain тар! : 
Altaic language. See Language (Other languag 
families). the cet 
Altar is a raised place or object that serves as d 
tral point of religious worship. An altar may Wwe 
as a mound of earth or as elaborate as а carve ied 
table. Altars may be located in the open alr, pec 
in buildings constructed for public жанр e 
altar probably comes from the Latin word altus, 
ing high place. ; 
енот Greeks, Romans, and Israelites g 
tars to burn incense and to sacrifice animals 07°. 
ferings to a god or gods. Christians adopt 
an altar for sacrificial worship by the AD. 10r ront 
Middle Ages, Christian altars had been пөс wall 
more central position in the church to ta 
priest stood at the altar, with his back to the ued aii 
pers. In 1964, the Roman Catholic Church ek wal off 
tive that altars be moved away from the bac regat 
church so that the priest could face the We tind? 
Eastern Orthodox churches, the altar is loc? any Proll 
screen called an iconostasis. In the 15005; T^ ii qe 
tants converted altars into simple tables a 
sacrament of the Lord’s Supper Is celebre Lote 
For pictures of an altar, see Religion (The Mass © 
cius birthday); Roman Catholic Church ( monii. 
Eucharist); Hinduism; Buddhism (види рей 
Alternating current. Sec Electric сиг 
generator; Tesla, Nikola. ; 
Alternation of generatio: e ald 
scribes the life cycle of most plants and e pw 
term generations is misleading since И let i 
ferent phases that make up a single life jii atop 
In one phase, the plant is known а5 deli calle! 
gamete-bearing plant and produces * 


at de 
ns is aterm th ali m 


gametes Gametophytes can produce male sperm cells, 
female egg cells, or both. When a sperm cell and an egg 
cell unite, they form a zygote (fertilized egg). The zygote 
develops into the next phase of the reproductive cycle. 
In this phase, the plant is known as a sporophyte or 
spore-bearing plant and produces reproductive cells 
aalled spores. Then spores develop into gamete- 
producing plants, and the cycle begins again. 

In most plants, the gametophyte and the sporophyte 
differ in size and appearance. The phase that people rec- 
ognize in ferns is the sporophyte. The familiar phase of 
mosses is the gametophyte. The sporophyte is the famil- 
ir phase of flowering and cone-bearing plants. 

See also Plant (How plants reproduce); Fern; Liver- 
wort Moss; Seed (How seeds develop); Spore. 
Alternator. See Electric generator. 

Altimeter is a sensitive instrument that indicates alti- 
tude. Altimeters are widely used on aircraft. Mountain 
dimbers, surveyors, and scientists also use them. 

There are two main kinds of altimeters, pressure al- 
‘meters and radar altimeters. Pressure altimeters are 
халдаг equipment on.all aircraft. Some planes also 
‘any radar altimeters. 

Pressure altimeters re- 
semble aneroid barome- 
ters. They determine how 

han aircraft is above 
sta level by measuring the 
Pressure of the earth’s at- 
mosphere, The pressure of 
=a atmosphere de- 

es as the altitude in- 
treases (see Air table: 

air pressure de- 
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tire nce of an 

тай from the ground, 


ese inst 
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Surface, tions height of an object above the earth's 
Ple, an aero m or some other given level. For exam- 
Plane may cruise at an altitude of 9,100 me- 


S aboy 
the helen ое ground. In geography, altitude refers to 
Mount PONE Physical feature or place above sea level. 
tude of gag v the world's highest mountain, has an alti- 
Pops above sea level. The temperature 

Up to a ut 2 or 3° C per 300-metre increase in 
Posphere he n altitude of 8 to 16 kilometres. The at- 

In astrong Comes thinner with increasing altitude. 
Tefers to the nid and in navigation by the stars, altitude 
rom ano M of the angle between imaginary lines 

"A observati er to a heavenly body and to the horizon. 
Qf less than 4 A usually cannot be made at an altitude 
Plon and be t lower altitudes, there is too much ab- 

rough the ending of light rays as the rays travel 
earth's atmosphere. 


avigati h 
fro ‘gation, altitude refers to the distance of a 


Altimeter 


Alumina 289 


Altitude record. See the tables with Aeroplane and 
Glider. See also Balloon (History (Manned exploration 
of the stratosphere]. 

Altitude sickness is an illness experienced at high 
altitudes by people who are accustomed to living at 
much lower altitudes. It is also called mountain sickness. 
Altitude sickness is caused by prolonged exposure to 
the relatively low pressure of oxygen in air at higher alti- 
tudes. Symptoms include shortness of breath, headache, 
disrupted sleep patterns, nausea, difficulty in seeing or 
hearing, dizziness, and faulty short-term memory. In 
some cases, vomiting occurs in people suffering from 
altitude sickness. 

Most people live at altitudes below 1,500 metres 
above sea level. At higher altitudes, the body gradually 
adjusts to the low oxygen pressure, partly by increasing 
the production of red blood cells, which carry oxygen to 
body tissues. This process of adjustment is called асс//- 
matization. Acclimatization can take two or three days at 
3,000 metres and two weeks or longer at 4,600 metres. 
At altitudes above 5,000 metres, acclimatization fails to 
occur in some people. If additional oxygen is not pro- 
vided, these people may die, usually from cerebral oe- 
dema or pulmonary oedema (see Oedema). 

The highest altitude on the earth's surface at which 
people permanently reside is about 6,100 metres. A few 
people live at that altitude in the Andes Mountains in 
South America and in the Himalaya in Asia. 

Alum is ће name of a particular group of double salts. 
Double salts consist of two simple salts that form crys- 
tals together in fixed proportions. Common alum is a 
double salt of hydrated (water-containing) potassium 
sulphate and aluminium sulphate. This compound is 
also called potash alum or potassium alum. Its formula 
is KAI(SO,),"12H,O. Ammonium alum, sodium alum, and 
potassium chrome alum are some other alums. Most are 
manufactured from bauxite (aluminium oxide ore). 

Potassium alum helps stop bleeding and shrinks 
human or animal tissues. Alums are used to make glue, 
dyes, baking powder, and leather tanning agents. Indus- 
try also uses alums to purify water, to harden plaster of 
Paris, and to size (coat) paper. 

See also Salt, Chemical. à 
Alumina, also called a/uminium oxide, is a compound 
composed of aluminium and oxygen. It has the chemical 
formula Al,O,. Alumina occurs in nature as a mineral 
called corundum (see Corundum). It also is found, along 
with other substances, in bauxite ore. Bauxite is the chief 
source of the alumina from which manufacturers make 
aluminium. А 

Refined alumina has wide use as an abrasive, a mate- 
rial used for grinding and polishing. Alumina resists 
high temperatures and is a poor conductor of electric- 
ity, and so it is used in furnace linings and electrical in- 
sulators. Manufacturers use à white clay called kaolin, 
which consists of alumina, silica, and water, in making 
porcelain dinnerware. Kaolin is also used in the manu- 
facture of paint, paper, and other products. 

Alumina occurs in several crystal forms. These forms 
have the same chemical formula but differ in the ar- 
rangement of their aluminium and oxygen atoms. The 
various forms can be changed from one to another by 
heating them to certain temperatures. 

See also Aluminium; Kaolin. 


Building aeroplanes of aluminium 


Aluminium alloys have a variety of uses because of their valuable properties. For example, the 
metals are lightweight but strong and so are used in the construction of aeroplanes. Aluminium 
cans chill quickly and can be recycled. Flexible aluminium foil is used in storing and cooking food. 


Aluminium 


Aluminium, also spelled a/uminum, is a lightweight, 
silver-coloured metal that can be formed into almost any 
shape. It can be rolled into thick plates for armoured 
tanks or into thin foil for chewing gum wrappers. It may 
be drawn into wire or made into cans. Aluminium does 
not rust, and it resists wear from weather and chemicals. 

Pure aluminium is soft and has little strength. For this 
reason, aluminium producers almost always alloy (mix) it 
with small amounts of copper, magnesium, zinc, and 
other elements to form aluminium alloys, The added el- 
ements give aluminium strength and other properties 
that make it a very useful metal. In fact, the world uses 
more aluminium than any other metal except iron and 
steel. 

The largest share of aluminium alloy production goes 
to the packaging industry for use in such items as bever- 
age cans, bottle caps, foil pouches, foil wrappers, and 
food containers. The construction industry uses alumin- 
ium alloys for gutters, panels, roofs and sides of build- 
ings, tubes for electric wires, and window frames. Man- 
ufacturers of transportation equipment use huge 
amounts of aluminium in aeroplanes, cars, boats, and 
railway carriages. Aluminium is used in much electrical 
equipment, including light bulbs, power lines, and tele- 
phone wires. Many other products also contain alumin- 
ium. These products include cooking utensils, golf 


clubs, knitting needles, paints, refrigerators, rocket fuel, 
toasters, and zip fasteners. 


Roasting corn on the cob in aluminium foil 


Aluminium is the most plentiful metallic ele 
the earth's crust and the third most comm 
elements, after oxygen and silicon. A: 0 
about 8 per cent of the earth's crust. But u ini 
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of separating aluminium from these ele cs for sept 
18005. Scientists then developed proce enm 
ing the elements and producing alumini E ever si 
cesses have been used to make aluminiu d А 
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es the melting point of aluminium and makes it easier 
fe cast. Tin makes aluminium easier to shape with metal- 
working tools. Zinc, especially when combined with 

jum, gives added strength. Other elements may 
also be alloyed with aluminium for special purposes. 
These elements include bismuth, boron, cadmium, 
chromium, cobalt, iron, lead, lithium, nickel, sodium, ti- 
tanium, vanadium, and zirconium. 

Aluminium, with its alloys, has many valuable proper- 
es that make it an exceptionally useful metal. These 
properties include (1) light weight, (2) strength, (3) corro- 
son resistance, (4) electrical conduction, (5) heat con- 
duction, and (6) light and heat reflection. 

light weight. Aluminium is one of the lightest met- 
# As a result, aluminium has replaced steel for many 
ies. For example, some parts of aeroplanes and motor 
whicles are now made of aluminium rather than of steel 
because lighter vehicles use less fuel. Products packed 
aluminium containers cost less to ship because the 
сеооа less than those made of other metals. 

iluminium alloys even lighter, the lightest 
metal, lithium, is added to the aluminium. 

Ын Although pure aluminium is weak, certain 

и loys are as strong as steel. Such alloys аге 
pen bodies of aeroplanes and lorries, in doit 
g roads, and in other products that require 
гонаг д Aluminium alloys lose some strength at 
inii But unlike many other metals, they 
ca Се low temperatures. Al uminium 
rersporting x used in equipment for processing, 
‚ and storing liquefied natural gas, which 
à temperature of — 162° C. 
aay MM resistance. Some metals corrode (wear 
бакшы te ере! to oxygen, water, or various 
Metals to ru mical reaction occurs that causes the 
tine or become discoloured. When aluminium 
sible layer cin however, the metal forms an invi- 
oide (ALO). Thi vin compound called aluminium 
varia 5 layer protects aluminium from corro- 
minia) oo water, and many chemicals. It makes 
E С valuable for use outdoors, where 
e effects of wind, rain, and pollution. 
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which means it can more easily be drawn into wires. As 
a result, aluminium wire, reinforced with steel, is used 
for nearly all high-voltage electrical power cables. 

Heat conduction. The first large commercial use of 
aluminium was in cooking utensils. Aluminium utensils 
heat up quickly and evenly. Aluminium also cools 
quickly, which helps make it popular for such items as 
beverage cans and ice cube trays. 

Light and heat reflection. Aluminium reflects about 
80 per cent of the light that strikes it and is widely used 
in lighting fixtures. Aluminium also reflects heat well. 
Buildings with aluminium roofs reflect much of the sun's 
heat and so stay cooler in hot weather. When fire fight- 
ers must walk through flames, they wear special suits 
coated with aluminium to reflect heat. 

Other properties. Aluminium is nonmagnetic, which 
makes it valuable for protecting electrical equipment 
from magnetic interference. Aluminium does not pro- 
duce sparks when struck and can be used near flamma- 
ble or explosive materials. The metal is not poisonous, 
and so non-acidic food can be safely wrapped in alu- 
minium foil and cooked in aluminium pots. But contami- 
nation of food with aluminium compounds should be 
avoided, because scientists suspect a link between the 
development of Alzheimer's disease and aluminium in 
the body. Aluminium can be shaped by almost any met- 
alworking process. It can also be bolted, riveted, 
welded, and joined by most methods used for other 
metals. Finally, aluminium can be recycled. 


Sources of aluminium 


Most minerals, rocks, and soils contain aluminium 
compounds. But aluminium can be made inexpensively 
only from bauxite. Bauxite is the name for any ore that 
has a large amount of a/uminium hydroxide—a chemical 
combination of aluminium oxide and water with formula 
AI(OH),. Aluminium oxide, also called a/umina, is the 
compound from which aluminium is made, 

Most bauxite consists of 30 to 60 per cent alumina 
and 12 to 30 per cent water. It also contains iron oxide, 
silica, and titanium oxide. The colour of bauxite depends 
on how much iron oxide the ore contains. The more 
iron oxide it has, the darker the colour. Bauxite may be 


theonly „2, conduction. Aluminium and copper are 
сна mmon metals suitable for use as electrical white, cream, grey, pink, yellow, red, or brown. Most 
s. Aluminium is more ductile than copper, bauxite is as hard as rock, but some is as soft as clay. 
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The richest deposits of bauxite are found in tropical 
and near-tropical regions. The leading bauxite-mining 
countries include Australia, Guinea, Jamaica, and Brazil. 

Most bauxite deposits lie near the surface of the earth 
and are mined by the opencast method. In this process, 
bulldozers and other earthmoving machines first clear 
away ће overburden--the soil, rocks, and trees that 
cover the deposits. Next, the ore is blasted loose by 
means of explosives. Huge power shovels then scoop 
up the bauxite, and trucks or railway wagons carry it to a 
processing plant. 

At the processing plant, the bauxite is crushed and 
then washed to remove clay and dirt. Some of the water 
in the bauxite is removed by drying the ore in ki/ns 
(ovens). The bauxite is then ground into a powder and 
shipped to a refining plant, where it will be made into 
aluminium. 


How aluminium is made 


There are two chief steps in making aluminium: (1) re- 
fining the bauxite to obtain alumina and (2) smelting the 
alumina to obtain aluminium. After smelting, the molten 
aluminium is cast into blocks or other forms that will be 
shaped into finished products. It takes 1.8 to 2.7 kilo- 
grams of bauxite to make 0.5 kilogram of aluminium. 

Refining the bauxite separates the alumina in the 
ore from the iron oxide, silica, and titanium oxide. To 
separate the alumina, aluminium producers use the 
Bayer process. This technique was developed by Karl Jo- 
seph Bayer, an Austrian chemist, in 1888. 

Aluminium producers begin the Bayer process by 
mixing the powdered bauxite with a solution of caustic 
soda (sodium hydroxide). Machines pump the mixture 
into large tanks called digesters. The digesters heat the 
mixture under pressure at 150° to 250° C for about 30 
minutes. The heat and pressure cause the alumina to 
dissolve in the caustic soda, forming a solution of so- 
dium aluminate. The other materials in the bauxite re- 
main as solids and are called red mud because of their 
colour. 

The mixture of sodium aluminate solution and red 
mud next passes through a series of tanks in which cloth 
filters separate the liquid from the solids. The red mud 
is discarded. The sodium aluminate solution is cooled 
slightly and sent to other tanks called precipitators. 
Crystals of aluminium hydroxide are then added to the 
solution, which is agitated (stirred) for several days. This 
process causes most of the alumina in the solution to 
precipitate (come out of solution) and collect on the sur- 
face of the crystals. 

After the alumina has precipitated, the solution is fil- 
tered to separate the crystals from the liquid. The crys- 
tals are washed to remove any impurities and then 
heated at 1100° to 1200" С. The heat drives the water out 
of the aluminium hydroxide, leaving a fine white pow- 
der of alumina. The alumina is composed of aluminium 
and oxygen. To recover the alumina that did not precipi- 
tate, manufacturers take the liquid and refine it with a 
new batch of bauxite and caustic soda. Small amounts of 
lime and soda ash may also be added. 

Smelting the alumina separates the aluminium in 
the powder from the oxygen. The smelting is done by 
the Hall-Héroult process. This method was developed 
independently in 1886 by two scientists. They were 


Charles Martin Hall of the United States and Paul L1 
Héroult of France. 

Aluminium producers begin the Hall-Héroult sme 
ing process by dissolving the alumina in a сһетіса ыё 
that is composed mainly of cryo/ite (sodium alumine 
fluoride). The bath also contains a little aluminium fe 
ride and calcium fluoride. The chemical bath is held 
large rectangular steel containers and heated to aber 
950° C. The steel containers, which are called pots or 
cells, have a carbon lining. i 

In a process called electrolytic reduction, one or 
more carbon blocks suspended in each potsendan | 
electric current through the bath. The current flows | 
the carbon lining, completing the electric circuit The 
blocks act as the anode, or positive pole of the cira& | 
and the lining acts as the cathode, or negative pole. Ai | 
the current flows through the bath, the alumina breit 
apart. The oxygen in the alumina combines with thea 
bon in the anode and is released as carbon dioxide se 
The aluminium collects at the cathode at the bottoms 
the pot. See Electrolysis. 

An aluminium plant may have as many as 200 pots 
electrically connected to one another in long rows 
called potlines. The reduction of alumina to E 
goes on continuously. Alumina is added to the p 
ularly, and the electric current keeps the bath : : 
proper temperature. A very large pot may pro uc 
about 1.8 metric tons of aluminium daily. is 

Casting the molten aluminium. About b n 
molten aluminium from the potlines is drawn 0 pee 
pots called crucibles. Each crucible holds 16 to 
ric tons of aluminium. Most of the aluminium i " 
blocks called ingots. There are two types of ia 
fabricating ingots and (2) foundry ingots. Alumi! 
also cast into forms called billets. TL 

Fabricating ingots, or rolling ingots, are ge : 
plates, sheets, and foil. The ingots may be9m weigh 
1.8 metres wide, and 0.6 metre thick. They may тойо 
to 16 metric tons. To make fabricating ingots, А if 
alloy other metals with the molten aluminium P 
nace and then purify the mixture. Scrap аш ийй? 
recycled aluminium may also be added. The А | 
process, called fluxing, consists of pumping rig | 
some other gas through the liquid. The gas re skim 
purities to float to the surface, where they x some 
off. During fluxing, chemical reactions causi woes | 
drogen gas to be trapped in the liquid. In a PP NT 
called degassing, chlorine or some other 
to the liquid to remove the hydrogen. 

After fluxing and degassing, the molt 
alloy is filtered to remove solid impuriti hod. In this 
into ingots, usually by the direct chill He which ist? | 
process, the alloy is poured into а точ he water jo 
passed through a spray of cold water. 1 
cools and hardens the alloy. acon reme! 

Foundry ingots, also called alloy ingo ages, the a 
gots, weigh 1.8 to 23 kilograms. In ee direct! 
ten aluminium is poured from the cruci ually. 
moulds, where it cools and hardens gr Н called 
ium producers sell foundry ingots to er ith 5000 
foundries. The foundries remelt the bise ШШ 
and recycled aluminium and perform | к! e allo 
ing, and degassing operations themse ^^ «ori 
aluminium is then recast and turned into 


iten aluminit g 
es. Then iti 
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Aluminium comes from bauxite, ап ore that has a large amount of a compound called alumina. 


Aluminium making involves separating the alumina and then obtaining aluminium from it. 
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| "M made either in long rectangular shapes 
Poles, railway sleepers or in the shape of thin 
поо ва "е produced in the same way as fabricating 
thousands d Сап be made into bars, rods, and parts for 
ars d ‘tems. Bars look like small rectangular bil- 
like sma ted also be hexagonal or octagonal. Rods look 
Mo tubing Sn billets. Bars and rods are made 


2 wire, and various other products. 


Molten aluminium 


Billets 


How aluminium is shaped and finished 


i f 
inium ingots and billets can be shaped by any o 
es нала processes. These processes шш, 
(1) rolling, (2) casting, (3) extruding, [ишени т 
ing, and (6) machining. sce aluminium is shaped, 

i е а еа. 5 
uet ie aino the thickness of fabricat- 
in pend by squeezing them between pairs of hew r 

i rs. The ingots are heated and then rolled to a thick 
je f 2.5 to 7.6 centimetres. After cooling, the metal is 
beilo dorm plates, sheets, or foil. Aluminium 


in to f Я 
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such things as railway carriages, ships, and storage 
tanks. Aluminium sheets measure (.15 to 6.4 millimetres 
thick. They are used for the "skins" of aeroplanes and in 
such products as awnings and cooking utensils. Alumin- 
ium foil is less than 0.15 millimetre thick. It has a variety 
of household uses, especially in cooking and in wrap- 
ping food. Rolling may also be used to shape aluminium 
billets into bars and rods. 

Casting is a process in which alloyed foundry ingots 
are melted and then poured or forced into moulds of a 
desired shape. The aluminium is removed from the 
moulds after it hardens. Casting is used to make parts of 
particular items, such as the bottoms of electric irons or 
parts for car engines. See Cast and casting. 

Extruding consists of forcing a heated billet through 
an opening in a tool called a die. А ram at one end ofa 
cylinder forces the billet through a die opening at the 
other end. The aluminium comes out shaped like the die 
opening. The extrusion process is used to make rods 
and tubing, trim for cars, and frames for doors and win- 
dows. See Extrusion. 

Drawing is used to produce aluminium wire and tub- 
ing. To make wire, a pointed aluminium rod is pulled 
through a series of successively smaller dies. The rod 
becomes wire when it reaches a diameter of less than 
95 millimetres. Tubing is made by pulling an aluminium 
rod through one die. A steel bar called a mandrel ex- 
tends through the centre of the die and hollows out the 
rod. 

A type of drawing known as deep drawing forms alu- 
minium into beverage cans, beer barrels, pots and pans, 
and various other containers. In this process, a ram 
forces aluminium foil or an aluminium sheet into a cav- 
ity of the desired shape. 

Forging is the process of heating aluminium ingots 
or billets and then hammering or pressing them into the 
desired shape. Special forging hammers and presses 
produce exceptionally strong parts for use in aircraft 
landing gear, wheels, tools, and various other items. See 
Forging. 

Machining. Aluminium can be shaped with a variety 
of machine tools, including drills, grinders, saws, and 
shears. Such tools shape aluminium bars and rods into * 
bolts, screws, and other small items. Machining may 
also be used to put final touches on products that have 
been cast or forged. See Machine tool. 

Other shaping processes produce aluminium in 
such forms as powders and pastes. Powders and pastes 
consist of finely ground particles of aluminium. Alumin- 
ium powder goes into such products as explosives and 
inks. In paste form, aluminium is used in paints and in 
metallic finishes for cars. 

Aluminium powder is also used to produce gears and 
other small parts by a shaping process called powder 
metallurgy. \n this process, the aluminium powder is 
pressed into the desired shape and then heated to bond 
the particles together. Powders of other metals also may 
be mixed with the aluminium. The item is further shaped 
by forging or some other process. See Powder metal- 
lurgy. 

Finishing aluminium. Aluminium has an attractive 
natural appearance and so is often used without a spe- 
cial finish. Various finishes may be used for decoration 
or to improve resistance to rust and wear. There are 


four types of finishes. They are (1) mechanical, (2) ches 
cal, (3) electrochemical, and (4) applied 

Mechanical finishes include such processes as as 
bossing and polishing. In embossing, a raised pattemy 
made on aluminium sheets by passing them betwees 
rollers that have been engraved with a design. A me 
od called barre/ burnishing polishes aluminium алда 
in a revolving or vibrating barrel that contains an abr 
sive (gritty) substance. 

Chemical finishes include acid and alkaline etches 
which eat designs into aluminium. Acid etches are abe 
used to remove stains from the metal and to preparet 
for further finishing. Alkaline etches may be used to g 
aluminium a dull finish. 

Electrochemical finishes include anodizing and eie 
troplating. Anodizing thickens aluminium's natural cof 
ing of aluminium oxide and thus increases resistance® 
corrosion, scratching, and wear. It also makes alumie 
ium easy to dye in a wide variety of colours. Electropit 
ing involves coating aluminium with another metal (е 
tain metal coatings improve aluminium’s corrosion 
resistance, electricity conduction, or other properties 
See Anodizing; Electroplating. 

Applied finishes include such coatings as ome 
lacquer, paint, and plastic film. They may be applied 
dipping, spraying, or other methods. 


The aluminium industry 


More than 40 nations produce aluminium. But ой 
about a third of them perform each step in aluminiu 
production—mining the bauxite, refining the ore: 
smelting the alumina. In some countries, such as " 
and Jamaica, the industry mines and refines par 
export but produces no aluminium. Other nations, 
cluding Japan and Germany, import bauxite ant 
fine it and smelt the alumina. New Zealand and 
import alumina but not bauxite. Countries that P 
each step in aluminium production include Aust 
Brazil, France, Greece, India, and Suriname. О strali 
world's leading aluminium producers, only M 
produces a major portion of its bauxite require 
Several bauxite-mining countries have joine 100 
to form the International Bauxite Association Ш 
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peoples used in dyeing textiles. In 176, Joha luf 
Pott, a Prussian chemist, prepared alumina Ir cal comm 
Scientists believed that alumina was à er 
pound that consisted of oxygen and an unie вай? 
that they had not yet succeeded іп isolating mitt 
chemist Sir Humphry Davy called this met? n 1809,9 
and later changed the name to aluminium. Тесті 
formed an alloy of aluminium and iron by * 
melting alumina with iron and carbon. 
The first aluminium. In 1825, Hans а сей 
sted, a Danish chemist and physicist, prO 'ploride 0 
aluminium. Oersted prepared aluminium "s dew 
alumina. He then heated the aluminium С Il jump d^ 
alloy of potassium and mercury, and à m: 
pure aluminium formed іп the alloy: — | js, pf 
In 1827, Friedrich Wöhler, a German © 


вап 06 
isti heñ 


m-producing countries 


SER. 


е ше form of a grey powder by heat- 
chloride with potassium. In 1845, he pro- 
Seed particles large enough to be weighed. Wöhler 
‘Severed that aluminium was lightweight, and he was 
Scientist to describe many of the other proper- 
jum. 
091854, Henri Étienne Sainte-Claire Deville, a French 
mes on Wóhler's method. Deville used 
Instead of potassium to break down aluminium 
process produced larger quantities of alu- 
ercial aluminium plants using Deville's 
soon opened in France. The price of aluminium 
pun тареш during the next few years. How- 
00 costly for widespread use. 
growth E = aluminium industry increased 
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nearly all beverage cans have aluminium ends, and 
many cans are made completely of aluminium. 

Recent developments. The demand for aluminium 
has grown steadily with the continuing development of 
new uses for the metal. 

\ The production of aluminium by electrolytic reduc- 
tion requires an enormous amount of electricity. To help 
conserve energy, the aluminium industry has stepped 
up efforts to recycle aluminium cans and other scrap. 
Remelting scrap to produce new aluminium takes less 
than 5 per cent of the energy needed to make the metal 
from bauxite. Recycling also saves bauxite. 

The world has enough bauxite to last from 200 to 300 
years. About 75 per cent of the deposits lie in countries 
that belong to the International Bauxite Association 
(IBA). In the early 1990, the IBA had 11 members—Aus- 
tralia, the Dominican Republic, Ghana, Guinea, Guyana, 
Haiti, Indonesia, Jamaica, Sierra Leone, Suriname, and 
Yugoslavia. The association was formed in 1974 to in- 
crease revenues from bauxite mining among the mem- 
ber countries. The IBA nations have established prices 
on ore they export and have raised taxes on bauxite 
mined in their countries by foreign firms. 

Partly because of actions taken by the IBA, the alumin- 
ium industry is working to develop inexpensive meth- 
ods for obtaining alumina from other materials. These 
materials include various clays; such ores as alunite, an- 
orthosite, dawsonite, and nepheline syenite; and wastes 
from coal mining. Alunite and nepheline syenite have 
been used to produce alumina commercially. 

Related articles in World Book include: 
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Questions 


What is the Hall-Héroult process? What is the Bayer process? 
Why is aluminium wire used for high-voltage power cables? 
What is the International Bauxite Association? ш: 
Why do aluminium producers almost always alloy aluminium 

with other elements? 
How are aluminium plat 
How much bauxite does it tal 

minium? i ‚4. 
What is the purpose of anodizing aluminium? 
How does aluminium resist corrosion? 
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Alva, Duke of (15087-15827), also called the Duke of 
Alba, was a Spanish general known for his cruelty and 
tyranny. In 1567, King Philip Il made him governor of the 
Netherlands, which had revolted against Spain. Alva's 
court sentenced thousands to death and was called the 
Council of Blood. His brutality and harsh taxes only 
made Netherlanders more determined to be free. Patri- 
ots seized the major coast towns and attacked Spanish 
shipping. They cut the dykes, and the floodwaters 
stopped Alva's army. 

Alva's expedition in 1580 made Portugal temporarily 
part of Spain. His full name was Fernando Alvarez de 
Toledo. 

Alvarado, Pedro de (14857-1541), helped Hernando 
Cortés subdue the Aztec in Mexico and conquered Gua- 
temala himself. Born in Badajoz, Spain, Alvarado went to 
the West Indies in 1510. In 1518, he joined an expedition 
led by Juan de Grijalva to southern Mexico. 

Alvarado accompanied Cortés to Mexico in 1519. 
After Cortés conquered Mexico in 1521, he sent Alva- 
rado to seize Guatemala. Alvarado succeeded in 1524 
with the help of Indian allies. In 1525, he conquered El 
Salvador for Spain and directed the founding of the cap- 
ital city, San Salvador. He became governor of Guate- 
mala and later of Honduras. 

See also Cortés, Hernando; Guatemala (History); 
Latin America (map: Early exploration). 

Alvarez, Luis Walter (1911-1988), an American physi- 
cist, won the Nobel Prize in 1968 for his contributions to 
the study of subatomic particles. Subatomic particles 
come from the nucleus of the atom. Alvarez discovered 
a type of particle that exists for only a fraction of a sec- 
ond. 

During the 1950s, Alvarez and his associates at the 
University of California built machines called bubble 
chambers to study atomic nuclei and smaller subatomic 
particles. They also designed computer programs to an- 
alyse the results found with such machines. Using these 
techniques, Alvarez discovered two types of short-lived 
subatomic particles in 1960. He and other scientists have 
identified many additional types since. 

Alvarez was born in San Francisco and earned a Ph.D. 
in physics from the University of Chicago in 1936. He 
joined the faculty of the University of California at Berke- 
ley in 1938, 

See also Bubble chamber. 

Alveolus, singular form of alveoli. See Lung (Parts of 
the lungs); Teeth (Parts of a tooth). 

Alyn and Deeside (pop. 71,700) is a local government 
district in Clwyd, Wales that extends across the River 
Dee. In the north, it includes the towns of Connah's 
Quay, Queensferry, and Shotton. Much of the south is 
hilly and rural. The district's industries produce adhe- 
sives, aircraft, bricks, cement, coated steel, optical fibre, 
paper, and seeds. Hawarden Castle was the home of 
statesman William Ewart Gladstone for 60 years (see 
Gladstone, William Ewart. 

Alyssum, Sweet. See Sweet alyssum. 

Alzheimer's disease is a brain disease that causes 
an increasing loss of memory and other mental pro- 
cesses. It rarely occurs before the age of 40, but the 
chance of getting the disease increases with age. Alzhei- 
mer's disease affects 20 to 30 per cent of people 85 
years old or older. 


In the early stages of Alzheimer's disease, people’ 
get daily events but can clearly recall events that tg 
place many years ago. Memory loss worsens as the 
ease progresses, and patients forget events that 
pened years earlier. Other mentai abilities also bea 
impaired, especially abstract reasoning and judg 
During the later stages of the illness, people with 
heimer's disease cannot care for themselves, and 
may become bedridden. As patients become less ad 
they become less resistant to infection. Most patie 
die from some infection 8 to 10 years after contrac 
Alzheimer's disease. 

Alzheimer's disease results from the gradual des 
tion of brain cells. The cause of this destruction is ut 
known, and there is no cure. Brain tissue from айей 
people shows a slight excess of aluminium. But 
thorities regard this excess as a result rather than asi 
cause of cell death. 

Inherited abnormalities in brain cells play a тай 
role in the cases of 50 to 60 per cent of Alzheimers: 
tients. In some families, people with Alzheimers di 
have abnormalities in what has been identified asd 
mosome 21. Chromosomes are the parts of cells that 
contain tiny structures called genes, which determ 
traits inherited from parent to offspring. Researc 
have discovered that people with Alzheimers di 
have abnormalities in the brain that are similar t0 ? 
abnormalities in adults with Down's syndrome, at 
mental retardation also associated with chromosom 
Scientists hope that more research on these abno y 
ties will lead to effective treatments for Alzheime 
ease, ndó 

Proper care can help preserve the comfort anc 69 


nity of Alzheimer's patients. Doctors reco 
n 


(THA) has shown promise in helping the memor? 
heimer's patients. a 

See also Chromosome; Down's syndrome: >" 
А.М. stands for the Latin words ante meridiem. 
mean before noon. See Hour. ce oft 
Amadis of Gaul is a famous Spanish rom v 
alry. It may have appeared in Spain in the 13 Е е 
first preserved version, The Four Books of ем 
Knight Amadis of Gaul, was published in 150 a 
part of the work is attributed to Garci Ordone: 
Rodriguez) de Montalvo. mantic 

The story describes the adventures of a tic 
brave, modest hero named Amadis. His aris igsance 
ners and strict sense of justice reveal à нет E 
terpretation of the ideal medieval knight. al with $ 
marked by flowery prose. The episodes er И 
tacular and fantastic events, including шо, and df 
magic spells, and fierce combat with gian and, desh 
ons, Young Amadis loves Princess Orian? ^em 
many obstacles and temptations, remains pi 
until their marriage. Cervantes was influen l 
Amadís in creating Don Quixote. j^ velit 
Amado, Jorge (mz hisa Brazilian i 
Amado writes about the state of Bahia, er his 
area of and near the port of Salvador. ма sses 118 
deals with the people of Brazil's lower euer pe 
realistic style, he uses the language of t 
portray their infectious zest for life. 


Belore 1958, Amado wrote Marxist novels that re- 
fected his sympathy for victims of social injustice, in- 
deding The Violent Land (1942). Beginning with Gabri- 
sl Cove and Cinnamon (1958), he wrote in a more so- 
ghisticated style that emphasized satirical humour. 

Many critics consider The Two Deaths of Quincas 
Wateryell (1962) to be his masterpiece. 

Amado made an important contribution to Brazilian 
erature by becoming the first major writer to describe 
iis nation’s extensive African heritage. This theme domi- 
sates one of his finest works, Tent of Miracles (1969). His 
du novels include Dona Flor and Her Two Husbands 
11966), Tieta (1978), Jubiabá (1984), and Showdown (1987). 

Amado's novels have been adapted for television, 
orici theatre. Dona Flor and Her Two Husbands 
таз made into a film in 1976. A television series based 
on Gabriela, Clove and Cinnamon was very popular 
petu America, and a version was made for 

nema іп 1983. Amado was born in Ilhéus, Brazil. 
Per. e 6,052), a picturesque Italian town on a 
oe : overlooks the Gulf of Salerno. For location, 
Fi Deed map). A cathedral dating from 1204 
NEU En monety, now used as a hotel, 
cod points of interest. Amalfi's main industries 
is * fishing and the making of macaroni. Many tour- 
enjoy the city's magnificent views of the sea. 
oret leading commercial and naval power in 
Siting “ah core law, the oldest existing 
аса" e y accepted in the Mediterra- 
coni alloy of mercury with some other 
when t use silver and other metal-based amal- 
ak ia 19 cavities These amalgams, soft at first, 
fh zine in lasting fillings. Manufacturers may coat 
om in electric batteries with mercury. This 
* iat reduces the rate at which the zinc dis- 
ali ordei i when the batteries lie idle. 
y. 
are memb igi 
Amana Ch mbers of a religious group called the 
fe Song чо 2 word Amana comes from 
and n 4; 8. It is the i 
Means true or бле, name of a mountain, 


Soci 
n Rock "i pen founded by Eberhard Gruber and Jo- 
munity ie, іп 1714. It was originally called 
according 4 rue Inspiration, Members led simple 
he Bible but al 0 the Word of God, revealed not only in 
*5 The last а in the “true inspiration’ of their proph- 
it the group o er believed to be inspired died in 1885. 
ties of their pac tinued to read and study the testimo- 
Christian Ua prophets. 
ШИ s Mr took the group to the United States in 
he Ebenezer saad Buffalo, New York, and was called 
"ipd common, 1) Members owned villages and 
5 lowa, in оте Amanites moved near Cedar Rap- 
bo Amana, High Ду founded seven villages; Amana, 
uth Amana, a ana, Homestead, Middle Amana, 
i п goods and est Amana. They farmed and made 
Te drugs. The society was incorporated 
1932 5001 : 
Кы during uad Up its communal economic life in 
ео [ува si Teat Depression, But the villagers con- 
b е restaurants se " life and today make crafts and op- 
à cooperative 9 traditional foods. The society 
© stock company known for manu- 
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An ornamental amaranth called /ove-lies-b/eeding, above, 
has a number of long, drooping clusters of crimson flowers. 


facturing refrigerators and other household appliances. 
The religious members organized the Amana Church 
Society. 

See also lowa. 

Amaranth is the common name of a genus (group! of 
plants that includes weeds, garden flowers, and crops. 
This genus is made up chiefly of herbs. Amaranths grow 
widely, especially in warm climates. The name amaranth 
comes from a Greek word meaning unfading. The name 
was given to this group of plants because their flowers 
remain coloured even when dried. 

Love-lies-bleeding is an ornamental amaranth with 
long, drooping, crimson flower clusters. The purple am- 
aranth is a tall plant with late-blooming, pinkish-purple 
flower clusters. Among the weeds that belong to the 
amaranth genus are giant pigweed (often called red- 
root), spreading pigweed, and a kind of tumbleweed. 
Amaranths cultivated for their edible seeds are called 
grain amaranths. Amaranth seeds were an important 
food for the Aztec and Inca Indians. 


Scientific classification. Amaranths belong to the amaranth 
family, Amaranthaceae. Love-lies-bleeding is Amaranthus cauda- 


tus, Purple amaranth is A. cruentus. 


See also Pigweed; Tumbleweed. 

Amaryllis is a family of more than 1,200 species of 
flowers. Most species grow outdoors in warm regions. 
In colder climates, amaryllises are usually grown in- 
doors as potted plants in winter and transplanted out- 
doors in summer. 

The plants in the amaryllis family have long stems and 
many long, narrow leaves. The flowers are made up of 
six petals and may grow in clusters or as a single blos- 
som. Some amaryllis are especially fragrant. More than 
half of the amaryllis family are grown from bulbs. The 
remaining plants are grown from corms or rhizomes 
(see Corm; Rhizome). 

Certain members of the amaryllis family look like 
plants in the lily family. The two families may be con- 
fused with each other. 

The belladonna lily is a popular amaryllis that blooms 
from August to October. This lilylike plant grows froma 
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An amaryllis has a long stem and trumpet-shaped flowers. The 
belladonna lily, above, is a popular species. 


bulb. Its stalk is 45 to 75 centimetres high. It is topped by 
a cluster of 6 to 10 flowers. The fragrant blossoms are 
usually 8 centimetres long and may vary in colour from 
rose-red to white. The narcissuses and snowdrops are 
other popular members of the amaryllis family. 

Scientific classification. The amaryllis family is Amarylli- 
daceae. The belladonna lily is Amaryllis belladonna. 

See also Jonquil; Narcissus; Snowdrop. 
Amateur radio. See Radio, Amateur. 
Amati family was a family of violin makers who 
worked in Cremona, Italy, from the 1500's to the 1700's. 
Amati violins come in a variety of varnish tones ranging 
from dark red to light yellow. The violins have refined 
proportions and curves, and a high-arched shaping of 
the top. The arch helps produce a sweet, somewhat re- 
strained soprano sound that was preferred for the inti- 
mate ensemble music popular in the 16005. 

Andrea Amati (about 1511-1579) was one of the first vi- 
olin makers to give the instrument its distinctive shape 


The Amazon rainforest 
abounds with lush plant life. 
Many kinds of animals also 
live there. The forest lies in 
the Amazon River Basin of 
South America. It is the 
world's largest tropical rain- 
forest. 
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Amazon rainforest covers much of northern South Me 
About two-thirds of the rainforest lies in Brazil. The rain 
also occupies parts of eight other lands. 


and features. His work was carried on by his sons, А 
nio (born about 1540) and Girolamo (1561-1630. o 
mo's son, Nicolo (1596-1684), was the most -— 
influential Amati. Nicolo trained many instru 
ers, including Andrea Guarneri and Antonio pr 
Nicolo's son, Girolamo 11 (1649 1740), was the las! 
maker in the family. 

„ See Amazons. : 
Vtde rest is the world's largest or 
rainforest. It covers approximately 6 million ae. 
metres in the Amazon River Basin of South Am 


About two-thirds of the rainforest lies in 


Brazil. The 


i ла Р 
est also occupies parts of Bolivia, Ре 
bia, Venezuela, Guyana, Suriname, г 
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эги, Ecuador, 4 
Tu, h Guiana! 
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receives an average annual rainfall of 130 
metres. Temperatures average abot 
Trees in most of the Amazon га!г 


ut 27°C. 
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emergen 
€ Fights? 


eral distinct layers. Some trees called sd 
above the rest of the forest and may rea 


ее of the Amazon rainforest threatens its plant and 
т чоюн as well as its native peoples. The area pic- 
ibove was burned to clear land for cattle grazing. 


E i upper canopy generally grows 25 to 30 
inthis la 2 Ya called epiphytes, or air plants, thrive 
cela т 0 the rainforest. They include aroids, bro- 
iro ofthe m liverworts, mosses, and orchids. One or 
E е canopies consist of saplings of the 
trees and iu e upper canopy, in addition to smaller 
ftia and br s. Lianas (woody vines) wind around tree 
rer cano em extending from the ground to the 
ey ы, he canopies receive sunlight. However, 
tst floor. In desea of the sunlight from reaching the for- 
S infertile st areas of the Amazon rainforest, the soil 
Th Е 
pantan an [зей contains a wider variety of 
Tens of thous en than any other place in the world. 
"hectare a s of different plant species live there. A 
More different s ше rainforest may contain up to 250 or 
Portant plants foo of trees. Many economically im- 
ucts as B, ive in the rainforest. They yield such 
drug), pinea. im nuts, cocoa, curare (an important 
Of birds mal he and rubber. More than 1,500 species 
"ers contain zd homes in the rainforest. The region's 
ON, Scientists p e» 3,000 known species of fish. In addi- 
insect species nv that as many as 30 million differ- 
e worta тау live in the forest. 
demands for m population growth and increasing 
^ra resources have seriously threat- 
n rainforest. Loggers cut down trees, 


Ened the A 
Which th m 
e е 
smbr industry uses to make wood products. 


Che 
Cattle a and farmers clear land to use for grazing beef 
Ateas Swing crops. 
Generate, is rainforest that have been cleared can re- 
Verse than e m regenerated areas are much less di- 
AZON rain Ее forest. About 10 per cent of the 
forestation line been destroyed. Development 
€ culture s Cosmica of forests) also 

any of da the native peoples of the Amazon 

emsely, ese people depend on the forest 
*e also Trop; 'es, 

Pical rainforest; Forest (Deforestation. 
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Amazon River is the world's second longest river and 
the chief river of South America. Only the Nile River in 
Africa is longer. The Amazon is 6,437 kilometres long. 
The Amazon carries more water than any other river— 
more than the Mississippi, Nile, and Yangtze rivers to- 
gether. 

The Amazon is too wide at many points for a person 
on one bank to see the opposite shore. The river ranges 
from 2.5 to 10 kilometres wide during most of its course. 
It widens to about 150 kilometres at its mouth. The 
depth of the Amazon averages about 10 metres and in- 
creases to more than 90 metres at some places. 

The Amazon River Basin covers about 7,000,000 
square kilometres and is the world's largest tropical 
rainforest. The temperature averages 29* C and varies lit- 
tle throughout the year. Rainfall in the Amazon region 
ranges from 130 centimetres in the low-lying areas to 
305 centimetres near the Andes Mountains in Peru. The 
air is very humid throughout most of the river basin. 

Most ships enter the Amazon River by way of the Pará 
River, on the southern side of Marajó Island. Ocean ves- 
sels can sail about 3,700 kilometres up the Amazon to 
Iquitos, Peru. Belém, at the mouth of the Para River, and 
Manaus, 1,600 kilometres upstream from the mouth of 
the Amazon, are important ports. Ships bring in cloth- 
ing, food, tools, and other products. They pick up such 
raw materials as animal skins, Brazil nuts, timber, and 
rubber. The ships also take aboard live birds, fish, and 
other animals bought by pet shops and zoos. 

The course of the Amazon begins high in the 
Andes Mountains of Peru as a small stream called the 
Apurímac River. The Apurímac lies 5,240 metres above 
sea level. It flows northwest into the Ucayali River, the 
lower branch of the Amazon in Peru. The Ucayali flows 


rt of Belém is the gateway to the Amazon re- 


The Brazilian po! 
gion. Trading vess 
region through Be 


els carry a variety of goods from the Amazon 
lém to other parts of the world. 
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north through the Andes and then turns east and joins 
the Marañón River, the Amazon's upper branch. This 
junction takes place near Iquitos, Peru, and forms the 
main channel of the Amazon. The river continues east- 
ward across Brazil and flows into the Atlantic Ocean on 
the northern side of Marajó Island. 

The Amazon tumbles rapidly through the Andes and 
falls about 5,000 metres during the first 970 kilometres. It 
falls only about 240 metres more during the rest of its 
course. The river flows at a speed of about 2.5 kilome- 
tres per hour during the dry season. Its flow increases to 
about 5 kilometres per hour when the river is swollen 
by rain. 

More than 200 tributaries flow into the Amazon River. 
These smaller rivers include the Japurá, the Juruá, the 
Madeira, the Purüs, the Tapajós, and the Rio Negro. 

An unusually high ocean tide occasionally overpow- 
ers the current at the mouth of the Amazon. This creates 


a wall of water called a bore that measures Up tose 
tres high and rushes upstream. - 
Animal and plant life. Many kinds of fish live " 
Amazon River. They include the 
nha and the pirarucü, one of the largest fresh- 
of South America. The basin area is the home 0 
animals as alligators, eee monkeys, på 
loths, and many species of insects. а 
j v^ Boh ina forest has a great variety ра 
life. Scientists have found more = 3,000 spe 
lants in 2.5 square kilometres there. 
tall as 60 ima Their tops grow 50 close 1096 
only a little sunlight can reach the groune. "t 
History. Indians lived in the Amazon vincent 
fore white people first came to the ire he ft 
Pinzón, a Spanish explorer, was probabi pte 
pean to see the Amazon. In 1500, he saile 
of what is now Brazil. During 1541 and 1542, 


tributaries: 


Spaniard, Francisco de Orellana, led the first exploration 
Ч фе river by a European. His expedition followed the 
Amazon from the mouth of the Napo River in Peru to the 
М During Orellana's journey, his group was at 
tacked by what appeared to be female Indian warriors. 
the Spaniards called their attackers Amazons, after the 
кеше warriors in Greek mythology (see Amazons). The 
same was later given to the river and the nearby area. 
During the mid-1800's, the Amazon basin became ап 
portant source of rubber, obtained from trees in the 
топ. But after about 1910, plantations in Southeast 
Asa began to produce rubber more cheaply. The de- 
mand for Amazon rubber fell, and the economy of the 
tegion collapsed. Since the 196075, the Brazilian govern- 
tent has built roads and airports in the Amazon basin. 
i and farms have been established in the 
its population has grown. 
See also Amazon rainforest; Brazil (The Amazon Re- 
фол Orellana, Francisco de. 
were a race of warlike women in Greek my- 
ду. The Amazons lived in a region of Asia einer A 
tailed Cappadocia. They met men only in battle and dur- 
9j temporary sexual unions with the Gorgarensians, a 
E pert. The Amazons killed all sons born 
se unions, but they raised their daughters and 
Fined them in the art of war. 
^l to Amazons appear in ancient Greek 
Ert т poe the legendary Greek hero Her- 
Cbr ns чай led an expedition and killed Hip- 
lou: d Amazon queen. According to 
tideof Troy d poet Homer, the Amazons fought on 
mí ced uring the Trojan War. Penthesilea, the 
warby th on queen at that time, was killed in the 
Greek hero Achilles. 
words Ке" probably comes from the Greek 
itur ah ^ breast. According to tradition, the 
ires eir right breast so they could shoot a 
за more easily, 
in ee” that the concept of a race of 
inr. boo EUM when the Greeks fought the 
Е Кеа», who lived north of the Black Sea. 
ds and b metimes fought alongside their hus- 
rothers in battle. 
shed of or is the personal representative of a coun- 
сха ate at the capital of another country. An 
the other a isthe nation's highest-ranking diplomat in 
n еа, = personis full title is ambassador 
^ ambassad Plenipotentiary. 
eign capital, Т] or heads a country's embassy in the for- 
in). à The staff may numb: I hundred peo- 
including mini y er several hundred pe 
tic Secretaries ster-counsellors, counsellors, diplo- 
£ ambassador , consular officers, attachés, and clerks. 
improve Plian ae with the host government to 
Men the two ү олп and cultural relations be- 
Ai channel of lons. The ambassador provides the of- 
lS With the К ations by maintaining con- 
ther Officials, ead of state, the foreign minister, and 
har ancient Greek 
Vi 


nge diplomatic | were among the first people to 


1814 and 1 representatives. The Congress of 
peel in 1818 pl SIS and the Congress of Aix-la- 
d creating four я aced diplomacy on a systematic basis 
lasse. Classes of representatives. These 


5 consi 
"sted of ambassadors (the highest rank), 
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ministers, ministers resident, and chargés d'affaires 


Related articles in World Book include 
Address, Forms of Legation 
Consul Minister 
Diplomacy 


Ambedkar, Bhimrao Ram ji (1891-1950), was an In 
dian social reformer and the most important leader of 
the caste (hereditary class) called the Untouchables (see 
Caste). He was also a lawyer and played a major role in 
framing India's constitution 

Bhimrao Ramji Ambedkar was born at Mhow, in 
western India. His father was a headmaster at an army 
school. In 1901, the family moved to Bombay where Am 
bedkar attended Elphinstone College. He was awarded a 
scholarship by the gaekwar (ruler) of Baroda 

Despite the restrictions of his lowly status, Ambedkar 
gained doctorates from Columbia University in New 
York City and the University of London. He also qualified 
as a lawyer. 

After his return to India in 1923, Ambedkar soon 
emerged as one of the few articulate leaders of the Un 
touchables. He resisted Mohandas Gandhi's efforts to 
merge the Untouchables into the mainstream of Hindu 
society, and wrote What Congress and Gandhi Have 
Done to the Untouchables (1945). Ambedkar claimed a 
separate identiy for his people outside the caste system 

From 1947 to 1951, he was law minister in India's first 
cabinet. In 1956, convinced that there was no hope for 
his people within Hinduism, Ambedkar and 200,000 fel- 
low Untouchables converted to Buddhism. Nearly three 
million other Untouchables followed his example. 

Ambedkar was awarded the Bharat Ratna India's 
highest civilian decoration, after his death. The award 
was made in 1990. 

Amber is a hard, yellowish-brown fossilized resin. It 
comes chiefly from the resins of pine trees that grew in 
northern Europe millions of years ago. These resins 
were gummy materials mixed with oils in the trees 
When the oils became oxidized combined with oxygen), 


f pine trees. Amber is used to 
such as the pendant shown 
Itic Sea area in Europe. 


Amber is the fossilized resin ol 
make pipestems and jewellery, 
above. Most amber comes from the Bal 
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hard resins were left. These pine trees were buried 
under ground or under water, and the resins slowly 
changed into irregularly shaped lumps of amber. Lumps 
of amber often contain insects that were trapped as the 
resins flowed from the trees. Some lumps have air bub- 
bles. 

The largest supply of amber lies in the Baltic Sea area. 
It comes from a species of pine that is now extinct. 
Some experts consider this amber the only true amber. 
Central America has important deposits of amber from 
other sources. Most amber is mined from a claylike soil 
called b/ue earth. Amber is used to make beads, mouth- 
pieces for pipes, and other ornaments. 

The ancient Greeks called amber elektron. When they 
rubbed amber with cloth, it became electrically charged 
and attracted bits of straw. The word e/ectricity comes 
from the Greek word elektron. 

See also Electricity (History); Gem (picture); Resin. 
Amber Valley (pop. 109,700) is a local government 
district in central Derbyshire, England. Mining was a 
dominant industry for many years. But since the closure 
of the mines, new industries have moved into the dis- 
trict. Local products now include domestic boilers, food 
products, and lace. Towns within Amber Valley include 
Alfreton, Belper, Heanor, and Ripley. The western part 
of the district is mainly agricultural and borders on the 
Peak District National Park. 

Ambergris is a waxy substance found in the intestines 
of some sperm whales. It has a musky smell when dried 
and is used in expensive perfumes, When ambergris is 
added to perfume, it makes the odour of the perfume 
last longer. 

Whalers take ambergris from the bodies of dead 
sperm whales, The whale also passes ambergris as a 
waste product. The substance is found in the water or, 
more rarely, on the shore. Chemists have developed ar- 
tificial ambergris. But natural ambergris remains in de- 
mand, although it costs much more than the artificial 
product. 

See also Whale. 

Amberjack is a large, fast-swimming game fish found 
in warm and tropical oceans. People who fish for sport 
prize the amberjack for its fierce fighting ability when 
hooked. Amberjacks have a streamlined body anda 
sharply forked tail. They are variously coloured. Some 


The greater 


swimming game fish. It may weigh more thai 
greater amberjack lives in d seas. ip so ten 


is the largest species of this fast- 


species have a brownish, grey-green, or blue back. 

Some have silvery sides and deeply coloured fins. 
There are about 12 species of amberjacks. The 

greater amberjack is the largest species. It may grow 


more than 1.5 metres in length and may weigh more 
than 68 kilograms. It lives in tropical seas throughoutty 
world. A species of amberjack called the yellowtail has; 
bright yellow tail and a yellowish stripe along the sided 
the body. It lives in coastal areas of the Pacific Ocean 

Scientific classification. Amberjacks belong to the famiy 
Carangidae. The greater amberjack is Seriola dumerili They 
lowtail is $. /alandei. 

Ambient diving. See Diving, Underwater (Ambien 
diving). 

Ambivalence is a psychiatric term for contradictoy 
feelings or thoughts about one's self, another persone 
a situation. The most common ambivalent feelingsi- | 
clude love and hate, acceptance and rejection, and do | 
inance and submission. 

Everyone experiences ambivalence. Most loving relė 
tionships include at least some hostile feelings, and 
most hostile relationships include at least some feeling 
of attraction. A person may recognize only one of the 
ambivalent feelings. The other, contradictory feeling 
may be unconscious even though it may strongly inf: 
ence the individual's behaviour. Psychiatrists consider 
ambivalence a problem only when it characterizes ms 
of a person's relationships and weakens them or caus 
considerable personal distress m 
Ambler, Eric(1909- ), an English author, won 
for his well-constructed novels of intrigue and per 
tional adventure. He also wrote screenplays forte 
Ambler's novels include A Coffin for Dimitrios m 
Journey into Fear (1940), The Light of Day (1963), 
vanter (1972), and The Care of Time (1981). During ir 
War 11 (1939-1945), Ambler made educational мо 
the British Army. He continued writing for films e 
war. His screenplays include The Wreck o "el 
Deare and The Cruel Sea. His autobiography, t 
was published in 1986. Ambler was born in pin 
Ambrose, Saint (3407-397), was a Біѕһоро 
one of the most influential persons of his er am 
bishop, he acted as an adviser for three per 
ors and defended the freedom of the chure 
ernment interference. 

Ambrose preached widely. He also wrote esate 
moting Christian ethics and upholding thei 
ginity. In Concerning Faith (377), Ambrose ihe ide 
belief in the divinity of Jesus Christ against : 
the Arians, who believed only God the father ped 
pletely divine (see Arianism). Ambrose € of te? 
feat an attempt to regain government арры Ambro. 
cient Roman religion. Historians believe em i 
popularized the practice of singing or to comet 
sermons and piety inspired Saint ser qp. 
to Christianity. Ambrose baptized Augus in west 

Ambrose was born in what is now ec 
Germany. He pursued a career as a lawyer hin 
cial governor until the people of Milan C p 
bishop in 374. His feast day is December n by de 

was a magical substance e? ja was ei 
of Greek and Roman mythology Ambroa TTA 
with nectar, the drink of the gods. ^ um morta Т 
ate ambrosia and drank nectar became ' дейд 
word ambrosial means sweet-smelling 0f 1 
also Nectar. ort 
Ambulance is a vehicle designed (0 ап уйе 
injured people. Most ambulances аге эре 
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Ambulan i s 
ye They sis rem with emergency medical equipment and staffed by trained medical work- 
provide emergency medical care to patients before they reach the hospital. A heli- 


copter 
pter may also serve as an ambulance, right. 


signe 1 x 
ties They are painted with crosses or 
ights to warn sehe eis they use sirens and flashing 
Rercplines and hei and pedestrians of their approach. 
lances. Aeron] elicopters also may serve as ambu- 
and helico p anes can travel long distances quickly, 
landing aha can reach places that have no roads or 
The first am 
ri. enbulances were horse-drawn wagons that 
Used such ЖЕНЫ soldiers in wartime. The Spaniards 
uring World a during the siege of Malaga in 1487. 
Copters to trans ar 11 (1939-1945), armies first used heli- 
Until the PLA wounded soldiers from battlefields. 
to a hospital Th s, ambulances merely carried patients 
treatment and he vehicles were too small to allow any 
During the МЫ; carried little medical equipment. 
ances came | 5, many larger, better equipped am- 
Of patients and Into use. They have room for treatment 
ud equipment ing equipment for many emergencies. 
Suscitators (bre, hae udes bandages, oxygen masks, re- 
5. Many ámb ing machines), splints, and medica- 
Workers called ulances are staffed by highly trained 
emergenc ANKE who can give various kinds 
Ost und reatment. 
ables the cern ce carry a two-way radio, which en- 

b е Crew reports consult with the receiving hospital. 
lood Pressure 5 such information as a patient's pulse, 
can determin, gan’ breathing condition, and the doctor 
Ме instrume е proper treatment. Some ambulances 

"Ch às a pati nts that send the hospital medical data, 
lemet ‘ents heart activity, by a process called fe- 


A See Telemetry), 


also A, У 
Ambu ee (Transportation (picture). 
ms) * See Architecture (table: Architectural 


Amenhotep IV. See Egypt, Ancient (The New King- 


dom). 
Ament. See Catkin. 
America is the great land mass of the Western Hemi- 


sphere. For location, see World (map). It is made up of 
North and South America. The mainland of America is 
the longest north-south land mass on earth. The greatest 
distance of its mainland from north to south is about 
14,000 kilometres, from the Boothia Peninsula in Canada 
to Cape Froward in Chile. The westernmost point of 
mainland America is at the Seward Peninsula on the 
west coast of Alaska. Northeastern Brazil is the eastern- 
most point. America also includes many islands north, 
south, east, and west of the mainland. North and South 
America are connected by a land bridge that is narrow- 
est at the Isthmus of Panama. 

Many scientists believe that America was connected 
to the western edge of Africa and Eurasia from about 
250 million years ago until about 200 million years ago. 
Volcanic formations in Brazil are similar to such forma- 
tions in South Africa. Likewise, the Appalachian Moun- 
tains of North America may be related to the Caledonian 
Mountains of Scotland. 

The word America is believed to be in honour of the 
Italian explorer Amerigo Vespucci. It was first used only 
for South America but was later applied to the whole 
Western Hemisphere. Today, the term is often used to 
refer to the United States of America. 

Related articles in World Book include: 


Central America South America 
Exploration United States 


Latin America Vespucci, Amerigo 
North America 


American century plant. See Century plant. 
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Detail of The Gettysburg Cyclorama of "Picketts Charge"!1884), a painting by Faul Philippoteaux; Gettysburg National Military Park, Pennsylvania, U.S.A 
The Battle of Gettysburg was fought between Union and Southern forces at Gettysburg, Penn- 
sylvania, in July 1863. The South's retreat, following terrible losses, marked a turning point in the 
Civil War. After Gettysburg, the Southern army was unable to mount a major attack. 


American Civil War (1861-1865) was a conflict be- and powers the states possessed. Historians also 
tween two parts of the United States of America. The tion the blunderings of politicians and the дне 
southern states—known as the South or ће the American political party system during the E | 
Confederacy—fought to preserve black slavery and an Yet all explanations for the causes of the war pg 
agricultural way of life. The northern states—known as ways involved or revolved around the issue of s 9 
the North ог the Union—opposed southern slavery and The sectional division between North and dh 
aimed to preserve the Union of all the states in the sulted from geographical differences. In the Soie sl 
U.S.A. The American Civil War took more lives of U.S. earliest settlers found the warm climate and fe bacc? 
citizens than any other war. It so divided the country's ideal for growing tobacco. They started many to i 
people that in some families brother fought against plantations and brought black slaves from лаа 
brother. The terrible bloodshed caused grief and bitter- ^ vide most of the labour. Later, other plantation e _ 
ness that lasted many years, and even today has noten- ^ especially cotton and sugar cane, were found re 
tirely disappeared. in the South. The South thus established a rura 
The American Civil Waris also known by such names — life supported by an agricultural economy base 
as the War Between the States and the War of Seces- slave labour. rth wert 
sion. It started on April 12, 1861, when Southern troops The cooler climate and rocky soil in the Мо е arms 
fired on Fort Sumter, а U.S. military post in Charleston, not suitable for establishing plantations ог a han 


South Carolina. The war ended four years later. On April — The North's economy depended more on trade d 


9,1865, Confederate General Robert E. Lee surrendered agriculture. Such an economy favoured the gro 
his ragged army to Union General Ulysses S. Grant at cities, ied 10 
Appomattox Court House, a small Virginia settlement. The Northerners, or Yankees (a name applie oder" 
The other Confederate armies gave up soon after. Northerners by U.S. Southerners), wacom toán 
ization and the constant changes it broug rage 
Causes and background of the war of life. The ideals of Yankee Protestantism ende P 
Most historians agree that the American Civil War modernization. Those ideals included hard werden 
had a number of causes. They note especially the sec- phasis on education and on economic дере and 
tional division between North and South—that is, the dif- and the belief that the community had the ng oral 0 


ferences in economies, ideals, and ways of life. Histori- 
ans also point out the disputes between the federal 
(national) government and the states over what rights 


i s more 
sponsibility to decide whether an action - to a dift, | 
immoral. While Northerners looked kno present g 
ent and better future, Southerners held ti 


a prosperous agricultural econ- 
ed to keep their old way of life. 
ct over slavery. In the early 1800s, many 
srs began to view slavery as wrong, and aboli- 
ithe North began a movement to end it. Most 
on the other hand, found slavery to be 
le and considered it a positive good. They 
the South's economy would collapse with- 
гу and that blacks were inferior to whites. 
nator William H. Seward of New York re- 
differences between North and South as 
yessible conflict.” He placed slavery at the heart 
iflict. indeed, an almost continuous series of 
er slavery raged in Congress between North- 
thern lawmakers during the 1850's. 
promise of 1850 was a group of acts passed 
in the hope of settling the slavery question 
satisfaction to both the North and the 
of its laws allowed slavery to continue but 
id the slave trade in Washington, D.C. Another 
i e slave law that required Northerners 
taped slaves to their owners. 
resisted the fugitive slave law in several 
onists disobeyed the law by operating the 
railroad, a system of escape routes and 
cordi The routes led from the 
s states and Canada. One of the 
Most effective attacks on the fugitive slave law—and on 
asawhole—was Harriet Beecher Stowe's best- 
реу novel Uncle Tom's Cabin (1851-1852). 
Act, passed by Congress in 


Before the start of the Civil War in 1861, the United | 
states, and several territories. Eleven slave states wit 
federate States of America. The remaining 23 states ап 
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1854, created the territories of Kansas and Nebraska and 
allowed slavery in them. It also provided that when the 
people of each territory organized as a state, they could 
decide by popular vote whether to permit slavery to 
continue. The decision process was called popular sov- 
ereignty. Many Northerners opposed the act. They 
feared that once slavery was in a territory, it was there to 
stay. 
The Dred Scott Decision. |n 1857, the Supreme Court 
of the United States tried to settle the slavery issue with 
its Dred Scott Decision. The case involved Dred Scott, a 
slave who claimed freedom because he had lived fora 
time їп а free state and territory. The court denied 
Scott's claim and declared that no black could be a U.S. 
citizen. It further ruled that Congress could not prohibit 
slavery in the territories. The ruling aroused anger in the 
North and showed that the conflict over slavery was be- 
yond judicial solutions. 

Secession. Abraham Lincoln won the 1860 presiden- 
tial election. Southerners feared that he would restrict 
or end slavery, and many Southern leaders urged that 
the South secede (withdraw) from the Union. Many 
Southerners favoured secession as part of the idea that 
the states have rights and powers which the federal gov- 
ernment cannot legally deny. They held that the national 
government was a league of independent states, any of 
which had the right to secede. 

In December 1860, South Carolina became the first 
state to secede. Mississippi, Florida, Alabama, Georgia, 
and Louisiana followed in January 1861. In February, the 
six states formed Confederate States of America and 


States consisted of 19 free states, 15 slave 
hdrew from the Union and made up the Con- 
d the territories fought for the Union. 


MEXICO 


BRITISH NORTH AMERICA 


Atlantic 
Ocean 


Gulf of Mexico 
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elected Jefferson Davis of Mississippi as president. In 
March, Texas joined the Confederacy. 

In his inaugural address in March 1861, Lincoln said 
that the Union would last forever and that he would use 
the nation’s full power to hold federal possessions in the 
South. One of the possessions, the military post of Fort 
Sumter, lay in Charleston Harbor, in South Carolina. The 
Confederates fired on the fort on April 12 and forced its 
surrender the next day. On April 15, Lincoln called for 
Union troops to regain the fort. The South regarded the 
move as a declaration of war. Virginia, Arkansas, North 
Carolina, and Tennessee soon joined the Confederacy. 
In May, Richmond, Virginia's capital, became the capital 
of the Confederacy. 


The war in the East—1861-1863 


Northern troops called the Southern soldier Johnny 
Reb or Reb, after rebel. Southerners called the enemy 
Billy Yank or Yank, after Yankee. 

Early battles. Many Northerners predicted the war 
would be over in three months, but several early South- 
ern victories proved that the North was in for a long 
fight. At the First Battle of Bull Run (or the First Battle of 
Manassas), on July 21, 1861, Confederate forces in north- 
ern Virginia withstood several assaults by Union forces 
and eventually forced the Northern troops to flee to 
Washington, D.C. During one Union attack, Confederate 
General Thomas J. Jackson stood his ground so firmly 
that he received the nickname “Stonewall.” The Confed- 
erates also won early victories at the Battles of the Seven 
Days (from June 25 to July 1, 1862) and the Second Battle 
of Bull Run (or the Second Battle of Manassas), which 
was fought from Aug. 27 to Aug. 30, 1862. 

First battle between ironclads. In 1861, the Confed- 
erates had raised a sunken federal ship, the Merrimack, 
off Norfolk, Virginia, and covered the wooden vessel 
with iron plates. On March 8, 1862, the ship, renamed 
the Virginia, attacked Northern ships at Hampton Roads, 
a channel that empties into Chesapeake Bay. When it re- 
turned to the channel the next day, it faced the Union 
ironclad ship the Monitor. History's first battle between 
ironclad warships followed. Although neither ship won, 


the Monitor proved the superior vessel. 

Battle of Antietam (or Battle of Sharpsburg), In Se 
tember 1862, Confederate General Robert E. Lee in 
vaded Maryland. He divided his army, sending about 
half to capture Harpers Ferry, Virginia (now West Vir 
ginia), which Union troops occupied. Union Genera 
George B. McClellan moved to meet Lee. On Septembe 
13, a Union soldier found a copy of Lee's orders to his 
commanders at an abandoned Confederate campsite 
Lee learned of the loss and took up a position at Sharp 
burg, a town on Antietam Creek in Maryland. On Sep 
tember 17, McClellan launched a series of attacks, bu 
then the last of Lee's absent troops arrived after their 
success at Harpers Ferry and saved the day. Lee suffer 
heavy losses and had to retreat to Virginia. 

Antietam was the bloodiest day of the Civil War 
About 2,000 Northerners and 2,700 Southerners wert 
killed. Approximately 19,000 men from both sides wet 
wounded, of which about 3,000 later died. Because le 
retreated, the North called Antietam a Union victory. _ 

The Emancipation Proclamation. On Sept. 22, 1 
after Antietam, Lincoln issued a preliminary order to 
free the slaves. He had been waiting for a Northern v 
tory as a good time for the proclamation. The prelim 
nary proclamation declared that all slaves in states 1 
bellion against the Union on Jan. 1, 1863, would be 
forever free. It did not include slave states loyal to the 
Union. On Jan. 1, 1863, Lincoln issued the final orders 
the Emancipation Proclamation. The Emancipation Pre 
lamation, though legally binding, was а war measure _ 
that could be reversed later. Therefore, in 1865, Linc" 
helped push through Congress the 13th Amendment” 
the Constitution, which abolished slavery throughot 
the nation. See Emancipation Proclamation. 

Battle of Fredericksburg. After Antietam, Line 
replaced McClellan with General Ambrose E. Bu = 
as commander of the Eastern Union Army; cal az 
Army of the Potomac. On Dec. 13, 1862, Burnside p 
tacked Lee at Fredericksburg, Virginia. The Heb 
fered nearly 13,000 casualties (soldiers killed, wo% 
missing, or captured) and retreated. Burnside м 
lieved of command at his own request 


rebels. 


Battle of Chancellorsville. General Joseph Hooker 
feplaced Burnside. In the spring of 1863, Lee's forces 
Iilheld the line of defence at Fredericksburg. On May 
Llee moved to attack Hooker, who had assumed a de- 
fensive position at Chancellorsville, a settlement just 
West of Fredericksburg. The attack cut the Northern 
amy almost in two. Hooker retreated three days later. 
een Gettysburg: In June 1863, Lee's army ad- 

into Pennsylvania. The Army of the Potomac fol- 
alla Both armies moved toward the 
m ettysburg. When it appeared that the battle 
Lincoln put General George С. Meade, a 
4 anian, in command of the Union troops. The 
oni when a Confederate brigade ran into 
^s al y near Gettysburg on July 1. For the first 
K 0 i a Northern army of about 85,000 men 
o. ern army of about 65,000 in the greatest 
4 Коон in the Western Hemisphere. 
bun LIT up defensive positions on hills south 
m j4 € Confederates launched several at- 
E E flanks (sides), but the enemy held. On 
Ee. С ed to attack the Union centre. After a 
“пос A uel, he ordered General George E. Pick- 
Did: don Union lines. The men, marching in per- 
Es mation, swept across an open field to- 
Buc! position on Cemetery Ridge. Pickett's 
Жоо up the slopes of the ridge, ignoring 
Were Quickly s few reached the top, where they 
Eis "fs donde Barely half the soldiers 
the he M t returned to Lee. Pickett's charge 
bon бы е» of frontal (head-on) assaults 
"da against a strong enemy. 
battle, | 9 was a turning point in the war. After the 
€e withdrew to Virgini i i 
numbered about irginia. Casualties among his 
Strength 20,500. Lee never again had the 
gth to launch a major offensive. 


The war in th 
Battles е West—1862-1864 


Of the "ihe = Henry and Fort Donelson. The cen- 
forts abo Okil erate line in the West rested on two 
Fort Henry and те apart in western Теппеззее— 

1 M General Ul ort Donelson. Gunboats under orders 
EN im е S. Grant took Fort Henry on Feb. 6, 
e lere E f moved against Fort Donelson, which 
ucky and h ebruary 16. The Confederacy had lost 
Cr dle of a of Tennessee. 
Tant clash oh. After the capture of Fort Donelson, 


ed wi 
with Confederate troops near Pittsburg 
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Black troops fought in 
nearly 500 Civil War engage- 
ments. Twenty-three blacks 
won the Medal of Honor, the 
highest U.S. military award, 
for heroism. Nearly all black 
soldiers served in the Union 
Army. They were organized 
into segregated units like this 
one. 


Landing, Tennessee, in the Battle of Shiloh. This battle, 
also called the Battle of Pittsburg Landing, occurred on 
April 6 and 7 and resulted in a Southern retreat. The 
Union suffered about 13,000 casualties and the Confed- 
eracy nearly 11,000. 

Fight for control of the Mississippi River. On April 
25, 1862, a Union naval squadron captured New Orleans, 
Louisiana, at the mouth of the Mississippi River. In mid- 
May 1863, Grant began a siege of Vicksburg, Missis- 
sippi, a key Confederate stronghold on the Mississippi 
River. Vicksburg finally surrendered on July 4, the day 
after the Southern defeat at Gettysburg. Four days later, 
Union forces took Port Hudson, Louisiana. The North 
controlled the Mississippi River. 

Battle of Chickamauga was the Confederacy's last 
important victory in the war. In September 1863, General 
William S. Rosecrans advanced on Chattanooga, Ten- 
nessee. Braxton Bragg, the Confederate commander in 
Tennessee, evacuated the city and withdrew to Georgia. 
Rosecrans pursued him. Bragg had received reinforce- 
ments from Virginia, and he attacked Rosecrans at 
Chickamauga, Georgia, on September 19 and 20. Rose- 
crans had to retreat to Chattanooga. 

Battle of Chattanooga. In late September 1863, 
Bragg advanced on Chattanooga. In October, Grant was 
given command of all Union forces in the West and 
went to Chattanooga with part of his own army. From 
November 23 to 25, the Union troops dealt Bragg an im- 
mense blow at the Battle of Chattanooga. After captur- 
ing Chattanooga, Northern armies could move from that 
base into Georgia and Alabama and split the eastern 


Confederacy in two. 
The final year—1864-1865 


Since 1862, Lincoln had wanted the Union armies to 
have a unified command and a coordinated strategy. Lin- 
coln favoured a cordon offence—a strategy in which the 
Union armies would advance on all fronts, pitting the 
vast Northern resources against the South. In Grant, Lin- 
coln felt he had finally found the leader he needed. On 
March 9, 1864, Lincoln promoted Grant to lieutenant 
general and gave him command of all Northern armies. 

Grant and Lee in Virginia. In May 1864, the Army of 
the Potomac moved into a desolate area of northern Vir- 
ginia called the Wilderness. Grant, with about 118,000 
men, planned to march through the Wilderness and 

battle that would have a 


force the Confederates into a 
clear winner. Lee, with only about 62,000 troops, met 
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Grant on May 5, and the Battle of the Wilderness raged 
for two days. Both sides suffered heavy losses, and nei- 
ther could claim it had won. 

Grant and Lee clashed again at Spotsylvania Court 
House, Virginia, on May 8 to 19, 1864. Spotsylvania also 
brought large losses but no victory for either side. 

Grant moved off to his left toward Richmond, and Lee 
marched to meet him. By June 1, 1864, Grant had 
reached Cold Harbor, a community just north of the 
Confederate capital. There, on June 3, he made another 
attempt to smash Lee. About 50,000 attackers faced 
30,000 defenders in trenches across a 5-kilometre line. 
Northern troops charged in a frontal assault Murderous 
gunfire cut down some 7,000 of them. 

Cold Harbor forced Grant to change his strategy. He 
felt that if he repeated his moves, Lee would fall back to 
the Richmond defences, where the Confederates could 
hold out against a siege. Grant therefore tried again to 
force a quick and final win-or-lose battle. 

Concealing his movement from Lee, Grant marched 
south and crossed the James River. Grant then advanced 


Uniforms of the 
American Civil War 


At the start of the American Civil War, the militia units that largely made up the Union and 
erate armies wore a variety of uniforms. Both sides soon established regulation uniforms, 


on Petersburg, a rail centre south of Richmond. All at 
ways supplying Richmond ran through Petersburg If 
Grant could seize the railways, he could force Lee ts 
fight in the open. But a small Confederate force һе а, 
off until Lee arrived. Grant then realized that he could 
not destroy Lee's army without a siege. His men dug 
trenches around the city. Lee's troops did the same Te 
deadly siege of Petersburg began on June 20, 1864.4 
lasted more than nine months. 

Sherman in Georgia. In May 1864, while Grant 
drove into the Wilderness, a Union army under Genet 
William T. Sherman moved on Atlanta, Georgia, from 
Chattanooga. When Sherman reached the outskirts of 
Atlanta, Confederate forces under the command of Ga 
eral John B. Hood made several attacks on the Union 
columns but failed to stop their advance. The Солі 
ates then took up a position in the city. Sherman first 
tried siege operations. But he soon wheeled part of it 
army south of Atlanta and seized its only railway to af 
Hood's supply line. Hood evacuated the city on Sept! 
1864. Sherman occupied it the next day. 


Corki 
suchas 


the Union blue and Confederate grey examples shown below. But certain regiments called 200 
aves wore distinctive Oriental-style uniforms throughout the war. 


Cavalry Corporal 
in Winter Overcoat 


Infantry 
Private 


South 


Cavalry 


Infantry Private, 
Sergeant, 1862 


1861-1862 


LLEL 


Cavalry Captain 
in Full-Dress Uniform 


Infantry Private, 


1863-1865 


Zouave ofthe 5th 


N 
S New York Infantri 


Captain 


Artillery 
Gunner 


Qn Nov. 15, 1864, Sherman left Atlanta in flames and 
begin his march through Georgia. His army swept al- 
most unopposed on an 80-kilometre front across the 
sut stripping houses, barns, and fields and destroying 
almost everything they could not use. Sherman hoped 
the horrible destruction would break the South's will to 
continue the war. 

Sherman occupied Savannah, Georgia, on December 
1. He then swung north into South Carolina and North 
Carolina The Northerners then drove onward toward 
Virginia to link up with Grant. 

The South surrenders. In April 1865, Grant finally 
seized the railways supplying Richmond. The Confeder- 
ite troops had to evacuate Petersburg and Richmond. 
lee retreated westward with nearly 50,000 men, but he 
wis soon overtaken by Grant, who had an army of 
110000 troops. Lee realized that continued fighting 
would mean worthless loss of life. He wrote to Grant 
ind asked for an interview to arrange the terms of sur- 
render. 

On April 9, 1865, the two great generals met in a 
house in the little country erii of Appomattox 
be House, Virginia. Grant offered generous terms, 
pla them gratefully. With Lee's army gone, 
СЄ no longer had any chance of winning the war. 

May 26, General Edmund Kirby Smith surrendered 
last active Confederate army. The war was over. 


Results of the war 


The em Civil War led to the abolition of slavery 
hana the United States, and the Northern victory 
-— е preservation of the American Union. But the 
фы Cero lives was enormous. About 620,000 sol- 

ассир the American Civil War, almost as 
^w et American dead of all other wars 
ана, кп Revolution (1775-1783) to the Viet- 
ad 1975). The Union lost about 360,000 
iN е Confederacy about 260,000. More than 
Both the N s Гене caused by disease. 
dq and the South paid a huge economic 
Pell severe ut the damage caused by the war was es- 
xg in the South. Towns and farms, industry 
and the lives of men, women, and children 


zs 
Way of he, Soughout the South. The whole Southern 


e i 4 
à MM Civil War changed the way of waging 
War soldiers 5 Deen called the first modern war. Civil 
comman fete the first men to fight under a unified 
lon ici е from trenches, and to wage a major 

ns, ironclad EN war introduced observation bal- 
erican Civil iin mines, and submarines. The 

use of the ven is also considered a modern war 
^in which all a destruction it caused. It was a total 
Te Used, е resources of the opposing sides 
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Southern military leaders 
Jackson, Stonewall Longstreet, james 
Lee, Robert E. Pickett, George E. 
Other biographies 
Barton, Clara Crane, Stephen 
Boyd, Belle Davis, Jefferson 
Brady, Mathew B. Lincoln, Abraham 
Brown, John Seward, William H. 
Buchanan, James Stowe, Harriet Beecher 
Chase, Salmon P. Whitman, Walt 
Causes and background 
Abolition movement Slavery 
Fugitive slave laws Uncle Tom's Cabin 
Popular sovereignty Underground railway 
Events 
Fort Sumter Monitor and Merrimack 
Gettysburg, Battle of Trent Affair 
Gettysburg Address 
Other related articles 
Balloon (Balloons in war) Frietchie, Barbara 


Confederate States of America Reconstruction 


Copperheads United States, History of the 
Dixie (song) (pictures: The Civil War; 
Flag South lay in ruins) 
Outline 
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Questions 


What are some of the reasons why the American Civil War has 


been called the first modern war? 
What names did the Northern and Southern troops call each 


1 "n К 
oem the Battle of Gettysburg a turning point in the Civil 

ü 
das the victory at the Battle of Chattanooga important for 


Ns ‘vila T. Sherman, in his march through Georgia, 
hope to break the will of the South to continue the war? 

Why was the outcome of the Battle of Antietam important to 
Abraham Lincoln? 

e Virginia and the Monitor? 

Wan m Enim of the sectional division between 
North and South before the Civil War? 

What two important victories did the North win within a day of 


ther? 
Poe the Confederacy's last victory in the war? 
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American cocker. See Cocker spaniel. 
American government. See United States, Govern- 
ment oí the. 
American history. See United States, History of the. 
American Indian. See Indian, American; Races, 
Human. 
American literature cannot be captured in a simple 
definition. It reflects the many religious, historical, and 
cultural traditions of the American people, one of the 
world's most varied populations. It includes poetry, fic- 
tion, drama, and other kinds of writing by authors in 
what is now the United States. It also includes nonwrit- 
ten material, such as the oral literature of the American 
Indians, and folk tales and legends which have been 
handed down through the generations. In addition, 
American literature includes accounts of America writ- 
ten by immigrants and visitors from other countries, as 
well as works by American writers who spent some or 
all of their lives abroad. 

This article discusses the literature of what is now the 
United States. For information on the literature of Latin 
America, see the article Latin-American literature. 


Beginnings of American literature 


American literature begins with the legends, myths, 
and poetry of the American Indians, the first people to 
live in what is now the United States. Indian legends in- 
cluded stories about the origin of the world, the histo- 
ries of various tribes, and tales of tribal heroes. With 
rare exceptions, this oral literature was not written 
down until the 18005. 

The earliest writing in America consisted of the jour- 
nals and reports of European explorers and missionar- 
ies. These early authors left a rich literature describing 
their encounters with new lands and new civilizations. 
They publicized their adventures, described the New 
World, and tried to attract settlers in works that some- 
times mixed facts with propaganda. 


Colonial literature (1608-1764) 


Colonists from England and other European countries 
began settling along the eastern coast of North America 
in the early 1600s and created the first American colo- 
nial literature. The colonies in Virginia and New England 
produced the most important writings in the 16005. In 
the 17005, Philadelphia emerged as the literary centre of 
the American Colonies, 

Virginia. Captain John Smith wrote what is regarded 
as the first American book, A True Relation of. . . Vir- 
ginia (1608), It describes how he and other colonists es- 
tablished the first permanent English settlement in 
America at Jamestown, Virginia, in 1607. Smith told a 
version of the famous story of Pocahontas in The Gener- 
all Historie of Virginia, New England, and the Summer 
Isles (1624). The story claims that Pocahontas, the daugh- 
ter of an Indian chief, saved Smith's life when her father 
was about to have him killed. 

In The History and Present State of Virginia (1705), his- 
torian Robert Beverley wrote about the tragic destruc- 
tion of the American Indians. To Beverley, the Indians 
represented possibilities for happiness, innocence, har- 
mony, and freedom. William Byrd Il, a Virginia planter, 
told about a 1728 surveying expedition in The History of 
the Dividing Line (published in 1841). The "line" divides 


- lish Protestants called Puritans, who were fg 


the orderly society of Virginia from the less 
settlers of North Carolina. 

New England. In 1620, the Pilgrims foun 
outh Colony, the second permanent English 
in America. Many Pilgrims belonged to a gro 


the religious reformer John Calvin. The Purit 
persecution in England and came to Amei 
seek refuge where they could practise their re 
The Puritans were an intensely intellectual р 
after arriving, they began founding schools 
and writing and printing books. They wrote h 
sermons and other religious writings, and pot 
Histories. The Puritans recorded their o 
of a desire to communicate with fellow bel 
land, to attract new colonists, and to justify 
move to a new country. In their histories, the 
portrayed their successes as evidence of 
and their hardships as signs of God's діѕаррӣ 
William Bradford, the second governor ofi 
Colony, told the story of the colony in OfP 
tion (written between 1630 and 1651 and pul 
1856 as History of Plymouth Plantation). 
Cotton Mather was the greatest of the Pun 
ans. He wrote more than 400 works on a wide 
subjects, including a defence of the witcheraf 
the 16905 in Salem, Massachusetts. But he pa 
heart into Magnalia Christi Americana (1702 
history of New England that upholds traditio 
beliefs. 1 
Religious writings. The Puritans based th 
on constant study of the Bible. Sermons begs 
passage from the Bible, followed by an апаў 
meaning, and then its application to person 
munity life. The greatest Puritan preacher al 
gian was Jonathan Edwards. He wrote learne! 
formulating traditional Calvinist doctrines, % 
defending them. Edwards’ most important be 
dom of Will (1754). In it, he defended the 00 
predestination, the idea that God has chose 
souls to be saved. 
Poetry. Most critics today rate Edward Tay! 
best of the Puritan poets. A clergyman, Та 
a series of meditative poems on Scripture lt 
intended the poems to prepare his mind 100! 
to celebrate Communion. His verse follo 
style of the English metaphysical poets 
them, he mingled everyday words and ine 
Biblical language and complex metaphors. ж 
poems were not discovered until 1937 angg 
lished until 1939. Е 
Although life as a settler was hard, А й: 
found time to write poetry, chiefly for he 
husband. Her brother-in-law had her WO / 
London as The Tenth Muse Lately Sprung s 
(1650), the first volume of American poe? 
lished, The resulting publicity made Bra 
conscious of her craftsmanship. She beg? 
ing with metre, imagery, structure, and e 
Poems (1678), a revised second editione 
after her death. It includes her best Poen 
tions,” a nature poem on the briefness 7 
Michael Wigglesworth's The Day?” gy 
the most popular poem of colonial time» ^ 


metre and threatening theme—about sinners 
being sentenced to hell on Judgment Day—seem quaint 
sán 
was the largest city in the American 
Colonies by 1710. It replaced Virginia and New England 
в бе cultural centre of the emerging nation. 

During the 1700s, a greater number of people 
kemed to read, and a growing press served new liter- 
ary tastes. Literature addressed such interests as politics 
and science. The essay, satire, and novel became impor- 
wet literary forms. 

The publisher, statesman, and scientist Benjamin 
franklin helped make Philadelphia a centre of intellec- 
teal life. His Autobiography tells the story of how he ran 
тау from Boston to Philadelphia at the age of 17. His 
tse from “rags to riches" through hard work and self- 
inprovement became a model for American success. 
Franklin's writings emphasized practical intelligence and 
material success, balanced by charity and public service. 
Hs worldliness differed greatly from the earnest spiritu- 
aty of the Puritans. Franklin's witty and often satiric 
proverbs made Poor Richard's Almanac, published 
Б" 1733 to 1758, one of his most popular publi- 


The revolutionary period (1765-1787) 


umm the 1760's, a movement to end British rule in 
"ona Colonies began to gain strength. The 
States became an independent nation by win- 
a M American Revolutionary War (1775-1783). Much 
b circi of this period addressed issues relating 
ooh lac 
: ine, a poor and largely self-taught English- 
am. pmigrated to Philadelphia in 1774. He soon be- 
km mous for his fiery essays in support of the Amer- 
Patriots. His pamphlet Соттоп Sense (1776) called 
ane independence from Great Britain. In a se- 
15x pamphlets called The American Crisis (1776- 
4 Ao oraaed the rebels to persist during the 
F lays of the American Revolution. 
rench-born essayist Michel-Guillaume Jean de 
э =й ce an immigrant to America, helped the 
s О of themselves as Americans rather than 
чад ne of the letters in his Letters from an 
is тег (1782) begins with the question "What 
indi EE ето saw America as a new land 
ing social uals could throw off old prejudices, suffo- 
like man Soms, and tyrannical government. 
ri. Titers of the 1700's, Franklin, Paine, and 
Prose, This cH in dignified, but plain and clear, 
Quence of ay е reached its peak in the ringing elo- 
mas Jeffers, eclaration of Independence written by 
EE The same type of writing appears in 
States, much о of the Constitution of the United 
tis Alexan der en was drafted by Gouverneur Mor- 
used this clear amilton, James Madison, and John Jay 
ties of publie tere in The Federalist (1787-1783) ase- 
ify the Constitution, that persuaded New Yorkers to rat- 
TM ature of a young nation (1788-1830) 
arly years of United States independence, 


me A 
Europe's ae still patterned their writing after 
terary styles and forms. Gradually, how- 
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ever, American literature began to reflect American ex- 
periences. 

The most successful American writer of the early 
1800s was Washington Irving. He rose to fame with hu- 
morous and satiric writing about New York City and its 
past in the magazine Sa/magundi (1807-1808) and in a 
book, A History of New York from the Beginning of the 
World to the End of the Dutch Dynasty (1809). The book 
is also called Knickerbocker's History of New York be- 
cause Irving wrote it under the name Diedrich Knicker- 
bocker. In The Sketch Book of Geoffrey Crayon, Gent. 
(1819-1820), Irving combined the style of the essay and 
the sketch to create the first short stories in American 
literature. The book includes "Rip Van Winkle” and “The 
Legend of Sleepy Hollow,” two of Irving's most famous 
tales. In “Rip Van Winkle,” the title character awakens 
from a 20-year sleep to find everything changed by the 
American Revolution. Irving's doubts about American in- 
dependence, his hostility toward New England culture, 
and his desire to maintain cultural ties with England run 
through all his early writing. 

The poet William Cullen Bryant adapted the style of 
English romantic poetry to describe the American land- 
scape and to find moral significance in its beauty. Such 

ems as "Thanatopsis" (1817), To a Waterfowl (1818), 
and "То the Fringed Gentian” (1832) reflect Bryant's admi- 
ration of nature. 


The Era of Expansion (1831-1870) 


During the mid-1800s, the United States gained con- 
trol of Texas, California, Oregon, and other Western 
lands. By the 1850s, the nation stretched from coast to 
coast. Americans moved westward by the thousands. 
The Indians who occupied many of these lands were 
forced to surrender their claims and to resettle on reser- 
vations. During this period, many American writers glo- 
rified the frontier or praised the beauty of nature. Much 
American literature reflected the optimism of a rapidly 
growing nation. But other American literature focused 
on the country's problems, including slavery. In 1861, 
the Civil War broke out between the North and South 
chiefly over this issue. The North won the war in 1865, 
and slavery was outlawed throughout the United States. 

Two main forms of fiction were practised by Ameri- 
can writers in the mid-1800s: (1) the sentimental novel 
and (2) the romance. Other important literary forms in- 

ction prose and poetry. 

ы = 4 novel, which had been developed 
by English author Samuel Richardson in the mid-17005, 
became immensely popular in the United States in the 
mid-18005. This type of novel emphasized feelings and 
such values as religious faith, moral virtue, and family 
closeness. Its stress on traditional values appealed to 
many people during a period of rapid social and politi- 

hange. 
e sentimental novel also urged reform. It became 
the means for rousing concern about the plight of black 
slaves, poor people, and other unfortunate members of 
society. Harriet Beecher Stowe's Uncle Toms Cabin 
(1851-1852), a powerful description of the evils of slav- 
ery, became a best seller. It combined an exciting plot, 
memorable characters, stirring appeals to the emotions, 
and humour. Stage adaptations ofthe book also drew 


large audiences. 
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The Old Man and the Sea (1952) 
by Ernest Hemingway А 


314 American literature 


Louisa May Alcott's novel Little Women (1868-1869) 
was another best-selling sentimental novel. Based 
loosely on the author's own life, it tells the story of four 
sisters growing up. The story centres on the girls home 
and personal life. Two of the sisters fall in love, while Jo, 
the heroine, develops a career as a writer. 

The romance. Most people use the term nove! to 
refer to any long fictional story in prose. Critics of the 
18005, however, distinguished a novel from a romance. 
A romance is a long work of fiction that is less realistic 
than a novel. Instead of everyday events, a romance de- 
scribes exciting adventures or strange events. Writers 
often use the romance to explore dark passions or to ex- 
amine the problem of evil. 

James Fenimore Cooper wrote historical romances 
that explored the moral uncertainties of Americans 
push westward. In Cooper's romances, such as The Last 
of the Mohicans (1826) and The Deerslayer (1841), the 
beauty and majesty of nature inspire a nearly religious 
feeling of awe. But civilization intrudes, and settlers turn 
the wilderness into property that they selfishly or 
thoughtlessly misuse. 

Nathaniel Hawthorne used the romance to study the 
depths of human nature. Many of his romances show 
the psychological effects of the Puritan focus on sin and 
evil. The Scarlet Letter (1850), set in Puritan New Eng- 
land, dramatizes the suffering caused by the conceal- 
ment of sin. 

Most critics consider the greatest American romance 
to be Herman Melville's Moby-Dick (1851), Most of the 
story is set on a whaling ship. It describes the hunt for 
Moby Dick, a fierce white whale. Ahab, the ship's cap- 
tain, has lost his leg in an earlier encounter with Moby 
Dick and is determined to kill the whale. Ahab eventu- 
ally loses his life in the pursuit. On a symbolic level, the 
book describes one man's struggle against fate. 

A type of romance called the Gothic novel influenced 
the American poet and short-story writer Edgar Allan 
Poe. The Gothic novel featured exotic settings and mys- 
terious or supernatural happenings. These novels were 
called Gothic because they often took place in gloomy 
medieval castles. Poe adapted these elements in short- 
ened form in the Gothic horror story. He filled his pow- 
erful tales with decaying castles, forbidden passions, 
and guilt-ridden and insane criminals. With “The Mur- 
ders in the Rue Morgue” (1841), Poe invented the mod- 
ern detective story. 


Nonfiction prose. During the 1830's and 18405,4 
erary and philosophical movement called transcender 
talism developed in New England. The transcendenta 
ists believed that God was present in nature. They also 
believed that human beings intuitively know whatis 
true, and so they stressed self-reliance and individuali 
The transcendentalists included Ralph Waldo Emerson 
Henry David Thoreau; George Ripley; Margaret Fuller 
and Bronson Alcott, Louisa May Alcott's father. 

Emerson was the leader of the movement. He kepta 
journal in which he recorded incidents, ideas, and rex 
tions to his wide reading. Emerson drew on his joum? 
in such essays as Nature (1836) and “Self-Reliance” (181 
achieving a prose style that was personal and converse 
tional. 

Emerson caught the mood of Americans at the tines 
buoyant optimism and sense that the United States ws 
an exciting new beginning in human history. He urged 
Americans to be independent thinkers and to study lie 
directly. Emerson declared that individuals had access 
to the eternal and ideal truths of nature. He therefore 
urged Americans to trust their own creative instincts 
and not look to Europe for models. ; 

In Walden (1854), Thoreau described his experiencs 
living close to nature. The book tells how he builta 
cabin in the woods on the shore of Walden Pond in 
Massachusetts and lived there alone. He read, enter 
tained visitors, worked the land for his food, and ге 
corded his observations in journals. Thoreau's style 
shows his sensitive response to the root meanings, 
sounds, images, and nuances of words. Е 

In 1838, Frederick Douglass escaped from B 
fled North. During the early 18405, he joined the a e 
tionists. His fiery attacks on slavery made him а 
speaker. In the first edition of his autobiography, ри 
Narrative of the Life of Frederick Douglass (1845), 09% 


lass vividly describes his life as a slave. A 
й t famous Атей 


Poetry. During the 18005, the mos 
poets were William Cullen Bryant, Henry wd 
Longfellow, James Russell Lowell, John Green edit 
tier, and Oliver Wendell Holmes. They were cal 
“Fireside Poets” or the “Schoolroom Poets pore 
works were most often read “by the fireside at 


of literary WO" 


in school in anthologies (collections 
" 9 poets concern 


Like the sentimental novelists, these 
themselves with feelings and call 
Edgar Allan Poe wrote haunting, ofte 


ed for social Fe orm 
n mourn 


Edgar Allan Poe 


poems. "The Raven" (1845) and "Annabel Lee" (1849) ex- 
press despair over the death of a woman. Poe's poetry 
did not make an immediate impact on American poets. 
But he gained a great following in Europe after two im- 
portant French poets, Charles Baudelaire and Stéphane 
Mallarmé, praised and translated his work. Influenced 
byPoe, they in turn inspired several modern American 
poets, including T. S. Eliot and Wallace Stevens. 

Walt Whitman and Emily Dickinson were the two 
greatest American poets of the 1800's. Whitman took in- 
spiration from Emerson's call for a self-confident Ameri- 
can literature. He expressed the variety of American life 
inlong lines that caught the flow of operatic singing. His 
verse often takes the form of rhythmic lists. It sprawls, 
seeming improvised. But Whitman also packed his 
poems with vivid images and memorable phrases. He 
wrote in free verse, a style of poetry that avoids regular 
metre and rhyme. Whitman published the first edition of 
lis masterpiece, Leaves of Grass, in 1855. Five more en- 
larged and revised editions of the collection appeared 
between 1856 and 1882. Leaves of Grass describes the 
bestand worst of American life, from exuberant democ- 
тасу to suffering slaves, The longest poem in the collec- 
tion, "Song of Myself,” glorifies a spiritual life grounded 
inthe body and everyday life. 

Dickinson wrote more than 1,700 short, puzzling 
фи in the mid-1800s. Her subjects were love, death, 
E. and immortality. Only 11 of Dickinson's poems 
Miri in her lifetime. After an accurate, complete 
Micra ee poems appeared in 1955, Dickinson's rep- 
Ка zh influence rapidly grew. Critics admired her 

servations, her complex and unexpected im- 


a neuer 
wn her questioning of established religion and 


The Age of Realism (1871-1913) 


des War marked a dramatic change in American 
em of cli slavery, but it left the deeper prob- 
medits ene ations. After the conflict, the United States 
placed hand aes to economic concerns. Machines re- 
ing, and бдан our as the chief means of manufactur- 
activity centr iei grew enormously. The new business 
шде number e and people moved to them in 
Usiness, o 8 some people made fortunes in 
ealists Ды ived in poverty. 
мег » Many American writers of the late 1800s 


е inspi х х 
Pired by an international literary movement 


man Melville 
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called realism. Realism was in part a revolt against ro- 
manticism and its idealized portrayal of life. The realists 
sought to show life as it is. Realism encouraged writers 
to examine the problems and conditions around them 
and to use the language of ordinary people, including 
dialects. In this way, it encouraged the emergence of a 
distinctively American literature. 

The realists explored the new economic conditions 
and often called for social reforms. The American dream 
of “rags to riches’ success was captured in popular nov- 
els by Horatio Alger. But the American realists focused 
on the harsh underside of this dream. They feared that 
success brought greed, materialism, and corruption. 

William Dean Howells, an influential magazine editor, 
vigorously argued for realism against romanticism and 
sentimentalism. In such novels as The Rise of Silas 
Lapham (1885) and A Hazard of New Fortunes (1 890), he 
explored the impact of commercial success and failure. 

Many of the realists focused on particular regions of 
the United States. Bret Harte portrayed the West of the 
gold rush in such short stories as “The Luck of Roaring 
Camp" (1868) and "The Outcasts of Poker Flat" (1869). 
Sarah Orne Jewett's The Country of the Pointed Firs 
(1896) shows a rural New England left behind by eco- 
nomic development. 

Early Southern realists included George Washington 
Cable and Joel Chandler Harris. Cable's The Grandis- 
simes (1880) portrays the tragic clash of races and cul- 
tures in Louisiana. Harris’ Uncle Remus: His Songs and 
His Sayings (1881) and later collections of stories were 
immensely popular. They retell, in dialect, black folklore 
and stories. The black writer Charles Waddell Chesnutt's 
The Conjure Woman (1899) is also a collection of folk 
tales in dialect. 

Naturalists were the most extreme and pessimistic 
realists. Unlike the realists, the naturalists believed that 
people could not make moral choices. They showed 
their characters as completely controlled by economic, 
social, or biological forces. 

Hamlin Garland wrote bitterly of the hardships of 
Midwestern farmers in Main-Travelled Roads (1891). 
Frank Norris described the struggle of California farm- 
ers against the powerful railways in The Octopus (1901 |. 
Upton Sinclair's The Jungle (1906) exposed unsanitary 
conditions in the Chicago n9 industry and 

ed bring about federal regu ation. 
ШҮ such sone as “The Open Boat" (1897) and “The 


Mark Twain 
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Blue Hotel" (1898), Stephen Crane stressed the need for 
courage and generosity in a universe indifferent to 
human life. His most famous work, The Red Badge of 
Courage (1895), shows a young soldier in the Civil War, 
wandering in a state of shock and confusion through 
scenes of battle. 

Theodore Dreiser was the leading naturalist. His Sis- 
ter Carrie traces a young woman's rise to success and 
social prominence despite her violation of moral codes. 
Her fate contrasts with her first lover's decline into pov- 
erty and suicide. Sister Carrie was printed in 1900, but, 
the publisher refused to advertise or distribute the book 
because his wife thought it lacked a sense of right and 
wrong. Another publisher issued it in 1912. 

Mark Twain and Henry James are considered by 
critics as the two greatest American novelists of the late 
1800's. Twain's Adventures of Tom Sawyer (1876) de- 
scribes the adventures of a clever and mischievous boy 
and his friend Huck Finn. Adventures of Huckleberry 
Finn (1884) continues the story. It narrates the adven- 
tures of Huck and the runaway slave Jim as they float 
down the Mississippi River on a raft. In this book, Twain 
contrasts nature—where a white boy and a black man 
can become friends—with the hypocrisy of civilization 
along the shore. Twain also satirized the styles of writing 
that dominated earlier American literature. 

Henry James left the United States in his 30s and set- 
tled in England. In his study of Hawthorne (1879), he ar- 
gued that the lack of a rich cultural tradition made 
American novels thin and abstract. James wrote novels 
of manners, which first appeared in England in the late 
1700's. Novels of manners depict realistic characters and 
scenes and describe the customs of a particular social 
class. In many of James's works, American characters 
travel to Europe, where their innocence and integrity 
clash with a culture that is attractive but sometimes cor- 
rupt. In The Portrait of a Lady (1881), a young American 
discovers too late the immorality of her husband, an 
American who has immigrated to Italy. James's style 
grew more complex in later novels. He traced with in- 
creasing detail the psychological and moral problems of 
his intelligent and self-conscious characters. 

Women writers. Kate Chopin powerfully portrayed a 
woman's psychological and sexual development in The 
Awakening (1899). However, the hostile reaction to the 
novel ended Chopin's career. 

Edith Wharton was a close friend of James's. Like him, 
she wrote novels of manners. But many of them have 
American, instead of European, settings. Wharton be- 
came known for her keen moral and psychological ex- 
amination of characters. The House of Mirth (1905) ex- 
poses the selfishness and materialism of upper-class 
society in New York City, 

Nonfiction writers also flourished in the United 
States after the Civil War. The philosopher William 
James, brother of Henry James, wrote powerfully on 
many subjects, including religion and psychology. In 
The Principles of Psychology (1890), James invented the 
phrase stream-of-consciousness and thus sparked the 
development of a new fictional technique. In this tech- 
nique, the writer tracks the shifting feelings and 
thoughts flowing through the mind of a character. 

The economist Thorstein Veblen explored social and 
economic issues with biting satire in The Theory of the 


Leisure Class (1899). In The Story of My Life (1903), Hele 
Keller told how she had been helped to overcome 
blindness and deafness. Jane Addams’ Twenty Years t 
Hull House (1912) tells of her work among Chicago's 
ian, Greek, Russian, and other immigrants. As settlemer 
in the West became more widespread, many American 
wanted to preserve the unspoiled wilderness. In The 
Mountains of California (1894) and other books, the nt 
uralist John Muir described the American wildernessa: 
God's temple and attacked threats to its preservation. 

One of the most notable nonfiction prose writers of 
this period was the historian Henry Adams. In his aut 
biography, The Education of Henry Adams (privately 
printed in 1907, published in 1918), Adams contrasted 
the power of religion in the Middle Ages with the 
power of science in the modern world. 

Two prominent black leaders disagreed on the best 
course for black advancement. In his autobiography, lp 
from Slavery (1901), educator Booker T. Washington 
urged blacks to temporarily suspend their demands or 
equal rights in exchange for vocational education and 
jobs. He predicted that blacks would achieve equal 1 
rights once they gained economic power. But historian 
and sociologist W. E. B. Du Bois challenged what hee 
garded as Washington's surrender of rights for eco- 
nomic gain. Du Bois refused all compromises. Hein 
sisted that "the problem of the twentieth centuryisti 
problem of the colour line.” 


The world wars and depression (1914-1945) 


In 1914, World War | broke out in Europe. In 1917,6 
United States entered the war against Germany, І 
was defeated іп 1918. After the war, the United ee’ 
economy boomed. But prosperity did not last An 
market crash in 1929 led to the Great Depression, 
deep economic slump in the 19305. 

In 1939, World War II began in Europe. 
States fought in the war from 1941 to 1945 а 
important role in defeating Germany and Japan at 

About the time of World War I, an intern ө н 
tic movement called modernism emerged in rue 
Modernist artists believed that the traditional Ee 
ligious, and political order had broken dows gre 
that realism could not adequately describe ^ d 
modern life differed from the past. Asa - dei 
sought stylistic innovations that could better p 
new realities. 


The American writers who lived in Europe around the 
time of World War | made important contributions to 
modernism. Their influence extended to writers in the 
United States. The depression led some writers of the 
period to focus on social or economic issues. 

Modernist poetry leaves out the explanations and 
narrative connections that provide unity and clarity in 
traditional writing. It mixes everyday language with ele- 
gant phrases and short quotations from earlier poems. 
Modernist poets placed contradictory feelings and 
events side by side to evoke the disconnectedness of 
modern life. 

Modernism was influenced by a poetic movement 
called imagism, which lasted from 1908 to 1917. Imagist 
poetry was characterized by precise images and a 
spareness of expression. The most important imagist 
poets were Ezra Pound, Amy Lowell, and Hilda Doolittle, 
who wrote under the initials H. D. 

T.S. Eliot, one of the first modernists, moved to Lon- 
don in 1914. There, he became friends with Pound, who 
tad already settled in Europe. Together, Eliot and Pound 
discovered and absorbed a wide range of poetic tradi- 
tons, They developed many of the features of modernist 
poetry and made them well known. 

: езге] the modernist style їп "The Love Song 
E onu (1915). His long poem The Waste 
Fabi uen an uproar. This complex, pessimistic 
Ee e emptiness of modern life seemed a 
зева ceto some but bewildering to others. Eliot 
ey In а gained a widespread influence in modern po- 
pleth any critical essays, he redefined the way peo- 

м ought about literature. 

ж poem Cantos, published in several in- 
E m 1925 to 1968, reflects on poetry and the 
d A and American history. Pound was 
алде ie as a critic, vigorously promoting a wide 
к ent and modern poets. 
United артар modernist poets emerged in the 
Merican ja me Crane's The Bridge (1930) weaves 
Bridge, into 1 » 5 and themes, such as the Brooklyn 
vens Philosophical a modernist poem. Wallace Ste- 
ча to reality, poems explore the relation of imagi- 
t d E Southern poets used the modernist style 
culture. These е preservation of traditional Southern 
: n included Allen Tate, John Crowe 
s E Penn Warren. They were called the 
azine The fs of their contributions to the poetry 
William Carlo oe published from 1922 to 1925. 
perience 5 Williams celebrated everyday objects 
1946.19, ) E in short poems and an epic, Paterson 
Capture the reed à clean, direct style that would 

ings expen: ividuality of the subject matter. E. E. Cum- 
ier Perimented with th i 
ticularly ипон the physical form of poems, 

is uation, capitalization, and spacing on 
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19005 "a" » У. Some poets of the early and mid- 

p ington Ro etium rather than modernism. Edwin 

Eus and wast ee 5 best poems are realist portraits of 
dgar Lee E lives in a New England village. In 

qj dead inhabits Spoon River Anthology (1915), the 

ike Ei life stori ants of an imaginary Midwestern town 
е sin xen Vachel Lindsay used strong, chant- 

ch poems as "General William Booth 


American literature 317 


Robert Frost 


Carl Sandburg 


Enters into Heaven’ (1913) and “The Congo" (1914). Carl 
Sandburg was influenced by Whitman in his use of 
plain, everyday language. He aimed to help readers un- 
derstand the lives of common people. Robinson Jeffers 
undertook such themes as human corruption and indus- 
trial society's destruction of nature. 

The poems of Robert Frost, such as "Mending Wall 
(1914) and "Stopping by Woods on a Snowy Evening’ 
(1923), are simple and readable on the surface. But they 
reveal complex feelings, often through subtle irony and 
dry wit. Frost expressed in ordinary language the puz- 
zling hints of doubt and uncertainty that haunt everyday 
incidents. These feelings connect him to modernism, 
despite his traditional metre, rhyme, and verse forms. 

Paul Laurence Dunbar was perhaps the first black 
American to achieve national recognition as a writer of 
both poetry and fiction. Many of his poems use standard 
English and traditional metre, but he achieved greater 
fame for his portraits in dialect of black life in the South. 

The lost generation. A number of writers joined the 
flourishing arts community in Paris after World War |. 
Many of these newcomers to Paris gathered around the 
novelist and critic Gertrude Stein, who had settled there 
before the war. She described these disillusioned writ- 
ers as a "lost generation.” Her experiments with prose 
rhythm, fractured sentence structure, and disconnected 
narrative were challenging and influential. 

Two of the most important writers of the lost genera- 
tion were Ernest Hemingway and F. Scott Fitzgerald. 
Hemingway's The Sun Also Rises (1926) describes these 
uprooted Americans in a desperate search for some- 
thing to believe in after the destruction caused by the 
war. In short stories that some critics still consider his 
finest work, Hemingway crafted a bare, blunt prose that 
sought to clear away the emptiness of old ideas and val- 
ues. His prose style has inspired many imitators. — 

Fitzgerald focused on American life in the Roaring 
Twenties, also called the Jazz Age. In short stories and in 
such novels as The Great Gatsby (1925) and Tender Is the 
Night (1934), he showed how the values of the American 
dream had been corrupted by materialism and class di- 
visions. Fitzgerald's strong visual sense and way of com- 
posing a story into scenes showed the influence of early 
films. р ; a 
Modernist fiction. Modernism led writers of fiction 
to reexamine the techniques of storytelling. Writers 
began to strip away descriptions of scenes and charac- 
ters, explanations, direct statements of theme, and sum- 
maries of the plot. A few writers experimented with 
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prose styles as fragmented and difficult as some mod- 
ern poetry. 

Some critics regard William Faulkner as the greatest 
American novelist of the 1900's. Faulkner set most of his 
novels, such as The Sound and the Fury (1929) and As / 
Lay Dying (1930), in the imaginary Mississippi county of 
Yoknapatawpha. He saw slavery and racism as the great 
sins haunting Southern history. He believed the South 
fought heroically in the Civil War but for an evil cause. 
Faulkner's Southerners live with this heritage of guilt 
and useless, misguided nobility. Faulkner absorbed all 
the techniques of modernist storytelling. His style is 
symbolic, lyric, and sometimes eloquent. He evoked the 
contradictory feelings of his characters through frag- 
mented and difficult plots. Faulkner often employed the 
stream-of-consciousness technique. 

The Harlem Renaissance. During the 1920s, black 
literature began to flourish in Harlem, a district of New 
York City. This movement became known as the Harlem 
Renaissance. It was also called the New Negro after the 
title of an anthology collected by educator and writer 
Alain Locke. The major writers of the Harlem Renais- 
sance were James Weldon Johnson, Claude McKay, 
Langston Hughes, Sterling Brown, Countee Cullen, Jean 
Toomer, Zora Neale Hurston, and Alain Locke. 

Johnson's God's Trombones (1927) consists of seven 
black sermons set in verse. His poetry's dramatic and 
musical qualities also reflect his experience writing 
songs for the musical theatre. McKay was one of the 
most powerful black poets. He began with poems in dia- 
lect. Later, he wrote highly formal but emotional verse, 
often on explosive topics. Hughes made a deliberate ef- 
fort to bring the rhythms of black music into poetry. 
Brown used dialect in subtly varied ways both to protest 
against racial prejudice and to express pride in the dis- 
tinctive cultural tradition of black Americans. Cullen was 
mainly a lyric poet, but he sometimes used verse to pro- 
test against racism. 

Black prose writers also flourished during the Harlem 
Renaissance. Toomer's Cane (1923) is a sophisticated 
mixture of short stories, sketches, poetry, and a play. 
Hurston collected black folk tales and became well 
known as a skilled oral storyteller. Her best-known 
novel, Their Eyes Were Watching God (1937), traces a 
black woman's steady growth in insight and spiritual 
strength. Her characters are vivid, realistic mixtures of 
strength and weakness. Locke wrote several nonfiction 
works on black culture. 


Satirists. Sinclair Lewis novel Main Street 190i 
biting satire on small-town life in the early 1900s 8 
bitt (1922) mocks the businessmen of such communi 
ridiculing their sense of civic pride and their equaticey 
"progress" with property development. In 1930, Lews 
became the first American writer to win a Nobel Pra 
for literature. 

The sometimes savagely critical journalism of HL 
Mencken also satirized American life. Mencken, wh 
articles were collected іп a six-volume series titled Me 
judices (1919-1927), voiced his disgust with middleds 
life and values. In The American Language (1919, wil 
several later editions), he described and praised the 
American version of English. А 

Realist fiction. In O Pioneers! (1913) and My Antoi 
(1918), Willa Cather described frontier life in Nebrati 
Each story in Sherwood Anderson's Winesburg, 0 
(1919) explores, from a psychological viewpoint, adie 
ent personality in a small Ohio town. Ole Rölvaags 
ants in the Earth (1927; published first as two books 
1924 and 1925 in Norway) concerns Norwegian imm 
grants in the Midwest. William Saroyan's novels poti 
the Armenian-American community in Fresno, СЙ 
nia. Thomas Wolfe studied American morals and de 
in four huge, poetic novels. Fach novel, beginning 
Look Homeward, Angel (1929), is based on Wolfe's ov 
life. James T. Farrell's Studs Lonigan series (1932189 
describes the harsh life of working-class people 
cago. One of the most powerful realist novels pe 
Steinbecks The Grapes of Wrath (1939), which dep 
the sufferings of Dust Bow! farmers who pe 
Oklahoma to California during the Great Depressi 
The black writer Richard Wright's Native Son 
the story of a poor young black man driven to i 
lence by the hatred and prejudice he meets in 
world. ^ jii 
During the 1920s and 19305, many writers ge 
debated the relation between literature et si 
political change. Particularly because of the a i 
many writers felt a responsibility to ra jo 
and social problems. These authors often у about 
istic techniques to educate a wide audience ; 
needed reforms. Other writers, such ies 
505, experimented with new forms and wi Лей 
ogy The 42nd Parallel (1930), 1919 (1982) 0 in 193 
Money (1936)— published together as U. ciety th” 
Dos Passos aimed to portray American “ed 
realistically. His novels include what he к from 
reels, which use newspaper headlines, wen NU 
ular songs, and advertisements to surrou! а 
and action jon 

Dashiell Hammett and Raymond Chandio у 
the “hard-boiled” detective novel during й ШИ 
hard-boiled hero is usually a tough, #19 ‘hos Oo 


detective wh me! 

etective who sometimes uses illegal 

crimes. he1 005 “йр 
Drama. Most American plays oft 7 sc rid 


lodramdt^ үү! 


were sentimental comedies or me 
n the 


Eugene O'Neill broke this tradition | í 
his career, he created highly realistic play abou y 
about the criminals, homeless alcoho 5 E T 
ists, and radicals he had encountered ‚Яй ggi 
drifting. These characters spoke in < Jays gren 
lively language. Gradually ONeill's Р 


and he experimented more boldly with artistic tech- 
niques. He moved toward a more symbolic, stylized 
theatre that could express his characters’ inner emo- 
tions. He turned toward autobiographical material for 
his final plays, such as Long Day's Journey into Night 
(written from 1939 to 1941 and first performed in 1956) 
and AMoon for the Misbegotten (written from 1941 to 
1943 and first performed in 1957). 

During the 1930's, vigorous debates took place over 
the purpose of drama. Some playwrights wanted the 
theatre to be a force for social reform. Others concen- 
trated on experimental technique, and still others aimed 
at frankly escapist and commercially successful work. 
Gifford Odets' Waiting for Lefty (1935) and Awake and 
Sing! (1935) attack social problems of the time. Lillian 
Hellman's plays, such as The Children's Hour (1934) and 
The Little Foxes (1939), explore the destructiveness of 
greed, materialism, and sexual repression in American 
life. Elmer Rice's The Adding Machine (1923) is a satire 
onthe growing mechanization of humanity. In Our 
Town (1938), Thornton Wilder used uncommon staging 
techniques, such as the absence of scenery or a curtain, 
to balance a somewhat sentimental picture of small- 
town New England life. 
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cl World War Il ended in 1945, the United States 
the oul be many changes. The economy prospered, but 
Corsini] the rich and the poor widened. The 
1960 on movement gathered strength in the 
demand f “here including women, also began to 
portant aa rights. The United States remained an im- 
ton in the ven but was criticized for its participa- 
abroad, Much se War (1957-1975) and for its influence 
phos merican literature was concerned with 
mic and social changes. 

ША, ‘a the 19505, modernism was the dominant 
John retinal of poets, including Robert Lowell, 
tered da Theodore Roethke, thoroughly mas- 

= rane do 
and groups den modernist poetry. A number of poets 
on йы рей poetic styles that were variations 
Poets, gathered ne group, called the Black Mountain 
tin College, an around Charles Olson at Black Moun- 
ain, North Car “ip pao arts school in Black Moun- 
fal immedia olina. Olson sought to give poetry a phys- 
let the thyth yin The Maximus Poems (1953-1975), he 
length of hi di his own breathing determine the 
can, an fanaa lines. Robert Creeley, Robert Dun- 
Verse, чечен Levertov carried forward Olson's style 
tange of eerie an open form that could admit a 

A group called dc feelings, and insights. 
erican soci the beat poets condemned the failings 
tool of socia ciety and turned poetry into a powerful 
With false va оа The beat poets shared а disgust 
lon. One o th 5 and a desire to achieve spiritual eleva- 
Ginsberg, Ging "ost important beat poets was Allen 


Gi "D " 
ecstasy and ite 5 "Howl" (1956) describes spiritual 
enced by Whit, torments of urban life in long lines influ- 


Gary sn АП and William Carlos Williams. 
lure and bs poetry reflects his interest in Asian cul- 
тет, n ч relation of human beings to their envi- 
Exts (1960) А er's poems are collected in Myths and 
‚ Turtle Island (1974), and other volumes. 
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Frank O'Hara led a group of poets centred in New 
York City. His poems read like improvised and casual 
records of quickly changing and scattered urban life. 
John Ashbery, a member of the New York group, wrote 
poems that reflect the influence of modern art and 
music. Many of his poems hint at their subject only indi- 
rectly and vaguely. 

James Merrill began his career with polished formal 
verse, often autobiographical but highly restrained. The 
Changing Light at Sandover (1982) is a record of mes- 
sages from a Ouija board, a device supposedly used to 
communicate with the dead. 

A. R. Ammons experimented with verse form and 
punctuation, seeking a language to express the interac- 
tion between a scene being observed and an observer. 
W. S. Merwin's haunting phrases express his concern 
with political and ecological issues. 

Elizabeth Bishop's highly regarded poems are formal 
and self-restrained, but express powerful personal feel- 
ings and experiences. Questions of Travel (1965) and Ge- 
ography III (1976) explore themes of travel, exile, and re- 
sponse to exotic landscapes. Robert Penn Warren 
gained fame as a novelist but also wrote verse. His 
poems centre on history, memory, and the effort to deal 
with time's erosive power. 

"Confessional" poetry. Some poets began to write po- 
etry, sometimes called “confessional” poetry, that was 
more personal and emotional. Robert Lowell's Life 
Studies (1959) and John Berryman's 77 Dream Songs 
(1964) speak frankly of their troubled lives. Theodore 
Roethke explored the themes of growth and childhood 
in elegantly written poems. Sylvia Plath sometimes used 
the Holocaust, the mass murder of European Jews by 
the Nazis during World War II, as а metaphor for per- 
sonal crisis. Anne Sexton wrote about her mental illness 
ina direct and open style. Adrienne Rich moved from 
formal verse to steadily deeper probings of her con- 
sciousness as a woman. 

The black experience became the subject of many 
poets in the 1950's and 1960s. The early poetry of Gwen- 
dolyn Brooks showed her skill in traditional rhyming 
verse and forms like the sonnet а 14-line poem with a 
formal arrangement of rhymes. Yet her words drew on 
oral black preaching and street talk. She described the 
ordinary lives of blacks and the injustices they suffered. 

In the 19605, with the rise of the civil rights move- 
ment, many blacks rejected earlier hopes for an inte- 
grated society and began to call for a separate black cul- 
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ture. LeRoi Jones's early poems express the personal ag- 
onies of living in a prejudiced world. But he increasingly 
saw the problem as social, not personal. He began to 
write plays and helped start the Black Arts movement. 
The movement rejected the literary forms and values of 
white culture, instead founding magazines and institu- 
tions to support writing that reflected black experience. 
As Jones became more politically active, he changed his 
name to Imamu Ameer Baraka, then to Amiri Baraka, to 
reflect his African heritage. 

Fiction and other prose. In the postwar period, 
many writers continued to create realist fiction. Several 
authors drew their subjects from World War II, includ- 
ing James Jones, Norman Mailer, Irwin Shaw, and Her- 
man Wouk. Others described regions of the country or 
the experiences of certain age groups or races. John 
Cheever and John O'Hara wrote about suburban life in 
New England, New York, and Pennsylvania. J. D. Salinger 
exposed the shortcomings of the adult world as seen 
through the eyes of a New York teenager in The Catcher 
in the Rye (1951). James Baldwin wrote about the black 
experience in such novels as Go Tell It on the Mountain 
(1953) and Another Country (1962). Ralph Ellison, in /nvis- 
ible Man (1952), provided a haunting picture of black life 
in the United States. John Updike examined the material- 
ism of middle-class American life in the four-volume 
"Rabbit" series, from Rabbit Run (1960) to Rabbit at Rest 
(1990). Joyce Carol Oates produced a large body of fic- 
tion that ranged from realistic stories of urban life to 
nightmarish novels. 

Saul Bellow is one of the most widely respected post- 
war novelists. His early work, such as Henderson the 
Rain King (1959), is exuberant and comic. His later novels 
focus on mature, thoughtful men who experience and 
reflect on the problems of modern life. 

The beat novelist Jack Kerouac's On the Road (1957) 
tells of young rebels against the boredom and pointless- 
ness of daily life who wander the United States in a 
search for meaning. Kerouac's strongly rhythmic flow of 
words creates an impression of spontaneity and impro- 
visation, like that in jazz. 

Southern fiction. A number of Southern writers, influ- 
enced by Faulkner, focused on the poor, outcasts, or 
grotesque characters. Among these writers were Carson 
McCullers and Flannery O'Connor. McCullers depicted 
the pain of loneliness in many of her works, including 
The Member of the Wedding (1946) and The Ballad of 
the Sad Café (1951). In brilliant short stories and in such 
novels as Wise Blood (1952) and The Violent Bear It 
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Away (1960), O'Connor presented grotesque charactes 
and disturbed behaviour in a darkly comic style 
Eudora Welty sets most of her novels and shon st» 
ries in her native Mississippi. In her works, comic and 
satiric twists lighten the impact of odd characters orm 
ments of violence. Walker Percy was strongly influence 
by European philosophy, especially a movement cale 
existentialism, which stresses that individuals must 
choose their own way to live and act. His novels, indai 
ing The Moviegoer (1961) and The Second Coming 
(1980), humorously take up the existential themes of 
alienation and the search for self-fulfilment. 
Experimental styles. The stylistic experiments ої 
modernists opened the way for a technique called se 
reflexive fiction, an innovative manipulation of langua 
and narrative. Self-reflexive fiction often calls attention 
to the act of writing itself. For example, it may comme 
on or even argue with itself and address or even moa 
the reader. Self-reflexive fiction and other experiment 
techniques became common among postwar authors * 
The Sot-Weed Factor (1960), Chimera (1972), and other 
works, John Barth created wild comedies mingling a 
cient myth, history, and highly unreliable autobiográ^ 
Thomas Pynchon's massive Gravity's Rainbow (1973 * 
a fantastic reimagining of World War II filtered throug 
the social concerns of the early 1970s. Joseph Helles 
Catch-22 (1961) and Kurt Vonnegut, )г.5 Slaughterhowe 
Five (1969) use dark comedy to satirize the self- 
satisfaction they felt resulted from the war. Ken = 
Опе Flew over the Cuckoo's Nest (1962) uses а menta 
hospital and a con-man hero as symbols of moine 
American society. The Polish-born Jerzy Kosinskis t 
hood experiences during World War Il inspiredt É 
tesque violence of The Painted Bird (1965). The к. i 
memories haunt the dark comedy of his later Бе 
in the United States, including Being There bes 
In Mumbo Jumbo (1972) and other works, ће! ý 
writer Ishmael Reed drew a satiric and disorientn 
ture of race relations and other aspects of papier’ 
In Snow White (1967), The Dead Father (1975), er 
books, Donald Barthelme aimed to unsettle re 
violating conventions of realistic storytelling. per 
John Hawkes used experimental and pe Theb 
styles in The Lime Twig (1961) and other nove S " 
sian-born Vladimir Nabokov won fame for hi novels 
language and self-reflexive techniques In Ee purs 
Lolita (1958; published in 1955 in France), Pale 
and Ada (1969). қ 
Some postwar writers blend fiction with 
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Truman Capote s /n Cold 
feed 11966) employed his 
narrative skills to 
tel the story of a brutal 
murder. Norman 
Mallers best work has 
been journalistic and auto- 
biographical, in particular 
The Armies of the Night 
Ме about a mass dem- 
(stration against the Viet- Ж 
fam War. The novelist Wil- Ё 
fam Styron gave a fictional 
wersion of a slave revolt in 
Virginia in 1831 in The 
Confessions of Nat Turner (1967). E. L. Doctorow used 
both fictional and real-life characters in his reimaginings 
Ж American history. 

Works by minority writers. The civil rights movement 
ofthe 1960's brought forth a number of popular autobi- 
Ographies, including The Autobiography of Malcolm X 
155, edited by Alex Haley), Claude Brown's Manchild in 
К тэ, and Eldridge Cleaver's Soul on 
a. Haley's Roots: The Saga of an American Family 

traces his family's history back through American 
1o his African ancestors. 
met novelist Toni Morrison wrote about the 
1537 К women in the North in such novels as Sula 
ШИ Ут, and Beloved (1987). The black 
се Walker won fame with the novel The Color 
(1982). Walker has presented a range of black 
; Some heroic, but others deeply flawed, par- 
black men who treat women unfairly. Like Mor- 
telang has increasingly found an exuberantly cre- 
N Чаде and storytelling technique. 
Momaday, a Kiowa Indian writer, used varied 
Podein narrative techniques in House Made of Dawn 
d E of an alienated American Indian veteran 
dstlesie E Ceremony (1977), by Pueblo Indian nov- 
Windia armon Silko, tells about another World 
n veteran. This young man, torn by the con- 
Vip and OR Indian ways and modern white 
ill healod h ered by his combat experiences, is gradu- 
tons 4 ап Indian ceremony. Maxine Hong Kings- 
серге man Warrior (1976) blends fiction with fact 
Gies S the complex experience of growing up as а 
American woman. E 
and АКА irving Howe, Lionel pos 
5tothe 1950; į PAS an important role from th e 
erature and in shaping the public understanding 
Ке 4 popularizing important new intellec- 
| larity th о т» and 19705, Susan Sontag 
à Bs eading features of contemporary art. 
E. E Wolfe used an exuberant, inven- 
TM t on popular culture during the 1960s 

4 poopinduded cutting satire of those 
E. Зай in politics and modern architec- 
on rote fiction, satirizing modern Ameri- 

е novel The Bonfire of the Vanities 
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often she, liams and Arthur Miller. Williams 

duals and th 5 a conflict between sensitive, poetic 
brutality and coarseness of modern 


епп 


Americanliterature 321 


life. His plays are basically realistic psychological por- 
traits. The Glass Menagerie (1945) and A Streetcar 
Named Desire (1947) are his most famous. His later work 
explores grotesque and sometimes disturbed behav- 
iour. Miller's Death of a Salesman (1949) lends tragic dig- 
nity to the anguish of Willy Loman, a travelling salesman. 
Loman is destroyed by accepting popularity and mate- 
rial success as the highest values in life. 

In Who’ Afraid of Virginia Woolf? (1962), Edward 
Albee explored with biting wit and grotesque humour 
how love and cruelty are entangled within marital rela- 
tionships and friendships. Albee also adapted the style 
of the theatre of the absurd in plays that probed social 
and personal problems, such as The Zoo Story (1959). 
Theatre of the absurd was a drama movement of the 
1950's and 19605 that stressed the absurdity and lack of 
meaning the authors saw in modern life. 

During the 1950s and 1960s, black theatre often took 
up political themes. Lorraine Hansberry's A Raisin in the 
Sun (1959) is a realistic portrait of a black family who 
move into a white area. They must find the courage to 
resist white prejudice and claim the right to realize their 
hopes. James Baldwin's Blues for Mister Charlie (1964) 
traces the racial myths that trap both blacks and whites. 
The poet Amiri Baraka also wrote plays, promoting 
black nationalism in such dramas as Dutchman (1964), 
The Slave (1964), and Slave Ship (1967). 

August Wilson has written powerfully on the black 
experience in America in the 1900s in a cycle of plays. 
The Piano Lesson (1987) describes the conflict between a 
brother and sister over whether to sell or keep the fam- 
ily heirloom, a piano. In Ntozake Shange's For Colored 
Girls Who Have Considered Suicide/When the Rainbow 
Is Enuf (1976), seven women dance, sing, and recite po- 
etry. Their performances create a collage of black 
women's feelings and experiences. 

In plays such as The Basic Training of Pavlo Hummel 
(1971) and Sticks and Bones (1971), David Rabe portrayed 
the disillusionment of soldiers in the Vietnam War. Sam 
Shepard's dramas, such as True West (1980) and Fool for 
Love (1983), are bitter explorations of family relation- 
ships and the dominant values in American society and 

olitics. David Mamets plays, including American Buf- 
falo (1975) and Glengarry Glen Ross (1983), are noted for 
their vigorous dialogue, often profane and rapidly ex- 


ploding into arguments. 
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dom. In 1836, the American author Ralph Waldo Emer- 
son referred to the first shot fired by the patriots at Con- 
cord as "the shot heard round the world.” 


Background and causes of the war 


Great Britain's power in North America was at its 
height in 1763, only 12 years before the American Revo- 
lution began. Britain had just defeated France in the 
Seven Years' War. The treaty that ended the war gave 
Britain almost all of France's territory in North America. 
That territory stretched from the Appalachian Moun- 
tains in the east to the Mississippi River and included 
much of Canada. Most American colonists took pride in 
being part of the British Empire, at that time the world's 
most powerful empire. 

In each colony, voters elected representatives to à 
legislature. Colonial legislatures passed laws and could 
tax the people. The governor of a colony could, how- 
ever, veto any laws passed by the legislature. The king 
appointed the governor in most colonies. 

Great Britain expected the American Colonies to 
serve its economic interests, and it regulated colonial 
trade. In general, the colonists accepted British regula- 
tions. For example, they agreed not to manufacture 
goods that would compete with British products. 

British policy changes. Great Britain had largely 
neglected the American colonies while it fought France 
in a series of wars during the 17005. After the Seven 
Years’ War ended in 1763, Britain sought to strengthen 
its control over its enlarged American territory. In 1763, 
Parliament voted to station a standing army in North 
America. Two years later, in the Quartering Act, it ruled 
that colonists must provide British troops with living 
quarters and supplies. 

Britain also sought to keep peace in North America by 
establishing good relations with the Indians. The Indians 
had already lost a good deal of territory to white set- 
tlers. In the spring of 1763, an Ottawa Indian chief 
named Pontiac led an uprising against the colonists 
along the western frontier. Britain feared a long and 
bloody Indian war, which it could not afford. To prevent 
future uprisings, King George ill issued the Proclama- 
tion of 1763. The document reserved lands west of the 
Appalachians for Indians and forbade white settlements 
there. Britain sent soldiers to guard the frontier and 
keep settlers out. x 

The colonists deeply resented the Proclamation of 
1763. They felt that Britain had no right to restrict their 
settlement. In addition, many Americans hoped to profit 
from the purchase of western lands. : 

The Sugar Act. George Grenville became King 
George's chief cabinet minister in 1763. Grenville was _ 
determined to increase Britain's income from the Ameri- 
can Colonies. At his urging, Parliament passed the Reve- 
nue Act of 1764, also known as the Sugar Act. The act 
placed a three-penny tax on each gallon of molasses en- 
tering the colonies from ports outside the British Em- 

ire. Several Northern colonies had thriving rum indus- 
tries that depended on imported molasses. Rum 
producers angrily protested that the tax would eat up 


their profits. However, the Stamp Act—an even more un- 


popular British tax—soon drew the colonists attention 


away from the Sugar Act. In 1766, Parliament reduced 
the tax on molasses to a penny à gallon. 
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The Battle of Bunker Hill was the first major battle of the American Revolution. The British sol- 
diers expected an easy victory but were twice driven back by American musketfire from the hilltop 
fortifications. The Americans then ran out of qunpowder and were driven from the hill. 


The Stamp Act. King George, Prime Minister George 
Grenville, and Parliament believed the time had come 
for the colonists to start paying part of the cost of sta- 
tioning British troops in America. In 1765, Parliament 
passed the Stamp Act. That law extended to the colonies 
the traditional British tax on newspapers, playing cards, 
diplomas, and various legal documents. 

Rioting broke out in the colonies in protest against 
the Stamp Act. Angry colonists refused to allow the tax 
stamps to be sold. Merchants in port cities agreed not 
to order British goods until Parliament abolished the tax. 
The colonists believed that the right of taxation be- 
longed only to the people and their elected representa- 
tives. They said Parliament had no power to tax them as 
the colonies had no representatives in that body. 

Parliament repealed the Stamp Act in 1766. But at the 
same time, it passed the Declaratory Act, which stated 
that the king and Parliament had full legislative authority 
over the colonies in all matters, 

The Townshend Acts. In 1767, Parliament passed 
the Townshend Acts, named after the Chancellor of the 
Exchequer Charles Townshend. One law taxed lead, 
paint, paper, and tea imports. Another set up a customs 
agency in Boston to collect the taxes. 

The Townshend Acts led to renewed protests in the 
American Colonies, primarily in the form of a boycott of 
British goods. In 1770, Parliament withdrew all Towns- 
hend taxes except the one on tea. It kept the tea tax to 
demonstrate its right to tax the colonies. 

Protests against what the colonists called “taxation 
without representation” were especially violent in Bos- 
ton, Massachusetts. On March 5, 1770, soldiers and 
townspeople clashed in a street fight that became 
known as the Boston Massacre. During the fight, British 
soldiers fired into a crowd of rioters. Five men died. 


The Tea Act. To avoid paying the Townshend ©; 
tea, colonial merchants smuggled in tea from the ps 
erlands. The British East India Company had an 
chief supplier of tea for the colonies. The pue 
hurt the company financially, and it asked Pa в а 
help. In 1773, Parliament passed the Tea Асі. Pire 
the tax on tea and thereby enabled the East In j 
pany to sell its product below the price of d 

The British actions offended the colons 
ways. They reaffirmed Britain's right to tax t {шга 
They also gave the East India Company an pe notio 
tage in the tea trade. Furious Americans her it, Onte 
use tea and colonial merchants refused 1o Me asin 
evening of Dec. 16, 1773, Bostonians disguls in Bo 
ans raided East India Company ships доске i 
Harbor and dumped their cargoes of tea 0 orge andtë 
so-called Boston Tea Party enraged King Ge 
ministers. d 

The Intolerable Acts. Britain a 
ton Tea Party in 1774 by passing several là 
came known in America as the Intolerable 
closed Boston Harbor until Bostonians Pe itis 0 
stroyed tea. Another law restricted pen p wers 
Massachusetts legislature and gave à King Georg? 
the post of governor of Massachusetts. the co 
named Lieutenant General Thomas Gag ies to bel 
er-in-chief of British forces in North pare y 
new governor. Gage was sent to Boston f iladet 

The First Continental Congress ТӨ" т the 
phia, Pennsylvania, from Sept. 5 to peer unless 
Congress voted to cut off trade with m also арр? 
liament repealed the Intolerable Acts. in training py 
resolutions advising the colonies to beg lled forin 
citizens for war. None of the delegates C 
pendence 


ed to be 
ws that ci 


Acts. 0M 


The beginning of the war 


Atthe start of the war, the Americans in each colony 
were defended by members of their citizen army, the 
militia, The militiamen came out to fight when the British 
neared their homes. The Americans soon established a 
regular military force known as the Continental Army, 
with George Washington as its commander-in-chief. 

Britain depended chiefly on professional soldiers 
who had enlisted for long terms. The British soldiers 
were known as redcoats because they wore bright red 
jackets. Britain also hired mercenaries—professional sol- 
diers, from Germany. They were often called Hessians 
because most of them came from the German state of 
Hesse-Kassel. The British military force numbered about 
50,000 at its peak. 

Lexington and Concord. In February 1775, Parlia- 
ment declared that Massachusetts was in open rebel- 
lion. In April, General Gage decided to capture or de- 
stroy arms and gunpowder stored by the revolution- 
àries in the town of Concord, near Boston. About 700 
British soldiers reached the town of Lexington, on the 
de Concord, near dawn on April 19, 1775. About 70 
ees of the militia who were highly 
Ж, sre supposedly prepared to take arms on a min- 
Themi ce—waited for the British troops in Lexington. 
ы Сез had been alerted about ће redcoats’ 
E Revere and other couriers. No one 

id i ctm the first shot. But 8 minutemen fell 

li boon eee were wounded. One British soldier 

Ec ‘etal on to Concord, where they 

1 North Brid idden arms. One group met minutemen 
iy бше n Pan outside Concord. In a brief clash, 

e British then t. 5 and two minutemen were killed. 
Amen ; rned back to Boston. Along the way, 
cpu fired at them from behind tr d st 

"ces British dead arid ees and stone 

merican | wounded numbered about 250. 

Word osses came to about 90. 

Spread rapidly that fighting had broken out be- 
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Detail of The Bostonians Paying the Excise Man 1774), a colour engraving by an unknown artist 


British propaganda showed unruly colonists forcing a tax col- 
lector they had tarred and feathered to drink scalding tea. The 


colonists in the background are dumping British tea overboard. 


tween British troops and the Americans. Militiamen 
throughout New England took up arms and gathered 
outside Boston. Three British officers— Major Generals 
John Burgoyne, Henry Clinton, and William Howe—ar- 
rived with more troops in late May 1775. 

Bunker Hill. On June 17, 1775, British troops led by 
Howe attacked American fortifications on Breed's Hill, 


Detail of The Bloody Massacre Perpetrated in King Street 1770. 


The Boston Massacre took 
place on March 5, 1770, when 
British soldiers fired into a 
mob, killing five Americans. 
Patriot propaganda like this 
engraving by Paul Revere 
called the incident a massacre 
to stir up feeling against the 
British government. 


326 American Revolution 


near Boston. The Americans drove back two British 
charges before they ran out of ammunition. During a 
third charge, British bayonets forced the Americans to 
flee. The fighting, usually called the Battle of Bunker Hill, 
after the name of a nearby hill the Americans originally 
intended to fortify, was the bloodiest battle of the entire 
war. More than 1,000 British soldiers and about 400 
Americans were killed or wounded. 

The evacuation of Boston. In 1775, American troops 
seized the British posts of Fort Ticonderoga and Crown 
Point, in New York. The two victories provided the 
Americans with much-needed artillery. In late 1775 and 
early 1776, the captured artillery was dragged to Boston, 
where it was used to fortify high ground south of the 
city. Howe realized that his soldiers could not hold Bos- 
ton with American cannons pointed at them. In March, 
the British troops were evacuated to Canada. 

The Declaration of lence. When the Sec- 
ond Continental Congress opened in May 1775, few del- 
egates wanted to break ties with the mother country. In 
July, the Congress approved the Olive Branch Petition, 
which declared that the colonists were loyal to the king 
and urged him to remedy their complaints. 

George III ignored the petition for reconciliation. On 
August 23, he declared all the colonies to be in rebel- 
lion. This action convinced many delegates that a peace- 
ful settlement of differences with Britain was impossible. 

Support for American independence grew. Many 
people who had been unsure were convinced by read- 
ing the pamphlet titled Common Sense, by the political 
writer Thomas Paine. Paine attacked George 111 as unjust, 
and he argued brilliantly for the complete independ- 
ence of the American Colonies. On July 4, 1776, the Con- 
gress adopted the Declaration of Independence, and the 
United States of America was born. 

The Continental Congress provided leadership for the 
13 former British colonies during most of the American 
Revolution. After the Declaration of Independence was 
adopted, each former colony called itself a state. By 
March 1781, all 13 states had adopted the Articles of 
Confederation. It unified the states under a weak central 
government. 


The war continues 


After the Americans declared their independence, 
they had to win it by force. The task proved difficult, 
partly because the people never fully united behind the 
war effort. A large number of colonists remained uncon- 
cerned about the outcome of the war and supported 
neither side. As many as a third of the people sympa- 
thized with Britain. They called themselves Loyalists. The 
revolutionaries called them Tories, after Britain's con- 
servative Tory Party. The revolutionaries, today referred 
to in the United States as the patriots, made up less than 
a third of the population. 

Chief battles in the North. British strategy called for 
crushing the rebellion in the North first. Once New Eng- 
land was knocked out of the war, Britain expected resist- 
ance to crumble in the remaining colonies. 

Campaign in New York. Immediately after the British 
evacuated Boston in March 1776, Howe began to plan 
his return to the American Colonies. In July, he landed 
on Staten Island in New York Harbor. He was joined by 
Clinton's men and by Hessian troops. Howe commanded 


a total force of more than 45,000 experienced 
and sailors. They faced about 20,000 poorly t 
ill-equipped Americans. | 

washington had shifted his forces to New York 
after the redcoats withdrew from Boston. To defe 
city, American troops fortified Brooklyn Heigh 
of high ground on the western tip of Long і 

In August 1776, British troops landed on Long) 
in front of the American lines. Howe surround 
Americans forward positions in the Battle of 
on August 27. However, the slow-moving Howe pat 
before attacking again, enabling the remainder 1 
Americans to escape. 

By mid-September 1776, Howe had driven 
ton's troops from New York City. Howe slowly рш 
the Americans as they retreated toward White: 
New York. His hesitation cost the British a c 
crush Washington's army. New York City re 
British hands until the war ended. 

Trenton. At the end of 1776, Washington's d 
ent forces had withdrawn to New Jersey. In late! 
ber, British troops led by Major General С 
wallis poured into New Jersey in pursuit of 
The patriots barely escaped to safety by crossin 
Delaware River into Pennsylvania on December 

Washington's forces were near collapse, 
sey militiamen had failed to come to their aid. 
again missed an opportunity to destroy the 
Army. He decided to wait until spring to attack 
dered his troops into winter quarters in Tre 
other New Jersey towns. { 

Although Washington had few troops, he de 
strike at Trenton. The town was defended by 
On the stormy and bitterly cold night of Dec. 2 
Washington and about 2,400 troops cross 
ware River. The next morning, they surpris 
sians and took more than 900 prisoners. 1 

Brandywine. |n the summer of 1777, Howe 
sailed from New York City to the top of Chest 
about 80 kilometres southwest of Philadelphian 
ington had rebuilt his army during the springs 
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Clashes at Lexington and Concord opened a 
Revolution. In March 1776, the British is nts ini 
map locates major battles and troop move 


Boston. 


Artillery took part in attacks and defence. Cannons fired 
cordes soldiers had to swab the barrel after 
round as these British gunners demonstrate. 


A rifle fi 
гей more accurately than a musket and was han- 


ded ski 
pd by American frontiersmen. The sharp- 
ve takes aim at a British officer. 
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Pei combat A Cr to a musket was used in hand-to- 
es with an e man soldier hired by the British, /eft 


American infantryman, right. 


Detail of an ой painting on camas (178. by john Trumbull 
Britain's surrender at Saratoga on Oct. 17, 1777, marked a 
turning point in the war. In this painting, defeated General John 
Burgoyne, /eft, offers his sword to General Horatio Gates. 
had received weapons from France. He positioned his 
troops between Howe's forces and Philadelphia. The op- 
posing armies clashed on Sept. 11, 1777, at Brandywine 
Creek in southeastern Pennsylvania. One wing of the 
British army swung around the Americans and attacked 
them from behind. The surprised Americans had to re- 
treat. Howe occupied Philadelphia on September 26. 

Saratoga. In the summer of 1777, British troops com- 
manded by Burgoyne advanced southward from Can- 
ada. On Sept. 19, 1777, they were met by American 
forces in a clearing on a farm near the Hudson River 
about 65 kilometres north of Albany, New York. Nightfall 
and the bravery of Hessian soldiers saved Burgoyne's 
troops from destruction in what became known as the 
First Battle of Freeman's Farm. 

Burgoyne lost the Second Battle of Freeman's Farm to 
the revolutionaries on Oct. 7, 1777, and he finally began 
to retreat. But he soon found himself encircled by the 
Americans at Saratoga, New York. On October 17, Bur- 
goyne surrendered to Major General Horatio Gates, 
commander of the Northern Department of the Conti- 
nental Army. The Americans took nearly 6,000 prisoners 
and large supplies of arms. 

France was secretly aiding the Americans war effort 
against Great Britain. It gave the revolutionaries loans, 
money, and weapons, but France had been reluctant to 
ally itself openly with the Americans until they had 

roved themselves in battle. The victory at Saratoga 
marked a turning point in the war. 

In 1778, France and America signed treaties of alli- 
ance. Thereafter, France provided the Americans with 
troops and warships. Spain entered the war as an ally of 


France in 1779. The Netherlands joined the war in 1780. 


France's entry into the war forced Britain to defend 


the rest of its empire. The British expected to fight the 
French in the West Indies and elsewhere, so they scat- 
tered their military resources. As а result, Britain no 
longer had a force strong enough to fight the Americans 


in the North. 
Valley Forge. Washington's army of about 10,000 
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Detail of an oil painting on canvas (about 1790 by Henri van Blarenberghe 


The siege of Yorktown in October 1781 was the last major battle of the American Revolution. 
Britain began peace talks with the Americans several months after its defeat at Yorktown. 


soldiers spent the winter of 1777-1778 camped at Valley 
Forge in Pennsylvania, about 30 kilometres northwest of 
Philadelphia. Many of the troops lacked shoes and other 
clothing. They also suffered from a severe shortage of 
food. By spring, nearly a quarter of the soldiers had died 
of malnutrition, exposure to the cold, and diseases such 
as smallpox and typhoid fever. Many soldiers deserted. 

Chief battles in the South. Great Britain changed its 
strategy after France entered the war. Rather than attack 
in the North, the British concentrated on conquering the 
colonies from the South. 

Savannah and Charleston. Clinton became com- 
mander in chief of British forces in North America in 
May 1778. Britain's Southern campaign opened later that 
year. On December 29, a large British force that had 
sailed from New York City easily captured Savannah, 
Georgia. Within a few months, the British controlled all 
of Georgia. 

Early in 1780, British forces under Clinton landed near 
Charleston, South Carolina. They slowly closed in on the 
city. On May 12, Major General Benjamin Lincoln sur- 
rendered his force of about 5,500 soldiers—almost the 
entire American Southern army. Clinton placed Corn- 
wallis in charge of British forces in the South and re- 
turned to New York City. 

Camden. In July 1780, the Continental Congress or- 
dered Gates, the victor at Saratoga, to form a new 
Southern army to replace the one lost at Charleston. 
Gates hastily assembled a force made up largely of un- 
trained militiamen and rushed to challenge Cornwallis 
at a British base in Camden, South Carolina. 

On Aug. 16, 1780, the armies of Gates and Cornwallis 
unexpectedly met outside Camden and soon went into 
battle. Most of the militiamen turned and ran without fir- 
ing a shot. The rest of Gatess men fought on until heavy 
casualties forced them to withdraw. The British had de- 
feated a second American army in the South. 

The disaster at Camden marked the low point in the 
war for the American revolutionaries. They then re- 
ceived a further blow. In September 1780, they discov- 
ered that General Benedict Arnold, who commanded a 
military post at West Point, New York, had joined the 
British side. The Americans learned of Arnold's treason 


just in time to stop him from turning West Point over to 
the British. 


The end of the war 


Surrender at Yorktown. Cornwallis rushed into Vr 
ginia in the spring of 1781 and made it his new basein 
the campaign to conquer the South. Cornwallis habit 
lated Britain's Southern strategy, however, by failing 
gain control of North and South Carolina before adt 
ing northward. Clinton ordered Cornwallis to adopt 
defensive position along the Virginia coast. Corn a 
moved to Yorktown, which lay along Chesapeake! t 

About 5,500 French soldiers had reached ue 
July 1780. They were led by Lieutenant General ye 
chambeau. Washington still hoped to drive the! 
from New York City in a combined operation wi 
French, 

In August 1781, Washington learned that «о 
French fleet under Admiral Francois eec 
toward Virginia. Grasse planned to block en 
Bay and prevent Cornwallis from escaping Drees 
Washington and Rochambeau shifted their 


i land. 
ward to trap Cornwallis on lanc - най E d 


By late September 1781, a com d salo 

n sal! 1 
American force of about 18,000 soldiers aides 
surrounded Cornwallis at Yorktown. The Comal 


ily closed in on the trapped British troops: er to sit 
tried to ferry his forces across the York Pl я 
on the night of October 16. But а storm 01 then [] 
back. Cornwallis asked for surrender terms , 
The surrender at Yorktown took place MP i 
1781. More than 8,000 men about foU гай 
military force in North America laid is 
a British band reportedly played a tune > 
W Turned Upside Down. eri 
vie ai Des fe last major battle of tne уй 
Revolution, though it did not end the me eat 
dragged on in some areas for two me other P 
British leaders feared they might los Ш 
the empire if they continued the war in 
they began peace talks with the 
The Treaty of Paris was 5191 
recognized the independence 0 n 
established the new country's borders s h voy 
tended west to the Mississipp! River, n Flori ме 
east to the Atlantic Ocean and south ranted 
gave Florida to Spain. The treaty also 


»d on ер gue 
the Unite MA 


cans fishing rights off the coast of Newfoundland and 
Nova Scotia. The last British soldiers were withdrawn 
from New York City in November 1783. 

War losses. American military deaths during the war 
numbered about 25,000. In addition, approximately 
1400 soldiers were missing. British military deaths dur- 
ing the war totalled about 10,000. 

Costs of the war. The 13 states and the Congress 
went deeply into debt to finance the war. A new Consti- 
tution, approved in 1788, gave Congress the power of 
taxation. Largely through taxes, Congress paid off much 
of the war debt by the early 1800's. 

The American Revolution severely strained Britain's 
economy. The king and Parliament feared the war might 
bankrupt the country. But after the war, greatly ex- 
panded trade with the United States helped the econ- 
omy recover. Taxes on that trade reduced Britain's debt. 
[ Ofall the warring nations, France could least afford 
its expenditures on the American Revolution. By 1788, 
the country was nearly bankrupt. France's financial prob- 
lems contributed to the French Revolution in 1789. 
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Questions 


What pamphlet built support for American independence? 

Which defeat marked the low point for the Americans? 

Why did colonists object to the Stamp Act? 

How did Britain change its strategy after France entered the 
war? 

Who were the Hessians? The Loyalists? The minutemen? 

How did France help the patriots during the war? 

Which American victory marked a turning point in the Revolu- 
tion? 


American Samoa is a United States territory, about 
3,700 kilometres southwest of Hawaii. Six of the territo- 
гу seven islands are divided among three groups—Tu- 
tuila and Aunuu; Ofu, Olosega, and Tau (the Manua 
group); and Rose. These islands are in the Samoan 
chain. The seventh, Swains Island, lies 320 kilometres 
north. 

The largest and most important island is Tutuila. Pago 
Pago, the capital of American Samoa, lies on Tutuila on 
one of the best and most beautiful harbours in the 
South Pacific. Pago Pago is the territory's only port and 
urban centre. 

American Samoa's 40,000 people are nationals, but 
not citizens, of the United States. They may freely enter 
the United States at any time. Many Samoans live in Ha- 
waii and the continental United States. 

Government. American Samoa is administered by 
the U.S. Department of the Interior. It is classified as an 
unorganized and unincorporated territory of the United 
States, American Samoans adopted a constitution in 
1960. They elect a governor to a four-year term. Ameri- 
can Samoa has a legislature with a Senate and a House 
of Representatives. The Senate has 18 members chosen 
by county councils to serve two- to four-year terms. The 
House of Representatives has 20 members elected by 
the people to two-year terms. Samoans who are 18 years 
old or older may vote. 

The Jennings family has owned Swains Island since 
1856. That year Eli Jennings, an American, and his Sa- 
moan wife settled there. 

American Samoans elect a delegate to the United 
States House of Representatives. The delegate may vote 
in House committees, but not in House votes. 

People. Almost all American Samoans are Polyne- 
sians. Samoan, a Polynesian dialect, is the main lan- 
guage, but many people also speak English. Most of the 
people live in villages, and their lives centre around 
their families. Each family group is headed bya chief 
who controls the family's property, represents it in the 
village council, and takes care of its sick or aged. Most 
American Samoans are Christians. Е 

In 1961, the United States began an economic devel- 
opment programme in American Samoa. Many people 
left their villages to take jobs in industries around Pago 
Pago. Thatch-roofed fale (houses) were replaced by 
hurricane-proof concrete buildings. New schools were 
built, and teaching by television was introduced. Chil- 
dren from 6 to 18 must attend school — 

Land. The islands that make up American Samoa 
have a total area of 197 square kilometres. Only a third 
of the land can be cultivated. Rose and Swains islands 
consist of coral, and the others are the remains of ex- 
tinct volcanoes. Most of the land is mountainous, with 
some fertile soil in the valleys. Coconuts, bananas, and 
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taro are grown (see Taro). But agriculture has declined 
in importance as better-paying jobs have become avail- 
able. There are few natural resources. The islands have a 
wet tropical climate. Yearly rainfall averages over 510 
centimetres. Temperatures in the islands range from 21° 
to 32°C. 

Economy. The leading industry is tuna canning. Fish 
products make up over 96 per cent of all exports. Other 
exports include handicrafts. A jet airport and a luxury 
hotel were built in the 19605, and tourism is increasing. 
The U.S. government has provided large amounts of 
money to give American Samoa а prosperous economy. 

History. Samoa has been occupied by Polynesian 
peoples for at least 2,000 years. They probably migrated 
from eastern Melanesia. European explorers first 
reached Samoa in 1722 (see Western Samoa (History). 
In 1872, the Samoans agreed to let the United States use 
Pago Pago Bay as a naval coaling station. Later, the 
United States was given trading rights in the islands. 

In 1899, the United States and Germany signed a 
treaty dividing Samoa between them. Germany took 
control of the western islands in 1900. The United States 
took control of Tutuila, Aunuu, and Rose Island in 1900, 
and the Manua group in 1904. Swains Island was an- 
nexed in 1925. The islands were administered by the US. 
Navy until 1951, when they were transferred to the De- 
partment of the Interior. Afterwards, the governor of 
American Samoa was appointed by the secretary of the 
interior. In the early 19705, the United States proposed 
that the territory elect its governor. But the Samoans 
voted to reject the proposal three times. Many believed 
that the change would weaken their ties to the United 
States. American Samoans approved the proposal in 
1976. They elected a governor in 1977. 

See also Pacific Islands (picture). 

American Staffordshire terrier is a breed of dog 
that originated in the United States. It descended from 
the Staffordshire bull terrier, a breed taken from Eng- 
land in the late 18005. By the early 1900's, American 
breeders had developed a dog taller and heavier than 
its British ancestors. The American Staffordshire terrier 
was known in the past by such names as Yankee terrier 
and pit bull. It was once used in vicious dog-fighting 
matches in pits. The dog is still popularly called pit bull. 
According to breeders, it has been bred only as a pet 
since the early 19005. 

American Staffordshire terriers stand from 43 to 48 
centimetres tall and weigh from 16 to 23 kilograms. They 
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Pago Pago, American Samoa's capital, lies on one ofthe 
most beautiful harbours in the South Pacific. Pago Pago is he 
territory's only port and urban centre. 


have a short, stiff coat that may be any colour. These 
dogs resemble bull terriers. ч 

See also Dog (picture: Terriers); Pit bull; Staffordshet 
bull terrier. 

American Telephone and Telegraph Compa 
(AT&T) is one of the world’s largest information: | 
processing companies. It provides communication | 
products and services to individuals, governments: 
businesses in the United States and around the 

AT&T also manufactures electronic components | 
telecommunication systems. AT&T has about 23 
shareholders, making its stock the most widely 

stock in the world. К. 

Much of AT&T's business centres on providing lo 
sidential, buf" 
ness, and government customers. The Netwo! 
Division of AT&T manages the largest long- 
telephone network in the United States. It а in| 
telecommunications equipment. AT&T Bell La p d | 
AT&T's Research and Development division, is 0. 
the world's most distinguished industrial labora 
Researchers at Bell Laboratories invented the 
in 1947, The unit also developed a popular prem | 
operating system called UNIX and built the e 
ing commercial communications satellites. hone! 

AT&T grew out of the invention of the ш ер дг? 
Alexander Graham Bell in 1876 (see Bell, Ale 
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umi The company was incorporated in 1885. It eventu- 
ay became the parent organization of w hat was known 
= the Bell System, which included AT&T and other sub- 
збу companies. Among these companies were 22 
jealielephone operating companies, which served 
ieu oper cent of U.S. telephones and mainly pro- 
vided local service. 

ie 1974, the 05. government filed a lawsuit, charging 

with anticompetitive practices. In 1982, the 

. and AT&T agreed to settle the lawsuit. As a 
salt ip 1984, local telephone operating companies 
were separated from AT&T, and AT&T was allowed to 
aie unregulated computer services and informa- 
Se processing businesses. Previously, the company 
tet been prohibited from engaging in any businesses 
ией by the government 

See also Telephone (The Bell System). 
American water spaniel is а gun dog that was de- 
wieped in the United States. It fushes birds (forces 
Sento fly out of their hiding place) so the marksman 
Ge fre at the birds. The dog then brings the dead bird 
tech to its owner. The dog's thick, curly coat protects it 
Sem both cold water and thorny bushes. Its coat may be 


The America 
water spaniel is an excellent swimmer. 


Berireddi 
n fon brown) brown, or dark chocolate-brown 
Parkings on he American water spaniels have white 
отту to 20 ae. or toes. Most of the dogs weigh 
"the shoulder. grams and stand 38 to 46 centimetres 
competion cue is the world’s most famous yachting 
Ports. In 185] the oldest trophy in international 
sier „ће Schooner America won the ornate 
tele Wary beating 14 yachts to win a race around 
Cop became M Off the southern coast of England. The 
Sis as the America's Cup. 
£3 ation agai 5 Cup matches a yacht from the defend- 
tto win fen a yacht from a challenging nation. The 
wits are held Bs Wins the match and the Cup. 
lometres) n a triangular course 24 nautical miles 
en! Eom the defending nation's coast. 
ru eas in де, matches were held every three or 
"f$ to a (c etre class yachts. The term 72-metre 
Producin "mula that governs a yacht’ d 
9 characteri-t-.. уас ts spee 
ristics: length, girth, displacement, 
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and sail area. Most 12-metre yachts are about 20 metres 
long. They are raced by a crew of 11 

From 1851 to 1980, yachts representing the United 
States won every America's Cup match. In 1983, the Aus 
tralian challenger Australia /| defeated the American de 
fender Liberty to become the first non-American yacht 
to win the Cup. In 1987, a U.S. yacht regained the Cup. 

In 1988, the U.S. defender Stars & Stripes defeated the 
challenger New Zealand. But the New Zealand team 
challenged the decision in the American courts. In 1989. 
an American judge disqualified Stars & Stripes and 
awarded the cup to New Zealand. Later in 1989, a higher 
American court reversed the decision and returned the 
cup to the United States. In 1992, America’ defeated the 
Italian yacht // Moro dí Venezia to retain the cup for the 
United States. The New Zealand challenger Black Magic 
1 decisively beat the U.S. boat Young America in 1995 to 
capture the Cup. 

Americium is an artificially created radioactive ele 
ment. Its chemical symbol is Am and its atomic number 
is 95. Americium has 12 known isotopes, the most stable 
of which has a mass number of 243 and a half-life of 
7,400 years (see Radioactivity (Half-life. Only this iso- 
tope and one that has a mass number of 241 and a half 
life of 432 years can be produced in large amounts. At 
20°C, americium has a density of 13.67 grams per cubic 
centimetre (see Density). The metal melts at 1173 °C 

Americium was discovered in 1944 by the American 
scientists Glenn T. Seaborg, Ralph A. James, Leon о 
Morgan, and Albert Ghiorso when they bombarded plu 
tonium with neutrons. It was named after its place of 
discovery, the United States of America. Americium is 
the only radioactive element known to be superconduc- 
tive (see Superconductivity. It becomes superconduc 
tive when cooled to —272.36 'C Americium forms many 
chemical compounds. 

See also Seaborg, Glenn T.; Transuranium element. 
Amerigo Vespucci. See Vespucci, Amerigo. 
Amethyst is a gemstone of a purple or bluish-violet 
colour. Jewellers use it to make rings, necklaces, and 
brooches. The amethyst is a variety of quartz. It is a six- 
sided, pointed crystal. The colour of the stone is be- 
lieved to be caused by impurities such as iron and man- 
ganese. Amethysts have been mined in Brazil, Uruguay, 
Siberia, India, Sri Lanka, Madagascar, Mexico, and Can- 
ada. The amethyst is the birthstone for February. The 
Oriental amethyst is а purple variety of the mineral co- 
rundum. See also Birthstone; Gem (picture. 

Amiens (pop. 136,234; met. area pop. 156,120), is a city 
in northern France. It lies along the Somme River (see 
France [political тар). The old section of Amiens has 
buildings that date from the Middle Ages. It is domi- 
nated by one of the world's largest and most famous 
Gothic cathedrals, which was built during the 1200s and 


13005. 
Amiens serves as t 
ment (administrative 


he capital of the Somme depart- 
district) and the Picardy region. It is 
also the region's centre of commerce, communications, 
and education. The city's chief industries include food | 
processing, metalworking, and the manufacture of agri- 
cultural machinery, textiles, and tyres. The University of 
Picardy is in the city. 
Julius Caesar had he: 
now Amiens in 54 B.C, 


adquarters at the site of what is 
during the Gallic War. The city 
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The cathedral in Amiens is a magnificent Gothic structure. It 
was built during the 1200s and 1300s. Much of the old section of 
Amiens dates from the Middle Ages. 


grew during the Middle Ages, when it became a centre 
of the textile trade. It was badly damaged in World War | 
(1914-1918) and World War Il. 

See also Architecture (picture: Gothic cathedrals). 
Amin Dada, Idi (1925?- ), was the ruler of Uganda 
from 1971 to 1979. An army officer, he came to power 
after leading the army in overthrowing Uganda's civilian 
government. His rule ended when Ugandans who op- 
posed him and troops from neighbouring Tanzania 
overthrew his government. Amin then fled the country. 

Amin was a controversial leader. In 1972, he forced an 
estimated 40,000 to 50,000 Asians living in Uganda to 
leave. He said that he did so to put control of the na- 
tion's economy in the hands of Ugandans. Many thou- 
sands of Ugandans who opposed Amin's policies were 
killed at Amin's order, or by order of his supporters. 
Amin also called for the “extinction of Israel,” praised 
Adolf Hitler for murdering Jews, and denounced the 
leaders of many nations. 

Amin was born in northern Uganda. As a boy, he 
tended his family's goats and sheep and went to school 
only occasionally. Amin enlisted in the army in 1944. He 
was appointed deputy commander of the armed forces 
in 1964. From 1951 to 1960, Amin was heavyweight box- 
ing champion of Uganda. 

Amine is the name of a group of weak organic bases 
that are similar to ammonia in structure. Chemists form 
amines by replacing one or more of the three hydrogen 
atoms of ammonia with any organic structural group 
containing carbon and hydrogen. When neutralized by 
acids, amines form salts (see Salt, Chemical). Amines are 
used commercially as solvents and for making deter- 
gents, dyes, herbicides, medicines, photographic devel- 
opers, and rust inhibitors. 


Amino acid is the name for the organic compos 
that make up all the proteins in living things. Scieste 
call amino acids the building blocks of proteins Ай 
amino acids contain carbon hydrogen, oxygen, ands 
trogen. Some also contain sulphur. 

Green plants and some microorganisms can masi 
the amino acids they need. But human beings and 
higher animals cannot make al! of the 20 amino adé 
their bodies need to build tissues. Adult humans т 
to take in at least eight amino acids from their foot 0 
dren need nine. Protein foods, such as eggs, mest si 
products, and some vegetables, provide amino som 
The body breaks down these foods into amino adá} 
then links the amino acids to form new proteins 

The body can make many different kinds of prote 
A single protein may consist of several hundred amie 
acid units. Also, the order of the amino acids таум 
producing different proteins. These different amines 
sequences determine the functions of the proteins 

Some simple proteins may be made up of four df 
ent kinds of amino acids. Most of the more comple 
proteins contain about 20. All amino acids contain 
or more groups of one nitrogen and two hydroges 
atoms called amino, or NH;, groups. Amino acids # 
formed from amino groups, and from certain orga 
acids. 

See also Protein; Cell (The work of a cell); Hormat 
(How hormones work). 

Aminuddin Baki (1926-1965) was the first ke 
citizen to become chief education adviser. He hele” 
post from 1961 until 1965. Aminuddin was г 
for developing the Malayan national system pe 
tion during its formative stages. He helped in $ 
comprehensive educational system for lower e 
school. He also raised the school leaving age t0 ^ 

Aminuddin was born in Chemor, Perak. jm 
cated at the Malay School, Chemor, and at Аав Ü 
School, Ipoh. He continued his education Sings 
lege and the University of Malaya, both in mi 
and at the University of London. After his re 


is ТГ 
London, he served as lecturer at Sultan a vant 
College for teachers in Tanjung Malim. embilan* 


education officer of the state of Neger! 5 
later of Selangor. РРР 
Amis, Kingsley (1922. ), іѕап Епа ё 
known for his witty satirical stories abou chy Jim 
His most famous work is his first novel, Е is dist 
In it, Jim Dixon, a young university lect eic wo 
by the falseness of his colleagues an de comic С 
sults his superiors and reacts with ot MS 4 
As a result, he is dismissed from the Beo 19% 
other novels include That Uncertain Fee! m jr 
a Girl Like You (1960), One Fat English jeyan” 
Green Man (1970), Jake's Thing (1979), d 
Women (1984), and The Old Lee he ойун 
Kingsley William Amis was n ^ 
the scit became identified ү ael m 
Men, a group of writers who sharP dete 
class EU inter, Amis turned to wha he 
spy fiction. Under the name Robert Colonel 5 " 
The James Bond Dossier (1965) and ad poems! А 
Amis is also а noted poet. His Collec ighted in! 
1979 was published in 1979. He was 
becoming Sir Kingsley Amis. 


Amish worshippers i i 
meet in their homes for services. These 
'enmunity members have driven to a service in carriages. 


Amish p toa Protestant group that originated in 
езе but is now centred in the United States and 
Pac are also called O/d Order Amish. The 
sh teach separation from the world. Members are 
^on wi go to war, swear oaths, or hold public of- 
Hiat octrine requires farming and personal sim- 
em of life. Amish men wear beards and 
yu hats and the women wear plain long 
EE we pee Members meet in their homes 
pha eks for worship. They till the soil with 
5 and their Ordnung (order) forbids the use of 
duin telephones. They limit education to the 
ila the E se who break with the Old Order usually 
we pe (see Mennonites). 
к. аја named after Jacob Ammann, who led 
Я mid away from the Swiss Mennonites in 
Plne. The SERA of disagreements over church disci- 
aided compl were more strict and shunned 
Probably E etely) excommunicated members. They 
Yl in pred in North America in 1727. Today, 
Фф, Кр тше» in 23 U.S. states and in 
" api: 1 heir largest communities are found in 
ish are = Ша, Indiana, lowa, and Illinois. The 
M of the group called Pennsylvania Dutch 
Amish ania Dutch). There is no longer a separate 
qa in Europe. 
Amman Сге (picture: A subculture). 
lordan. t lins Ф nm is the capital and largest city of 
Ste [ы ometres northeast of the Dead Sea. 
p buildings stand on several hills. The 
беттеги wen the hills. Amman has many 
= of worshi vi churches, and mosques (Muslim 
isa major E e city lies on old trade routes and 
f of Jordan's | el centre. Its factories produce over 
out | ndustrial goods. 
һ the capital oe. then called Rabbathammon, 
"d the Israelites 1 Ammonites, The Bible describes 
teeks, Arab b" by David and Joab, captured it. 
uslims, and Turks later controlled the 
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The ammeter measures the strength of electric currents The 
shunt allows the meter to measure a wide range of currents 


city. In 1921, Amman became the capital of the new state 
of Transjordan. Transjordan changed its name to Jordan 
in 1949. 

See also Jordan (picture). 

Ammeter is an instrument that measures the electric 
current in a circuit in units called amperes There are 
two basic types of ammeters- analogue and digital. 

The most widely used analogue ammeters consist of 
a coil of fine wire wound around a soft iron core. The 
core or shaft is suspended between the poles of a per 
manent magnet. When a current flows through the coil 
the coil and the shaft turn so that the magnetic field of 
the coil tends to become parallel to that of the magnet 
A pointer on the shaft moves along a scale to indicate 
the reading in amperes. A shunt (heavy wire) diverts 
most of the current around the meter. By using different 
shunts, the ammeter can measure à wide range of 
currents—from a few millionths of an ampere to several 
amperes on a general-purpose instrument. 

The moving-coil ammeter works only on direct cur- 
rent, that is current that always flows in the same direc- 
tion. In measuring alternating (continually reversing) 
current, the meter has rectifiers to change it to direct 
current. 

A digital ammeter typically contains no moving parts. 
When a current passes through the meter, it converts 
the voltage between two points into a digital (numerical) 
code. The code is then processed electronically to cal- 
culate the current. 

See also Ampere; Electromagnetism; Galvanometer. 
Ammonia (chemical formula МН, is a colourless alka- 
line gas made up of one part nitrogen and three parts 
hydrogen. Itis lighter than air, and has a sharp, stinging 
odour. Ammonia can be inhaled if it is greatly diluted in 
air, but concentrated ammonia gas can cause suffoca- 
tion and death. Ammonia does not burn in air, but it 
burns in oxygen with a weak yellow flame. 

Properties of ammonia. Ammonia is highly soluble 
in water, and forms a solution known as ammonium hy- 
droxide (NH,OH) or ammonia water. Ammonia is not too 


active when dry, but it reacts with many chemicals when 


dissolved in water. Ammonium hydroxide neutralizes 


acids and forms the corresponding ammonium salts. 
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For example, hydrochloric acid (HCI) added to ammo- 
nium hydroxide (NH,OH) produces a solution of ammo- 
nium chloride (NH,CII. When combined with some met- 
als, ammonium hydroxide forms complex compounds 
called ammines. For example, the addition of ammo- 
nium hydroxide to a pale blue solution of cupric sul- 
phate (CuSO,) produces a deep blue solution of cupric 
ammino sulphate {Cu(NH,),SO,). 

Ammonia gas changes to a liquid at —33.35' С. Liquid 
ammonia boils at the same temperature. It freezes to a 
clear solid at —77.7' C. In going from a liquid back to a 

, ammonia absorbs a large amount of heat from its 

surroundings. One gram of ammonia absorbs 327 calo- 
ries of heat. For this reason, ammonia is widely used in 
refrigeration equipment. 
ammonia. In the laboratory, ammonia is 

prepared by heating an ammonium salt with sodium hy- 
droxide. The ammonia gas given off can be identified by 
its odour and by its ability to turn moist litmus paper 
from red to blue. 

Commercially, ammonia is made by combining free 
nitrogen and hydrogen gases, both of which can be ob- 
tained easily and cheaply. One volume of nitrogen is 
mixed with three volumes of hydrogen under high pres- 
sure and temperature in the presence of a catalyst (see 
Catalysis). Ammonia is also obtained as a by-product in 
the production of coal and coke gas. 

Uses. Ammonia is widely used as a fertilizer. Ammo- 
nium nitrate and other ammonium salts make good ferti- 
lizers and help to increase crop production because 
they have a high percentage of nitrogen. In some farm- 
ing areas, anhydrous ammonia is now applied directly 
to the fields from large tanks that contain the com- 
pressed gas. 

Large quantities of ammonia are oxidized to make ni- 
tric acid, which is needed to make such explosives as 
TNT, nitroglycerin, and ammonium nitrate. The textile in- 
dustry uses ammonia in the production of synthetic fi- 
bres such as nylon and cuprammonium rayon. Ammonia 
is also used in dyeing and scouring cotton, wool, and 
other fibres. Ammonia water sometimes serves as a 
cleaning fluid, and can be used to restore fabrics that 

have been stained by acids. 

Ammonia is also vital in the manufacture of many 
chemicals, plastics, vitamins, and drugs. For example, it 
acts as a catalyst in making such plastics as Bakelite and 
melamine resin. 

Related articles in World Book include: 


Alkali Ice 

Amine Nitrogen 
Anhydrous ammonia Refrigeration 
Gas Smelling salts 
Haber process 


Ammonium hydroxide. See Ammonia. 
Ammunition is any object fired or launched from a 
gun or some other weapon. Ammunition includes car- 
tridges, shells, missiles, rockets, and torpedoes. Such 
projectiles are fired by many types of weapons, includ- 
ing handguns, cannons, and rocket launchers. 

Every kind of ammunition contains a propellant, 
which is an explosive or a fuel that provides the force to 
send the projectile to its target. Nearly all ammunition 
also has a primer, a small amount of an explosive that 
detonates (explodes) and ignites the propellant. Some 


es of ammunition contain an additional exp 
shatters the projectile when it reaches the target) 
increasing the damage. The ammunition casing 
the propellant and the primer. The casing also gri 
base of the projectile. 

There are two basic types of ammunition, sm 
ammunition and artillery ammunition. Small- 
munition is used in such weapons as pistols, 
guns, and machine guns. Artillery ammunition isl 
by mounted guns, including howitzers, mortars; 
anti-aircraft guns, and by rocket and missile I 
Most kinds of small-arms ammunition are called: 
tridges. Most types of artillery ammunition аге@ 
shells. A single cartridge or shell is known asa 


Small-arms ammunition 


Cartridges are called fixed ammunition bed 
are manufactured as completely assembled un 
all types of cartridges have a propellant, a prim 
casing. However, cartridges differ in the type 
tile they contain. Most types of cartridges co 
let. Cartridges fired by shotguns hold a numb 
pellets called shot. 


Kinds of bullets 
Bullets consist of a metal core that is either fully orp 

ered by a metal jacket. Bullets with a full metal jacket ke 
shape when they strike a target. However, partly jack 
lets, called soft point bullets, expand on impact, 2006 


Common calibres of cartridges 


Most cartridges, such as those below, are 
(the diameter of the bullet). Such measure! 
decimal fractions of an inch or in centimet 
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The bullet is the projectile part of a cartridge. Most 
bullets have a steel or lead core covered by a jacket of 
turd metal. Some types of bullets expand when they 
Ske their target and thus cause severe damage. Inter- 
sational law forbids the military use of such bullets. Mil- 
tar forces use bullets that have a jacket of gilding 
ee an alloy of copper and zinc that prevents expan- 


Cartridges used in weapons other than shotguns are 
measured by calibre (the diameter of the bullet). For ex- 
ed a pee cartridge has a diameter of 7.6 milli- 

iost small- i 
orta arms cartridges vary between .22 

The propellant drives the bullet from the gun and 

De the target. Propellants used in guns are 
explosives. All small-arms ammunition has a 

ч of smokeless powder, which consists of ni- 

"ecellulose or a mixture of nitrocellulose and nitroglyc- 


trí. ó 
Smokeless powder is also used in firing projectiles 
cannons. 


\ The primer explodes when struck by the firing рїп, а 


"ike device inside а 
6 gun. Lead styphnate is а 
common primer material. je 
bulet ^r». remains in the gun or falls out when the 
uu Most casings are made of aluminium al- 
s. Some cartridges have no casing. The pro- 


Kinds of 
ammunition Y Some artillery shells, 
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The various small-arms cartridges differ in the of 
clude a bullet, /eft But наама ae 


The amount of explosive a shell contains depends on 
get. Self-propelled artillery ammunition, 


Ammunition 335 


projectile they contain. Most artridges in- 
bed аруз} o qas A called shes се 


pellant in caseless cartridges is moulded to the base of 


the bullet. 

Shotgun cartridges consist of a plastic or paper 
tube with a brass or steel case at one end. These car- 
tridges have no bullet. Instead, they contain lead shot. 
See Shotgun. 

Riot control ammunition is used by law enforce- 
ment officials to subdue rioters without causing serious 
injury. Most of this ammunition consists of hard rubber 
bullets. A newer type is made of soft rubber rings that 
look like doughnuts and may contain tear gas. These 
rings cause less damage than do the rubber bullets. 

Artillery ammunition 

Artillery includes such military weapons as howitzers, 
mortars, antiaircraft guns, and other mounted guns, as 
well as rocket and missile launchers. Most artillery 
shells measure more than 2.5 centimetres in diameter 
and weigh up 340 kilograms. 

Some shells contain a high explosive, which deto- 
nates on impact and damages or destroys the target. 
High explosives include TNT; RDX, also known as cyclo- 
nite or hexogen; composition B, a mixture of RDX and 
TNT; PETN; and pentolite, a combination of PETN and 
TNT. Other shells contain mines or small shells that can 
be expelled at intervals. For example, some armour- 


below left, are propelled to their targets by explosives called propellants. 


the type of shell and the distance to the tar- 
below right, travels under its own power. 
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piercing shells are made of solid metal and penetrate 
fortifications, warships, and tanks. Fragmentation shells 
explode into metal fragments upon impact. 

Still other shells are filled with a nonexplosive sub- 
stance, such as a chemical that is poisonous or that pro- 
duces smoke or fire. A shell with a chaff warhead expels 
strips of aluminium, which produce images on a radar 
screen similar to those caused by aircraft. Such images 
confuse radar operators and thus help protect aircraft 
from enemy attack. Some armour-piercing shells expel a 
jet of molten metal, which penetrates the armour. 

There are five main types of artillery shells: (1) fixed 
ammunition; (2) semifixed ammunition; (3) separate load- 
ing, or bag, ammunition; (4) separated ammunition; and 
(5) self-propelled ammunition. The word shell often re- 
fers not only to the entire unit of ammunition but also to 
the actual projectile part of the unit. 

Fixed ammunition fired by artillery consists of a pro- 
jectile, a casing, a primer, and a propeliant. Like small- 
arms cartridges, fixed artillery ammunition shells are 
manufactured as complete units. 

Semifixed ammunition resembles fixed ammunition. 
However, the projectile fits loosely into the casing so 
that the sections can be separated. Thus, the amount of 
propellant in the casing can be increased or decreased, 
depending on the distance that the shell must travel to 
reach the target. 

Separate loading ammunition, also called bag am- 
munition, consists of separate sections for the projec- 
tile, the primer, and the propellant. The propellant is 
packed into bags that are placed behind the projectile. 
The number of bags used depends on the distance the 
shell must travel. This type of ammunition is used to fire 
the heaviest artillery shells over great distances. 


Important dates in ammunition development 


1300's Stone, lead, and cast iron balls were fired from cannons 
by means of powder charges. 

1400's Canister (small balls and scrap metal in tin cases) came 
into use. 

1600's Paper-wrapped cartridges made of a powder charge and 
a gun ball became widely used. 

1700's The use of cloth bags to hold shell charges became 
common. 

Mid-1800's Fixed ammunition was used in breechloading guns, 
which are loaded from behind the barrel. Paper cylin- 
ders held the bullets and powder. 

. 1850 Mechanical time fuses for shells came into use. 

1850's Metal cartridge casings, made of copper, appeared. 

c. 1890 Fixed ammunition using smokeless powder became 

popular for breechloading, quick-firing guns. Steel- 

jacketed bullets were fitted into clips for rifles with a 

magazine (cartridge holder). 

Self-propelled ammunition was fired from bazookas. 

Proximity fuses, which use radio devices to explode 

shells close to the target, came into use. 


The United States fired the first nuclear explosive 
used іп a shell. ae 


The Soviet Union launched the first intercontinental bal- 
listic missile (ICBM). An ICBM can strike a target from 
about 5,500 to 13,000 kilometres away. 

1974-1975 The United States developed the Cannon Launched 
Guided Projectile. This artillery shell follows the reflec- 
tion of laser beams aimed at armoured targets. 


1942 
1943 


1957 


Separated ammunition consists of two sections. 
One section is the projectile. The other includes the 
primer, the casing, and a fixed amount of propellant. 

Self-propelled ammunition includes torpedoes and 
guided missiles. These projectiles travel under their 
own power and can speed up, slow down, or change 
course. A rocket motor powers most such projectiles. 

Some self-propelled shells are guided to their target 
by a computer inside the projectile. Others are con- 
trolled by a device that reacts to heat or certain types of 
light given off by the target. Still others are guided by 
radio or radar waves, by wires attached to the projectile 
or by intense beams of light from a device called a /aser 
(see Laser). Some self-propelled missiles contain a сат 
era that transmits images of the target. These images 
help the operator determine the accuracy of the projec 
tile's flight path. See Guided missile. 

How shells explode. A shell explodes by means ofà 
process called the explosive train. This process consist 
of a series of explosions that detonate the shell after the 
projectile has been fired. 

The explosive train begins with the explosion of the 
fuse triggering device). The fuse may explode the in- 
stant the shell hits the target, or it may detonate a few 
seconds earlier or later. Some armour-piercing shells 
have a delayed fuse, which enables the projectile to 
penetrate before exploding. / 

Most fuses operate mechanically or electronically. 
Mechanical fuses are activated by the movement ofthe 
shell during launch from the weapon, and the rotation 
of the shell as it travels through the air or water. Elec 
tronic proximity fuses are activated by devices inside 
shell that use radar waves to determine when the pro 
jectile is near the target. 

In most shells, the fuse ignites the primer and “a 
sets off the first charge in the explosive train. Each s " 
cessive charge in the process is more powerful E 
previous one. The amount of force generated by! F 
plosion of the charges increases until enough pow 
has been created to detonate the main charge: 


History 


Stones, which people hurled from slings and oi 
small weapons, were the first form of ammun а 
ancient Romans flung stones from huge siege xis gur 
such as the ballista and catapult. By the mid tis 
powder was used to fire stones from cannons. (Ж 
14005, iron and lead balls were also used 25 arti 
munition. 

During the 14005, people began to use hand 
weapons that fired lead balls by the use ofa "led m 
the 1500s, the Dutch had developed powder? 
bombs that were fired from mortars. The pa 
tridges became common in Europe in the e in 
Improvements in ammunition during the bsc Ты 
cluded the use of paper fuses and of sie powder 
lead shot enclosed in paper shells. Smokele 
also was invented in the 1800s. | Josive > 

During World War 1 (1914-1918), high helis and che 
incendiary \fire-producing) bullets and shoggsan 
ical shells became common. During the z n of qe 
1970s, developments included the produ z, 91010 
and cartridges made of plastics and ligne” 
metals. Increasingly powerful propellants 


sophisticated guidance systems also came into use. 
Related articles in World Book include: 


Artillery Explosive Rocket 
Ballistics Firearm Shrapnel 
Bullet Grenade Torpedo 
Cannon Magazine (military) 


Amnesia is a partial or, in rare cases, a complete loss 
af memory. Everyone forgets minor daily incidents as 
lime goes by, but a person with amnesia has large gaps 
in memory. People who suffer from amnesia lose the 
ability to recall past or recent experiences (see Memory 
(Uncommon memory conditionsl). They may even leave 
heirhomes, wander for a while, and start a new life 
somewhere else. This wandering while experiencing 
amnesia is called psychogenic fugue. Amnesia may be 
caused by emotional shock, senility, disease, physical in- 
jury or by a side effect of some drugs. In emotional 

shock, amnesia is usually restricted to events closely re- 
lited to the cause of the shock. Doctors treat amnesia of 
‘motional origin by hypnosis or with drugs. Diseases 
ind physical injuries may cause actual changes in the 
brain, making recall impossible. 

\ sty is forgiveness by a government for crimes 
‘gainst it Amnesty restores wrongdoers to the legal sta- 
lus they had before committing the crimes. The term 
comes from the Greek word amnestia, which means a 

letting. 

Es history, governments have granted am- 

One ршн unity after a war ог an internal uprising. 

Uu n 2 recorded amnesties took place in 403 

Ee € people of the ancient Greek city of Ath- 
Кач rew their rulers, the Thirty Tyrants, and estab- 
йе NY (see Thirty Tyrants). The new 

teptthe m ulus, declared amnesty for all citizens ex- 
эж irty Tyrants and a few other officials. 

Зыр Pu after the English Civil War (1642-1648), 
Er. aimed a general amnesty to all who had 

z iiid the monarchy. Only those who 
me exclided, e execution of his father, Charles 1, 
4 ксн Ві, all those who had participated in the 
1749, ee "s of 1745 were given an amnesty in 

loy in 1778 АА risings). During the American Revo- 

& colonial ^ tain offered an amnesty to members 

Inthe 1909 rces who would lay down their arms. 

0 refused ^ med amnesties have involved people 
Ot War, Durin e in the armed forces during a time 
11939.49,.,9 World War | (1914-1918) and World War 
Pin the arme; many conscientious objectors refused to 

World War | Orces and were imprisoned. At ће end 
for their Protest nearly 2,000 Americans were in prison 
During the 190. against U.S. involvement in the war. 
Coolidge 5, presidents Warren Harding and Cal- 

азу, ыы many individuals on a case-by- 
Pardon to пег} * resident Jimmy Carter granted a 
On laws durin 4 i eg who had violated conscrip- 

Mnesties ma, < Vietnam War (1964-1973). 
ora new | Y coincide with a change of govern- 
Communist еайег, In the early 19905, after the fall of 
55 grante; i regimes in Eastern Europe, some coun- 
геатр 2 Mesties to former Communist officials. 

4 thoslovakia део САН government їп the former 
abuses re ed not to pursue Communist offi- 
Power committed during the 40 years 
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of Communist rule. In February 1994, the Russian parlia- 
ment granted an amnesty to the parliamentarians who 
had tried to mount a coup against President Boris Yelt- 
sin in October 1993. The president was unable to stop 
an amnesty being granted. 

Amnesties often involve the release of political pris- 
oners when a new leader comes to power. For example, 
when Cory Aquino became president of the Philippines 
in 1986, many political opponents of former President 
Marcos were freed or returned from exile. 

In Israel, Palestinians have benefited from amnesties, 
which formed part of negotiations between Israel and 
the Palestinians. Amnesties do not fit easily into sharia 
(traditional Islamic law). For example, when Iran became 
an Islamic republic in 1979, many of the previous gov- 
ernment officials were tried and executed. 

Amnesties may also be granted to criminals. France, 
the Netherlands, Sweden, and Switzerland are some of 
the countries that make a practice of granting an am- 
nesty to criminals. Criminal records of offenders who 
have not committed further crimes are destroyed after 
10 or 20 years. In Italy, criminal amnesties are some- 
times given to celebrate the inauguration of a new pres- 
ident or simply to empty crowded prisons. 

See also Pardon. 

Amnesty International is an independent, world- 
wide human-rights organization. It works to free people 
imprisoned “for their beliefs, colour, ethnic origin, sex, 
religion, or language, provided they have neither used 
nor advocated violence.” The organization also opposes 
torture and the death penalty. It received the Nobel 
Peace Prize in 1977. 

Amnesty International has members in about 110 
countries and includes more than 2,000 adoption 
groups. Each of these groups adopts at least two prison- 
ers in countries other than its own. It works for their re- 
lease by pressuring government officials and arousing 
public opinion. The organization also sends observers 
to political trials, investigates prison conditions, and 
publishes reports of human-rights violations. The organ- 
ization, founded in 1961, is based in London. 
Amniocentesis is a medical procedure sometimes 
performed during pregnancy to help determine the 
health and maturity of an unborn baby. It involves the 
withdrawal and study of a small amount of the amniotic 
fluid that surrounds the fetus in the mother's uterus. Lab- 
oratory tests on the fluid, which contains cells shed by 
the fetus, enable detection of many serious disorders б 
that may affect the fetus. Such disorders include Down's 
syndrome and spina bifida. Amniocentesis involves little 
risk to either the mother or the fetus. 

Amniocentesis is mostly performed around the 16th 
week of pregnancy on “at risk’ mothers. These include 
those more than 35 years of age and those with genetic 
disorders in the family. If tests reveal serious abnormal- 
ity, likely to cause death or pronounced handicap, the 
parents may choose to end the pregnancy. Otherwise, 
doctors can plan ahead ve ерат either in the 

in very few cases) or at birth. 
E i medical reason for delivering a baby 
before it is due to be born, amniocentesis may be per- 
formed later in pregnancy. In this case, tests show 
whether the baby is likely to survive outside the womb. 

An obstetrician performs amniocentesis with the 
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aid of ultrasound (high-frequency sound waves). The ul- 
trasonic waves produce an image of the fetus on a spe- 
cial screen. The obstetrician monitors the position of the 
fetus while inserting a long hollow needle through the 
mother's abdominal wall and into the uterus. The doctor 
then withdraws a small amount of amniotic fluid, which 
is sent away for testing. 

See also Genetic counseling. 

Amoeba is a tiny, one-celled organism that usually can 
only be seen under a microscope. Amoebas vary in size 
from about 0.25 millimetre to 2.5 millimetres across. 
Some amoebas live in water and moist soil. Others live 
in the bodies of animals and human beings. 

Only one cell makes up the amoeba's whole body. 
The cell is a shapeless mass of protoplasm, the living, 
jelly-like material found in the cells of all living things. A 
thin, elastic membrane surrounds the protoplasm and 
holds it together. Water and gases pass in and out of the 
amoeba through the membrane. 

To move about, an amoeba must change its body 
shape. The protoplasm pushes out the elastic mem- 
brane to form a fingerlike pseudopod (false foot), and all 
of the protoplasm seems to flow into it. For every “step,” 
another pseudopod must form. Cells that move in this 
way are called amoeboid cells. The white blood cells of 
human beings are amoeboid cells. 

Amoebas eat tiny living organisms and particles of 
dead and decaying matter. They engulf their food by 


An amoeba is a tiny one-celled organism. Most amoebas, such 
as the common amoeba above, are harmless to people. But one 
type, below, causes a disease called amoebic dysentery that in- 
volves the inflammation of the lining of the large intestine. 


slowly wrapping pseudopods around a food particle а 
this way, the food gets inside the cell. The section ofthe 
cell that contains the food is called a food vacuole It 
floats in the protoplasm until the food is digested. All 
undigested food is forced out of the cell. Amoebas in 
fresh water must control water taken into their bodies 
or they will burst. They have a contractile vacuole to cj. 
lect the extra water that builds up in the cell. When the 
vacuole is filled, it empties through the cell membrane 

Amoebas reproduce by fission (splitting apart) when 
they reach a certain size. The nucleus, which is a masa 
special protoplasm, divides first. Then the remainderd 
the body divides. The division results in two daughter 
cells. Each of these new daughter cells is able to grow 
feed, and divide. 

Most amoebas are harmless to people. But one type 
causes a serious ailment called amoebic dysentery 
when it gets into the large intestine (see Dysentery. 


Scientific classification. Amoebas belong to the kingdom 
Protista. A common amoeba is Amoeba proteus. The amoebè 
that causes dysentery is Entamoeba histolytica. 


See also Protozoan; Protoplasm. 
Amoebic colitis. See Colitis. 
Amon became the most important god in ancient 
Egyptian mythology. He was worshipped mainly inthe 
city of Thebes, and was specially honoured by the kins 
of Thebes. Amon's temples at Karnak and Luxor were h 
wealthiest in the country. Amon gained his greatest it 
portance during the period of the New Kingdom (15% 
1070 B.C), when Thebes was the capital of Egypt The 
Egyptians eventually identified Amon with the sun 9 
Re to create a new deity called Amon-Re, who was 
known as King of the Gods. : 

Amon first appeared in Egyptian mythology n: 
2100 B.C. He may have been introduced to bia 
Hermopolis, a city north of Thebes. At Hermopo'ls, а 
Amon and а wife called Amaunet were worshippe 
group with six other deities. At Thebes, Amon's Wi oí 
the goddess Mut. Their child was Khons, a moon г 
The three became known as the Theban triad. pe б. 
was usually portrayed in human form, wearing к 
ble plumed crown of the fertility god Min. He 50 
times appeared as a goose or à ram. у " 

See m Mythology (Egyptian mythology): bc 
Amorsolo, Fernando (1892-1972), wa we pat 
greatest Filipino artists. He is best known for hisP 
ings of everyday life in the Philippines. j 
landscapes include scenes of young women 
clothes in a stream is! 

Influences on Amorsolo's work include the Spa” 
painters Francisco Goya, El Greco, and Dieg! 
The Dutch painters Rembrandt 
Anthony Van Dyck were also importa 

Amorsolo was born in Manila. In 1 basi 
from the School of Fine Arts of the university ve hir 
ippines. Enrique Zobel, a rich businessman," o in ME 
grant to study at the A« ademia de San Ferna rtin 
drid. Amorsolo later studied mode i 
New York. His oil paintings were exhibite 
Grand Central Galleries 

After his return to Manila in 
pointed assistant professor of landscape ae school 
the School of Fine Arts. He was director ? 
from 1939 until 1952 


Amos, Book of, is a book of the Old Testament, or 
Hebrew Bible, named for an Israelite prophet. Amos 

was the first prophet to have his sayings collected into a 
single work. He expressed for the first time in the pro- 
phetic literature the idea that there is one God for all hu- 
manity, for both Israel and the other nations. 

Amos was a native of the southern kingdom of Judah 
and was active at the shrine of Bethel in the northern 
kingdom of Israel. Amos prophesied from about 750 to 
740 B.C. Most of his statements are announcements of 
judgment or prophecies of punishment. He stated that 
God was about to intervene in history to punish Israel 
for its sins. Amos criticized the excesses in the outward 
expression of religion. He declared that the Israelites’ re- 
ligion had no worth without demonstrating righteous- 
ness and social justice. 

Amoy. See Xiamen. 
Ampere is the unit used to measure the rate of flow of 
an electric current. It is one of the seven base units in 
the metric system, and its symbol is A. The ampere is 
used to measure electricity much as the unit gallons per 
minute is used to measure water. Electric current flows 
at the rate of 1 ampere when 1 cou/omb (the unit of 
electric charge) flows past a section of an electric circuit 
in] second (see Coulomb). Thus, 1 ampere equals 1 
coulomb per second, Physicists define amperes in terms 
ofthe magnetic force, measured in newtons, a current 
produces. 
А ан light bulb requires approximately 1 am- 
sat Fak if the voltage of the current is about 100. 
PHa pae instruments use current measured in 
tal ait, res (millionths of amperes), and large indus- 
pment uses current measured in kiloamperes 


thousands of amperes). 


emae ampere was chosen to honour the French 

hea ATL. Marie Ampère, who studied electric cur- 

6 see Ampère, André M.. 

eae Ammeter; Ohm’s law. 

Matician ee Marie (1775-1836), a French mathe- 

Magnetism j р ysicist, discovered the laws of electro- 
ism in the 18205. He showed that parallel electric 


sci 


Currents attract each other if they move in the same di- 
and repel if their directions are opposite. His 

| theory describing these phenomena pro- 
ndation for the development of electrody- 
und that an electric current flowing 


rection, 
mathematical 
Vided the fou 
namics, He fo 
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through a coiled wire acts like a magnet. This led to the 
invention of the galvanometer, an instrument for detect- 
ing and measuring electric currents. 

Born in Lyon, Ampére showed early promise as a 
mathematician. He published his classic work, Mathe- 
matical Theory of Electrodynamic Phenomena, in 1827. 

See also Ampere; Electromagnetism; Galvanometer. 
Amphetamine is any one of a group of synthetic 
drugs that stimulate the brain, increasing the user's 
alertness and readiness for action. These drugs also 
curb the appetite. 

Amphetamines first became widely known during 
World War II, when used by combat troops and others 
to delay fatigue. After the war they were prescribed for 
a number of purposes. Night-workers and long-distance 
drivers used them to stay awake. Doctors prescribed 
amphetamines as an aid to slimming, to alleviate de- 
pression, and to calm hyper-active children. They also 
counteract narcolepsy, an illness that causes sudden, 
uncontrollable attacks of sleep. 

Gradually, however, it became obvious that the disad- 
vantages of amphetamines far outweighed their possi- 
ble benefits. Habitual users were becoming dependent 
on the drug. They required higher and higher doses to 
achieve the desired effects, Also, amphetamines were 
being widely abused. Amphetamines became known as 
"pep pills", “uppers,” or “wakeups’. Methamphetamine is 
also called "speed". In the drug craze of the late 1960's, 
illicit users were swallowing or injecting massively high 
doses of amphetamines (often in combination with bar- 
biturates). Abuse often led to mental breakdown, seri- 
ous illness, and even death. Today, amphetamines are 
rarely used in medicine, except in the relief of narco- 
lepsy. 

Amphibian. See Aeroplane (Seaplanes). 
Amphibian is an animal with scaleless skin that—with 
a few exceptions—lives part of its life in water and part 
on land. There are about 3,200 kinds of amphibians, and 
they make up one of the classes of vertebrates (animals 
with backbones). Amphibians include frogs, toads, sala- 
manders, and caecilians. f 

Most amphibians hatch from eggs laid in water or 
moist ground, and begin life as water-dwelling /arvae 
(young). Through a gradual process called metamorpho- 
sis, the larvae change into adults. The adults look very i 
different from the larvae. Some adults continue to live in 


Amorsolo's painting of a 
fishing scene is typical of his 
style and subject matter. 
Many of his works are genre 
paintings, views of everyday 
rural life such as women 
planting rice or scenes of 
ploughing and harvesting. 
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water, but most spend their lives on land. Almost all re- 
turn to water to find mates and produce young. 

Amphibians are generally smaller than such other 
vertebrates as fish, birds, and mammals. Most amphibi- 
ans are no more than 15 centimetres long and weigh 
less than 60 grams. The smallest frog in the world can sit 
on a person's thumbnail. The largest amphibian is the 
Japanese giant salamander. Adults can be more than 1.5 
metres long. 

Amphibians are cold-blooded—that is, their body 
temperature stays about the same as the temperature of 
their surroundings. Those that live in regions with harsh 
winters hibernate during the cold weather. Many of 
those that live in warm, dry climates aestivate—that is, 
become inactive during summer. 

Amphibians live on every continent except Antarctica. 
They generally live in moist habitats near ponds, lakes, 
or streams. Certain tropical tree frogs never leave the 
trees. They lay their eggs in rain water that collects at 
the base of leaves. Some amphibians live in dry regions. 
They survive for weeks or months in moist places un- 
derground, waiting for rain to create puddles. After rain- 
fall, they gather at the puddles to mate and lay their 
eggs. The eggs hatch and the larvae develop quickly, 
before the puddles dry up. 

Most amphibians eat insects. In some areas of the 
world, amphibians are quite numerous, and they play an 
important role in maintaining the balance of nature. Am- 
phibians aid people by eating insects and insect larvae 
that destroy crops and carry disease. In some places, 
people use amphibians as food. 


Kinds of amphibians 


Zoologists divide amphibians into three groups: (1) 
frogs and toads; (2) salamanders; and (3) caecilians. 

Frogs and toads have four legs and no tail. Their 
hind legs are very long and are used for jumping. Frogs 
generally have longer legs than toads. There are about 
2,700 species of frogs and toads. Most of them live in 
tropical climates. But two species occur as far north as 
the Arctic Circle, and others are found as far south as 
Tierra del Fuego, at the tip of South America. 

Salamanders have long tails and four—or in a few 
species, two—short, weak legs. There are about 370 spe- 
cies of salamanders. Most live in temperate zones—that 
is, in areas of the world having seasonal changes in tem- 
perature. Salamanders are also common in warm, 
humid areas of Central America and South America. 

Caecilians have no legs and look like large earth- 
worms. There are about 150 species of caecilians, which 
are found only in tropical regions. Most caecilians live 
in underground burrows, but some are aquatic, 


The bodies of amphibians 


Skin of amphibians has no external scales, hair, or 
feathers. Most amphibians have smooth skin, but some 
toads have thick, leathery skin. The outer layer of skin, 
called the epidermis, protects the animal's deeper tis- 
sues, Adult amphibians shed the outermost portion of 
the epidermis several times a year. The inner layer of 
skin, called the dermis, contains many nerves and blood 
vessels. It also has many glands, which open onto the 
skin surface. Many of them produce mucus, a thick, 
slimy substance that moistens and protects the skin. 


Other glands produce poisons that can hurt or kill an 
enemy. 

Many frogs and salamanders have brightly coloured 
skin. The colour results from pigments (colouring mat- 
ter) found in special cells that lie just below the epider- 
mis. Movement of the pigments in the cells allows some 
species to change colour rapidly. For example, some of 
them change colour when the temperature goes up or 
down. 

Breathing. Most land-dwelling adult amphibians 
breathe with lungs. Water-dwelling adults and larvae 
breathe by means of gills, as do fish. Some adults have 
both lungs and gills. In addition, all amphibians take in 
oxygen through the skin and through the lining of the 
mouth and throat. Some small salamanders have no 
lungs and breathe only through the skin and mouth. 

Digestive system of amphibians includes the mouth, 
oesophagus (tube to the stomach), stomach, and intes- 
tines. Food is mixed and partially digested (broken 
down) in the stomach, but most digestion takes place in 
the small intestine. The walls of the stomach and small 
intestine contain numerous glands that secrete digestive 
juices, which break food down into substances that can 
be absorbed and used by the animal's body. In addition 
two large glands—the liver and pancreas—pour diges- 
tive juices into the small intestine. The digested food is 
absorbed from the small intestine, anc the remaining 
wastes travel down the large intestine to the cloaca, à 
chamber that opens to the outside of the body. Waste 
products, eggs, and sperm (male sex cells) all pass out 
of the body through the cloaca. 


Caecilian 
Typhlonectes compressicavda 
45.7 contimetres 


` Marbled Salamander 
Ambystoma opacum 


8.9 to 10.8 cenhmetres 


Plains Spadefoot Tood 
Scophiogus bomb:trons 
38 ю 6 3 centimetres 
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г (1) cae 
Amphibians are divided into three main Олд above 
(2) salamanders, and (3) frogs and toads т groups 
show representatives from each of these thr 
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Interesting facts about amphibians 


Some amphibians change colour and body form during the mating season. A male smooth 
newtis shown in its nonbreeding form, above /eft, and its breeding form, above right. 


Metamorphosis, which involves striking changes in body structure, occurs during the 
growth of most amphibians. The metamorphosis of a leopard frog is shown above. 


The largest amphibian, the Japanese giant sal- 
amander, above, is 1.5 metres long. 


Unlike most amphibians, a female 


caecilian, above, guards her eggs. 


A prehistoric labyrinthodont, - Ууу Р 4 
above, was опе of the first amphibians. 


Sense organ, 


have good ern Most frogs, toads, and salamanders 
Сесар eyesight, which helps them catch insects. 


Ways of life 


Reproduction. Amphibians generally mate during a 


eyes are eith Я 1 
a ili er vei І letely ab і 
imde lins have little M Pater a а rainy period. They gather at night into ee m 
ind toads, e 
itera] рото. Water-dwelling amphibians also have find partners. Among frogs à 


is, the joining of egg and sperm—takes place outside 


syste. ichi ИР si 
along the sid ?Stem, which is a set of sensitive organs is the les body Among salamanders and caecilians, 
em 


nti es of the body, It allows an animal to sense 


Frogs ano е surrounding water. fertilization occurs inside the татр оне Ling 
than 95 and toads can hear a wider range of sounds eggs are laid. In most барри» n 6 imis hatch 
"eleva ders and caecilians. Frogs and toads have eggs at one time. The eggs generally develop 
ing, а Voices. Their calls аге important in mat- in water or another moist place. aig КОША ДЫН 

Mosta tans and most salamanders have no voices. Amphibian eggs do not моя Баг" leave the eggs 
Соро, «phi ians smell and taste by means of ће Ja- in a jellylike substance. The 1 eH and КЫ. carry the 
Mouth, ж na а pair of tiny cavities іп the roof of the пшн However los geh! аи sap нео bodies 
Chemical Чакар не беоне respond to — adn The eggs hatch into larvae with gills, a 
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The green tree frog lives in Australia and New Guinea. 


flattened tail, and tiny limbs or no limbs at all. Frog and 
toad larvae are known as fadpoles or polliwogs. Meta- 
morphosis into adults takes from two weeks to several 
months. The larvae slowly lose their gills and develop 
lungs. Among tadpoles, the hind legs develop before 
the front legs do. The eyes, digestive system, and other 
organs must also undergo changes to prepare the am- 
phibian for life on land. 

Food and enemies. Most amphibian larvae eat algae 
and other plant material, but salamander larvae feed on 
small water animals. Adult amphibians prey on insects 
and many other kinds of small animals. Bullfrogs and 
other large amphibians may eat snakes, small mammals, 
and birds. One group of South American frogs feeds 
mainly on other frogs. Most amphibians use their 
tongues to capture prey. 

Adult amphibians have many enemies, including 
snakes, birds, and mammals. Numerous kinds of fish 
and small water animals prey on amphibian larvae. Am- 
phibians use many methods to protect themselves. 
Some amphibians are hard to see because they are the 
same colour as their surroundings. Salamanders and 
caecilians avoid their enemies simply by staying out of 
sight. Poisons from the skin glands of some frogs and 
salamanders irritate the mouths of attackers. 


The history of amphibians 


According to pa/aeontologists (scientists who study 
prehistoric life), the oldest fossils of amphibians date 
back to the end of the Devonian Period—about 360 mil- 
lion years ago. Amphibians are thought to have been the 
first group of vertebrates to emerge from the water and 
live on land. Most scientists believe the amphibians 
evolved (developed slowly! from the /obe-finned fish. 
Lobe-finned fish had lungs and enlarged fins supported 
by bones and muscles. They could use their fins as legs 
to come out of the water for brief periods. These fins 
probably developed into amphibian legs. Amphibians 
were the most important vertebrates on land during the 
Carboniferous Period—from 360 million to 290 million 


years ago. There were many more kinds of amphibians 
then than there are now. 

The groups to which modern amphibians belong di 
not appear until the Mesozoic Era—from 225 million tt 
65 million years ago. By then, most of the other ampli 
ans had died out. Scientists do not know all the reasors 
why amphibians became less numerous. The worlds à 
mate was becoming drier, and many of the ponds and 
lakes needed by amphibians were disappearing. Also 
reptiles, which first appeared during the Pennsylvanian 
Period, were becoming more important. Reptiles are nt 
so dependent on water because they have hard-shelled 
eggs that will not dry out on land. Reptiles probably ae 
the same foods as many of the early amphibians and 
probably preyed on amphibians themselves. 

Today, there are fewer species of amphibians than! 
any other class of vertebrates, Human activities pose te 
biggest threat to amphibians. Amphibians are success 
in moist, humid areas of the world, but such habitats at 
continually reduced by the construction of roads, towns 
and the spread of farming land. 

See Animal (table: Length of life). See also Frog, Sale 
mander, and Toad with their lists of Related articles. 
Amphibious ship is a warship that lands troops, 
weapons, and vehicles on beaches during amphibious 
assaults. Some amphibious ships unload troops m 
equipment directly onto a beach. Others transfer t : 
troops and cargo into helicopters, landing craft, or 
amphibious tractors called amfracs. 

Si hfiblous ships generally have only short | 
guns and missiles for defence against aircraft. he 
some amphibious ships also have rocket launc o 
which can be used for bombarding shorelines. (n 
ious ships measure up 250 metres long and hien MB 
speeds of about 20 knots (37 kilometres per epe 
are equipped to handle helicopter take-offs Er s Ti 
ings. There are various kinds of amphibious $ К, | 
include assault, cargo, command, dock landing, 
tank landing vessels. i 

Large amphibious assault ships carry up 
copters. They also carry truc ks and em 
Some assault ships have a docking well tha 
flooded, enabling landing craft to 
troops ashore. Amphibious cargo 5 
а landing breit and heavy equipment. Am 
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Amphibious ships, such as the 
weapons, and vehicles for amphibious 
seen from the stern, is shown above 


command ships serve as communications centres that 
coordinate air, surface, and shore operations. 

Dock landing ships are combination ships and dry 
docks. They transport landing craft and dry-dock them 
ior repairs. Tank landing ships unload troops, cargo, 
and vehicles onto a beach through doors in the bow. 
Amphibious warfare is the conduct of military op- 
erations by naval, air, and land forces for the purpose of 
seizing a beach or coastal area. Amphibious operations 
we generally considered the most complex form of war- 
fare. 

Steps in amphibious operations. Officers of the 
various forces taking part in an amphibious operation 
first decide where the landing will take place. They plan 
the number and kinds of ships, planes, and troops that 
will take part. Even the loading of the ships is carefully 
worked out so that the troops will have the equipment 
they need in the order that they need to use it. 

The first step in an amphibious landing is to gain 
complete mastery of the skies over the area to be 
seized, Planes from aircraft carriers or land bases de- 
stroy enemy defences. Next, warships bombard the 
Ming beach with naval guns and rockets to prevent 

efenders from shooting at the approaching landing 
craft and helicopters. 

Боз ships then arrive with troops, weapons, 
за es, and other cargo. Some unload the troops and 
a m directly onto the beach. Others transfer the 
ain equipment into landing craft, amphibious 

E мая ог helicopters. Once a beachhead (foothold) 
x M established, amphibious ships and cargo ships 

н ore troops and equipment ashore. 

a dd of amphibious warfare. The ancient Greeks 
а ne td out early forms of amphibious land- 
Phibious | ү е Normans undertook a successful ат- 
man Con anding when they invaded England (see Nor- 

n se, 

War aros operations played a major role in World 
the Philippin panese carried out amphibious assaults on 
бе: ERE Malaya, and the East Indies. American 
Central ү неч with amphibious landings in the 
Islands, tha с. Beginning at Guadalcanal in the Solomon 
on ота their way toward Japan by landing 
amphibious in acific islands, Allied troops also made 
lied landing dur of North Africa and Italy. The Al- 

known as lag in northern France on June 6, 
Vision in histo RUN was the largest amphibious in- 
amphibious | гу. German and Soviet forces also made 

iri * andings during the war. 
Made a eben War (1950-1953), U.S. marines 
tean port of Inch highly successful landing at the Ko- 
ÜCes made a оп on the Yellow Sea. In 1982, British 
Islands after A, major amphibious landing in the Falkland 
US tr rgentine troops invaded and occupied the 
ofthe Caribb Oops undertook an amphibious invasion 
Munists too pe island of Grenada in 1983 after Com- 

fter тере of Grenada's government. 
veloped tec En American and British forces de- 
Tom ship to Pis for moving troops by helicopter 
’Mphibious as ore. Today, hovercrafts are also used in 
рте at DAE Hovercrafts can move troops and 
each, These igh speeds from amphibious ships to the 
Move over Mt travel on a cushion of air and can 

9r water (see Hovercraft). 
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See also Airborne troops; D-Day; Warship (Amphibi- 
ous warfare ships); World War Il. 

Amphibole is any of a group of common rock- 
forming minerals. Amphiboles occur in many kinds of 
igneous and metamorphic rocks (see Rock). They are 
relatively hard minerals, and range in colour from white 
to pale and dark green, brown, or black. 

Amphiboles are silicates, minerals that consist of sili- 
con, oxygen, and one or more metallic elements. Most 
amphiboles contain iron and magnesium. They all have 
the same silicate structure in which pyramid-shaped 
units of silicon and oxygen atoms are linked together in 
double chains (see Silicate). Amphibole crystals have a 
blade or needle shape as a result of this. 

The most common type of amphibole is hornblende. 
Amphiboles also include several varieties of asbestos— 
actinolite, anthophyllite, crocidolite, cummingtonite, 
and tremolite. One type of jade widely used for jewel- 
lery is an amphibole called nephrite. 

Amphioxus, also called /ancelet, is a small sea animal 
that lives in shallow water. It is a link between the verte- 
brates and the invertebrates. The amphioxus has no dis- 
tinct brain, but has a nerve cord running along its back 
that is somewhat like the spinal cord of animals with 
backbones. 

Instead of the hard, jointed backbone of the verte- 
brates, the amphioxus has an organ called the noto- 
chord. This is a fairly stiff rod of cartilage, found along 
the back just under the nerve cord. This primitive form 
of backbone makes the amphioxus more like a verte- 
brate than an invertebrate. 


Scientific classification. Amphioxus is in the family 
Branchiostomidae. A typical lancelet is Branchiostoma costa. 


a slender, fishlike sea animal that lives in 
shallow water. The amphioxus is also knownas the lancelet. 


The amphioxus is 


Amplifier. See Electronics (Amplification; table: 
Terms; illustration); High fidelity system; Radio. — 
Amputation refers to the surgical removal of a limb, 
part of a limb, or another part of the body. Amputation 
may be necessary as а result of severe injury, infection, 
tumour, or other diseases. : 

Before surgery, the patient is given an anaesthetic. 
The body part to receive the incision is cleaned, disin- 
fected, and protected with a cloth. The surgeon uses a 
tourniquet to stop the flow of blood through the large 
vessels of the limb (see Tourniquet). This lessens blood 
loss. The soft tissues are cut apart in such a way that 
they can be used to cover the end of the bone. 

Before cutting through the bone, the surgeon severs 
and ties the blood vessels to prevent bleeding. The sur- 
geon then saws through the bone. After this, the tourni- 
quet is released. In most amputations done under war 
conditions, the wound cannot be closed immediately 
because of danger of infection. In such cases, healing — 
takes many weeks. In most cases resulting from injury in 
civilian life, the wound can be sewn up immediately 
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The Golden Temple, right, 
is the main centre of Sikh de- 
votion in Amritsar, India. 


after the amputation. The most common dangers are in- 
fection, haemorrhage, and shock. The patient can be fit- 
ted for an artificial limb after recovery. 

See also Artificial limb. 
Amr ibn al-As ( ? -663) was the Arab conqueror of 
Egypt during the first rapid phase of the expansion of 
Islam. He was a member of the Prophet Muhammad's 
own tribe, Quraysh. He became a Muslim in about 630. 
Amr ibn al-As was entrusted with the task of converting 
the rulers of Oman to Islam, which he did successfully. 
He played a leading part in the conquest of Palestine. 
Between 640 and 642, Amr defeated large Byzantine 
forces and seized Egypt. He founded a garrison city at 
al-Fustat near the future site of Cairo. In 657, Amr sided 
with Muawiyah, governor of Syria, when he disputed 
the title of caliph (successor to the Prophet as leader of 
the Muslims) with Ali, the Prophet's cousin and son-in- 
law. Amr was rewarded with the governorship of Egypt 
when Muawiyah founded the Umayyad Caliphate. The 
mosque Amr built at al-Fustat was the earliest Islamic 
building in Egypt. 
Amritsar (pop. 709,456) is a city in Punjab, a state in 
northern India. For location, see India (political map). 
Sikhs, who follow the Indian religion of Sikhism, vener- 
ate Amritsar as a holy city. Most of Amritsar's inhabitants 
are Hindus, but large numbers of Sikhs also live in the 


ИЕ | 


um 


city, and Sikh farmers dominate the surrounding cour 
tryside. 

Amritsar was founded in 1577. The city grew Up 
around the famous Golden Temple, which was founded 
by Arjan, the fifth guru (teacher of religion) of the Sikhs 
in 1604. Since that time, the temple has been the main 
centre of Sikh devotion. It stands in the middle of a ёй 
(pool), whose fresh water changes all the time. The ciy 
was named after the tank, which was called Amritsar- 
meaning the tank of nectar or immortality. 

In 1984, the Golden Temple was fortified by ag 
of Sikh extremists, led by a young preacher calle E 
Jarnail Singh Bhindranwale. He and his followers ‘aa 
the sanctuary of the temple ¢ omplex as а base for a 
ist attacks. In June of that year, the Indian army we 
and captured the temple. As à result of the battle; те 
buildings in the temple complex were desto 
punitive campaign by the government cause І 
sentment among Sikhs throughout the world. 

See also Sikhism (picture) i 
Amsterdam (pop. 687,397; met area por. з 
the capital and largest city of the Netherlan S mda 
the junction of the Amstel River and the I, an oe Nele 
large lake called the Ijsselmeer. For location, im 
erlands (political map). The citys name mean hei 
the Amstel and refers to a dam built there in t 
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Amsterdam is the national capital, but the seat of gov- 
emment is in The Hague, 55 kilometres away. 

The city lies on marshy land slightly below sea level. 
Most of its buildings stand on large wooden or con- 
«mte piles posts) driven into the soggy ground. More 
thon 100 canals crisscross the city and help drain the 
fond. The canals and attractive buildings help make Am- 
serdam one of Europe's most charming cities. 

The old section of Amsterdam lies at the heart of the 
diy. This section is a jumble of narrow streets, many of 
which are closed to motor traffic. Some of its buildings 
date from the Middle Ages. The Royal Palace, builtin 
the mid-1600s, overlooks Dam Square at the centre of 
the old section. Next to the palace stands the Nieuwe 
їшї (New Church), where the nation's monarchs are in- 
amurated. The church was built in the 14005. The city's 
stock exchange, one of the world's oldest exchanges, is 
nearby. It was founded in 1612. 

_Thel) and the port area are just north of the old sec- 

tion. Three canals—the Herengracht, the Keizersgracht, 
und the Prinsengracht—border the old section on the 
east, south, and west. Impressive mansions, built during 

EU by the citys merchants, line the canals. Many 

e mansions are now banks or office buildings. Be- 
cie are large neighbourhoods and suburbs 
luring the 1800's and 1900's. 

Ee major cultural attractions include the 
Sedelik Mus Amsterdam s principal art museum; the 

d rer) a municipal museum of modern art; 

Nino да Миѕеит, which features many works 

ds ved utch painter Vincent van Gogh. Amster- 

Nae. a municipal theatre, two universities, and 

e oa Concertgebouw Orchestra. 
5 mi msterdam's economy is based on finan- 
edyis ^ ешш) tourism, and foreign trade. 
Pup eadquarters of the Netherlands Central 
insurance dim major commercial banks, and many 
ude aircraft investment companies. Its industries in- 
ing, Sind, eae electronics, food process- 
tion of c А: lishing, ship repairing, and produc- 
reign visitors Men steel. Few other cities attract more 
the North Sea ites Amsterdam. Canals link the city to 
lerway, Schiphol st the Rhine River, Europe's chief wa- 
ory. Amst irport lies south of Amsterdam. 
‘ishing Village iria was founded about 1200 as a 
Thevillage ien шап was built there during the 12005. 
n seagoi ecame the point for cargo transfers 
Sel River, By ng ships on the IJ and boats on the Am- 
à prosperous i 14005, Amsterdam had developed into 
e ciy be entre of European trade. 

„а period uh to grow rapidly in the 15805. During 
Pf political and гей, about the next 100 years, thousands 
%арь ра оош refugees fled to Amsterdam to 
ü Protestant tion. They included Jews from Portugal 

"Flanders, merchants from Antwerp and other cities 

nd trade like eee establish a variety of industries 

Meticas, the и city's trade spread to Africa, the 
and U'ODe's great ndies, and elsewhere. Amsterdam 

the citys cult est trading centre during the 16005, 

% During the 1 ural life also flourished. 

mia Centre, reat each developed into a great 

3 vl especially tof ankers lent money throughout Eu- 

"то of the N h oreign governments. France took 
etherlands in 1795 and made Amster- 


Amundsen, Roald 345 


dam the capital. But the Dutch restored their govern- 
ment in The Hague after they regained independence in 
1813. Amsterdam's economy was ruined during the pe- 
riod of French rule, but the opening of the North Sea 
Canal in 1876 helped revive it. 

Amsterdam's people suffered greatly during World 
War II (1939-1945). The city was occupied by German 
troops, and its Jewish community was almost wiped out 
in Nazi concentration camps. Jews had made up about 
10 per cent of Amsterdam's population before the war. 
The city also suffered a severe famine during the winter 
of 1944, and thousands starved. 

Amsterdam has had a housing shortage since the end 
of World War Il. To relieve overcrowding, several care- 
fully planned residential areas have been built on the 
outskirts of the city. One such project, constructed in 
the 19705, is a massive apartment complex designed to 
house 100,000 people. A railway was built to connect the 
complexto the old section of the city. 

See also Architecture (picture: The Amsterdam Stock 
Exchange. 

Amulet is a charm that supposedly has magic power. It 
may be worn around the neck. Some people believe that 
amulets protect them from evil, sickness, and witchcraft. 
Amulets may be made of any material, but many are 
made of stone. Others are small cloth bags filled with a 
supposedly powerful object. A tooth or a piece of horn 
or wood can also serve as an amulet. Some amulets 
have a symbolic shape, such as a crescent. See also 
Birthstone; Evil eye; Magic (Magic objects); Supersti- 
tion. 

Amundsen, Roald (1872-1928), a Norwegian ex- 
plorer, led the first expedition to reach the South Pole. 
Amundsen and four companions discovered the pole 
on Dec. 14, 1911. They beat a British expedition led by 
Robert F. Scott by five 
weeks. Amundsen is also 
noted for his many Arctic 
explorations. 

The race to the South 
Pole. Amundsen had origi- 
nally planned on discover- 
ing the North Pole. He or- 
ganized an Arctic 
expedition and was about 
to leave when he learned 
that Commander Robert E. 
Peary, an American ex- 
plorer, had just reached 
the pole (see Peary, Robert 
E). Amundsen changed his "i 
plans and decided to lead an expedition to the South 

instead. 
ARR DURS left Norway secretly in June 191 Oaboard 
the ship Fram. About the same time, Scott, unaware of 
Amundsen's expedition, also was on his way to the Ant- 
arctic. While stopping in Melbourne, Australia, in Octo- 
ber 1910, Scott received a message from Amundsen in- 
forming him that Amundsen was proceeding to Antarc- 
i was on. 
pri and his crew arrived at the eastern edge 
of the Ross Ice Shelf in January 1911. They spent an Ant- 
arctic winter there, making short trips inland to set up 
stores of food and fuel. On Oct. 19, 191 1, after spring 
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tic while searching for Nobile, who had disappeareds 
May. Nobile was eventually rescued. 
See also Antarctica (Race to the pole). 

Amur River is a stream in eastern Siberia, formed 
the joining of the Argun and Shilka rivers. The Amur 
4,416 kilometres long. It flows east along China's non 
ern border and then turns north into the Khabarovsk 
gion of Russia. It empties into the Tatar Strait, anam? 


had arrived, Amundsen and his men set off for the pole 
in four sledges pulled by 52 Eskimo dogs. Near the jour- 
пеуѕ end, when they were no longer needed to pull the 
sledges, the weaker dogs were killed. They were fed to 
the surviving animals and to the men. 

Scott's expedition, unlike Amundsen's, met with disas- 
ter. Instead of using dogs all the way, Scott relied mainly 
on ponies to pull the sledges. But the ponies became ex- 


hausted and had to be shot. Without ponies, the men 
had to pull the sledges, carrying the supplies. The men 


also had to fight severe cold and fierce winds, and they 


lacked the proper clothes for such conditions. See 
Scott, Robert F. 


Amundsen had a smooth journey by comparison. The 


route he had chosen was shorter than Scott's and cov- 
ered flatter terrain. The dogs withstood the hard work 
and cold well, and the weather was clear. 


On Dec. 14, 1911, Amundsen and his companions cal- 


culated that they had reached the South Pole. They 
began their return journey three days later, leaving be- 


hind them a tent and a Norwegian flag. Five weeks later, 


Scott and his men finally reached the pole, only to dis- 
cover that Amundsen had been there first. Weary and 


disappointed, Scott and his men began their return jour- 


ney. But injuries, fatigue, and continued bad weather 
slowed them down. The entire party soon died of cold 
and hunger. 

Other achievements. Roald Engelbregt Gravning 
Amundsen was born in Borge, near Oslo. He studied 
medicine for two years before going to sea in 1897 


aboard the Belgica. During this voyage, Amundsen’s ef- 
forts helped to combat scurvy among the crew. In 1898, 


the Belgica, with Amundsen aboard, became the first 
ship to winter in Antarctic waters. In 1906, Amundsen 
completed the first voyage from the Atlantic to the Pa- 
cific through the Arctic waters of Canada. During this 


voyage through the Northwest Passage, Amundsen de- 


ene the precise position of the north magnetic 
pole. 

From 1918 to 1920, Amundsen sailed the Northeast 
Passage. He travelled from Norway through the waters 
of the Arctic Ocean to the Bering Sea. Amundsen thus 
became the first person to sail both the Northwest and 
Northeast passages. 

In 1926, Amundsen made history by flying over the 
North Pole in an airship called the Norge. The aircraft 
was piloted by Umberto Nobile, an Italian explorer. In 


June 1928, Amundsen and his crew vanished in the Arc- 


Roald Amundsen explored in 
the Arctic and Antarctic regions. 
During a voyage from 1903 to 
1906, he sailed his ship, the Gjóa, 
along the water route called the 
Northwest Passage. In 1911, 
Amundsen crossed the Ross Ice 
Shelf of Antarctica and discov- 
ered the South Pole. In 1926, he 
flew over the North Pole in a diri- 
gible, the Norge. 


the Sea of Okhotsk. The valleys of the Amur and its 
branches cover about 1,990,000 square kilometres Tir 
branches of the Amur include the Ussuri, Sungari, Ze 
and Bureya rivers. 

Large boats operate on the Amur for most of its 
length from April to November. The cities of Khabarad 
and Komsomolsk stand on the banks of the Amur. Ral 
roads link both cities with the port of Vladivostok tot 
south, The Chinese call the Amur the Heilong Jiang, 
Black Dragon River. 

Amusements. See Recreation. 
Amyotrophic lateral sclerosis, also called A5: 
arare, incurable disease of the nervous system. Itis 
known as Motor Neuron Disease. ALS gradually de- 
stroys the nerves that control muscles. Weakness, і 
ysis, and eventually death result. Doctors advise рай 
to remain active as long as they can. No treatment cil 
halt ALS. E. 

ALS develops when certain nerve cells in the bral 
and spinal cord degenerate (break down) and die. 
cells, called motor neurons, make the muscles Wo 
sending them impulses (nerve messages). AS the pe 
neurons degenerate, they lose the ability to trans 
pulses. The muscles they control gradually stop "^^ 
and waste away. Doctors have not discovered : 
causes the motor neurons to degenerate and die. i 

Small twitches occur as the dying neurons sen s 
ular impulses to the muscles. The arms and - 
increasingly weak, and victims have trou le Wi 
performing simple tasks with their hands. thar 
weight and gradually become paralysed as Wr 
cles grow useless. Talking and swallowing m Y й 
difficult. Death occurs when the musc This p 
breathing stop functioning. In most im my oi 
within two to five years after the first sympto 
disease appear. 

ALS is painless and does not affect 
among all races and social classes. AL 
twice as many men as women. Most VI 
first symptoms in their 50s. 
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An Taisce. See National Trust. 

Anabaptists were one form of what has been called 
the radical wing of the Reformation of the 1500s. They 
believed that the church was a gathering of people 

united by faith, repentance, obedience, and discipline. 
Thus, baptism as an entrance to this community should 
be limited to believers old enough to choose member- 
ship. People called them anabaptists (rebaptizers) be- 
cause they baptized adults who had been baptized as in- 
fants. The Anabaptists condemned government 
involvement in religion, which eventually led to the idea 
ofthe separation of church and state. 

Many Anabaptists were persecuted in both Protestant 
and Roman Catholic countries. Their movement was 
concentrated in Switzerland, southern Germany, Aus- 
tria, and the Netherlands. Their beliefs survive today in 
Mennonite and Hutterite religious communities (see 
Mennonites; Hutterites). 

See also Reformation (Zwingli and the Anabaptists). 
Anableps, also called four-eyed fish, is a small fish of 
tropical America that swims at the top of the water. Its 
eyes project partway into the air. The upper half of each 
eye can see through the air. The lower half, different in 
Structure, can see underwater. 

Sclentifi с classification. Anableps belongs to the four-eye 
‘ish family, Anablepidae. It is classified as pelo ETER н 

See also Fish (Interesting facts [picture]. 
со ге is he name of two kinds of large snakes 

ka iin South America. Anacondas are also 
Е ae One kind may grow as long as 9 me- 
E ut all adult anacondas are more than 4.5 

5 long. No other South American snake ap- 
pe this length. 
rial де olive-green skin, often with many 
swimming inr pors: These snakes live near water, often 
е ers. They bear live young, unlike most 

Th snakes, which lay eggs. 

Eu foods of anacondas are birds and small 
FEM 5. Anacondas kill their prey by wrapping their 

5 tightly around them t уа 
по, Only the large o prevent them from breath- 
liomo: nia st anacondas attack large mammals. 
enemies by rie anacondas defend themselves from 

eating or, if cornered, by biting. Their 


anaconda i 
s pie anaconda ha largest snake in the Western Hemisphere. 
Xs It lives "n da has olive-green skin with black rings or 


s in " 
the tropical forests and rivers of South America. 
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bite is not poisonous, but their many teeth can inflict 
deep wounds. 
Scientific classification. Anacondas are members of the 


family Boidae. They are classified as Eunectes murinas and E 
notaeus. 


See also Boa constrictor; Python. 

Anacreon (5727-487 B.C), a Greek lyric poet, made 
wine and love his main themes. Little of his work has 
survived. Most of the so-called Anacreontics, popular in 
the 17005, are imitations. The tune of an old drinking 
song about him, “To Anacreon in Heaven,’ was adopted 
for the United States national anthem, “The Star- 
Spangled Banner’ (see Star-Spangled Banner). Anac- 
reon is sometimes called “ће Teian bard” because he 
was born in Teos, in lonia. 

Anaemia is a condition in which the number of 
healthy red blood cells falls below normal. Red blood 
cells pick up oxygen in the lungs and carry it to tissues 
throughout the body. There, the oxygen is combined 
with food to release energy. In an anaemic person, the 
blood cannot provide the tissues with enough oxygen. 
Thus, the person feels weak or tired. Other symptoms 
are dizziness, headache, pale or cool skin, rapid heart- 
beat, and shortness of breath. 

Anaemia is not a disease itself, but a condition caused 
by a variety of diseases and disorders. The main causes 
of anaemia are (1) insufficient production of red blood 
cells, (2) loss of blood, and (3) excessive destruction of 
red blood cells. 

Insufficient production of red blood cells. Each 
day, about 08 per cent of the body's red blood cells 
wear out and are destroyed. If the body fails to replace 
these cells at the same rate, anaemia results. Red blood 
cells are produced in the bone marrow, a tissue in the 
centre of certain bones. This process requires various 
minerals and vitamins that are supplied by a person's 
diet. 

Deficiency anaemias develop if the diet does not in- 
clude sufficient amounts of iron, vitamin B,» or folic 
acid. These nutrients are essential for the production of 
red blood cells. Deficiency anaemias also result if the 


body cannot absorb these nutrients properly. For exam- 


ple, pernicious anaemia occurs when vitamin B,, cannot 
be absorbed. Doctors treat patients suffering from defi- 
ciency anaemias by adding the missing nutrient to the 

diet or by administering it through injections or in tab- 


eus anaemias occur if the bone marrow loses its 
ability to produce red blood cells. Some cases are due 
to diseases that affect the marrow, such as leukaemia in 
its early stages. Other cases result from exposure to 
chemicals or radiation. Many cases have no apparent 
cause. Victims of aplastic anaemia receive regular blood 
transfusions until their bone marrow begins to function 
again. In many cases, however, the marrow never re- 
gains function, and the victim dies. А 

Loss of blood. The body responds to excessive 
blood loss by retaining water to replace the fluid part of 
the blood. As à result, the percentage of red blood cells 
in the blood decreases and anaemia develops. The 


blood loss may occur rapidly, as from a wound, or 
eding ulcer in the stomach. Treat- 


slowly, as from a ble: n | 
pis ec stopping the bleeding and, if necessary, 


providing blood transfusions. 
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Excessive destruction of red blood cells. Old red 
blood cells are destroyed in the liver and spleen by a 
process called haemolysis. If haemolysis occurs faster 
than the production of new red blood cells in the bone 
marrow, anaemia results. Such haemolytic anaemia may 
be caused by inherited defects in the red blood cells, or 
it may be acquired. 

Hereditary causes of haemolytic anaemia include 
sickle cell anaemia and thalassaemia, disorders that af- 
fect the haemoglobin portion of red blood cells. Haemo- 
globin is the molecule that enables red blood cells to 
carry oxygen. Other hereditary defects may involve the 
cell membrane—the envelope that encloses a red blood 
cell—or the enzymes of the red blood cell. All of these 
hereditary disorders produce abnormal red blood cells, 
which are destroyed faster than normal. 

Acquired haemolytic anaemia can occur if the red 
blood cells are damaged by severe burns or freezing. It 
also sometimes follows infections. Normally, infections 
cause the body to produce antibodies, which attack the 
invading germs. In some cases, the body produces ab- 
normal antibodies, called auto-antibodies, which attack 
the person's own red blood cells. 

Treatment of haemolytic anaemia varies according to 
the cause and severity. Some cases respond to drugs or 
blood transfusions. Other cases can be controlled by re- 
moving the victim's spleen, an operation known as sple- 
nectomy. 

See also Blood (Red blood cells); Hodgkin, Dorothy 
Crowfoot; Sickle cell disease; Thalassaemia. 
Anaerobe. See Bacteria (Where bacteria live). 
Anaesthesia is the loss of sensation— particularly that 
of pain—in all or part of the body. Drugs called anaes- 
thetics are used to produce temporary anaesthesia for 
medical purposes. Anaesthesia is also produced by hyp- 
nosis and by acupuncture—the insertion of needles at 
certain points on the body. Some injuries and diseases, 
especially those of the nervous system, can lead to loss 
of sensation. 

Without anaesthesia, doctors could not perform most 
surgical operations. Because an anaesthetic makes the 
patient insensitive to pain, it greatly reduces the physi- 
cal shock and emotional stress of the operation. The use 
of anaesthetics gives the surgeon time to perform com- 
plicated operations safely. 

! General anaesthesia is the loss of feeling in the en- 
tire body. It is accompanied by unconsciousness. Gen- 
eral anaesthetics are inhaled, injected, or swallowed. 
The blood carries them to the brain, where they block 
pain impulses in the nervous system. Common general 
anaesthetics include enflurane, halothane, isoflurane, ni- 
trous oxide (laughing gas), and thiopentone sodium. 

- A person under general anaesthesia shows various 
signs that indicate the depth of unconsciousness. In 
deep levels of anaesthesia, the patient loses such reflex 
actions as coughing, and heart and respiration rates 
slow. In surgery, the patient's reactions to the anaes- 
thetic and to the stress of the operation are monitored 
by the anaesthetist to maintain a safe level of anaesthe- 
sia. 
| Local anaesthesia involves the loss of pain sensation 
in only a part of the body. The individual remains con- 
RET may be applied to body sur- 

jected around nerves. Doctors often use them 


when they operate on the eyes, nose, mouth, or à 
Dentists also use local anaesthetics during p 
ment. Common local anaesthetics include lidog 
prilocaine. These drugs also may be used to treat 
associated with injuries or diseases. 
One type of local anaesthesia, called regionali 
block, involves injecting an anaesthetic around 
nerves. With this technique, only the pain 
a particular region of the body are blocked. 8 
aesthesia occurs when the anaesthetic is ii 
the fluid within the coverings of the spinal 
ral anaesthesia is caused by injecting the an 
into the space just outside the covering of the 
cord. When this is done at the lower end of the: 
is called caudal anaesthesia. Both spinal and p 
anaesthesia render the lower parts of the bodyt 
tive to pain, but the patient remains conscious. T 
commonly used during childbirth and fors 
the legs. 
History. Before the discovery of an eff 
thetic, the great pain and shock of operatio 
limited the usefulness of surgery. In 1800, 
Davy, a British chemist, suggested that nitrou 
used as an anaesthetic. However, no one tiec 
1844, when Horace Wells, an American de 
on himself while having a tooth pulled. 
In 1842, Crawford W. Long, an American 00 
formed an operation after he had given his p 
vapour to breathe until he was unconscious 
Long used ether for the first time in delivering 8 
He did not publish the facts of his discoveries un 
by which time credit for the discovery of ether: 
sia had been given to W. Т. G. Morton, an Æ 
dentist. At the recommendation of Charles 
American chemist, Morton used ether d 
traction in the mid-1840's. In 1846, he admini: 
during a surgical operation at Massachu: 
Hospital, U.S.A. In 1847 and 1848, Sir James Y 
a Scottish doctor, used chloroform to ease ti 
childbirth. Queen Victoria was one of 
be anaesthetized during childbirth. The use 
aesthetics did not begin until the mid-l 
During the early 19305, medical schools 
ing formal training in anaesthesia. 
Related articles in World Book include: "S 


Acupuncture Long, Cra 
Anaesthetics Morton, 
Cocaine william T. б. 
Ether Nitrous oxide 
Halothane Thiopentone 
Hypnotism 

Lidocaine 


Anaesthetics is a branch of medicine of 
the administration of drugs for the relief 
anxiety during surgery and childbirth. Doct 
field are called anaesthetists. They admin 
called anaesthetics. m 
Before a surgical operation, an anaest 
vises the preparation of the patient, rect 
or medications, and selects the арргор 
During surgery, the anaesthetist uses V4 
niques to anaesthetize all, or part, 0 the 
The anaesthetist carefully monitors the PEE 
tant body functions and administers oxyge" 
fluids to keep these functions normal. $ 


hegesthetists also have special knowledge in obstet- 
oes paediatrics, internal medicine, and pain manage- 
owt They frequently treat patients with lung problems 
өф supervise intensive care units. They also teach spe- 
айі breathing therapies to other health workers. 

Mey anaesthetists operate pain clinics and conduct re- 
such to improve the care of patients during anaesthe- 
за and surgery. 

See iso Anaesthesia. 
маһейт (pop. 219494) is a city in Orange County, Cal- 
teem, in the United States. It is a residential and light- 
бна city, and a tourist centre. It lies 45 kilometres 
southeast of Los Angeles, and 26 kilometres from the Pa- 
he Ocean. The Anaheim-Santa Ana metropolitan area 
he population of 1,932,709. Anaheim's more than 
150 industries include factories producing aircraft, 
am electronics, engineering, and hardware. Disney- 
‘ed an amusement park, occupies 73 hectares in Ana- 
Ма R draws over 10 million visitors a year. 

Asheim was originally part of a Spanish land grant 
he San Gabriel mission. The city was founded in 1857 
hi group of former forty-niners, mostly of German de- 
int see Forty-Niner), The name Anaheim means 
Some by the Santa Ana River. Anaheim has a council- 
‘wager form of government. 

Analgesic is any drug that relieves pain without caus- 
M consciousness, People use various analgesics to 
me reduce many types of pain. Aspirin, a rela- 
ad analgesic, relieves headaches, muscle pains, 
a discomforts of a cold. A doctor may prescribe 
e: powerful analgesics, such as codeine, for the se- 
pain caused by back injuries, serious burns, and 
ses as cancer. 
relieve pain by acting on the nervous sys- 

“mor by blocking the formation of prostaglandins, hor- 

chemicals found throughout the body. How- 


өн, ane E^ not understand exactly how 
There rra two kinds of analgesics, narcotic and non- 
что. = ойс analgesics relieve severe pain but are 
"C А nnarcotic analgesics relieve only fairly mild 
ге not addictive. The most commonly used 
À En analgesics include acetylsalicylic acid, or 
t сда paracetamol, which is used by many people 
аы е aspirin without suffering side effects. 
" NE include codeine, morphine, and 
idal er group of drugs, known as NSAIDS 
бе sliin anti-inflammatory drugs), are used to re- 
i "9 and ease pain caused by rheumatism and 
ШЕТ 
кее фы. M 
cau 


ny analgesic can cause serious illness 
sha” Narcotic analgesics are especially dan- 
балеге ШЕ? are addictive. For this reason, паг- 
троп ics can be legally obtained only on pre- 


Related article 
Арта in World Book include: 
Tu Morphine 
š Drug abuse Narcotic 
M working Рег is a device that solves problems 
"М voltage, oo With a physical quantity, such as 
present i ог speed, rather than with digits that 
d ng oe The computers solve problems 
а Problem Ts quantity in terms of another quantity. 
Olving water pressure and water flow, 
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for example, electrical voltage might serve as an ana- 
logue \likeness) for the water pressure, and electric cur- 
rent for the water flow. Many familiar devices. including 
speedometers, thermometers, and thermostats, operate 
on the same basic principle as analog computers. For 
example, a thermometer measures temperature in terms 
of the length of a thin line of liquid in a tube. An analog 
computer presents output data in a continuous form. 
often as a position on a scale. In some cases, the data 
are displayed as electrical signals on an instrument 
called an oscilloscope. 

Analog computers are not as accurate as digital com- 
puters mainly because they work with continuous, vary- 
ing quantities that cannot be measured exactly. How- 
ever, they can solve certain types of problems faster 
than digital computers. Analog computers also may be 
more convenient to use. They do not require detailed 
programs. An operator “tells” an analog computer how 
to solve a problem by simply connecting its electronic 
circuits or mechanical parts in a particular way. 

Most analog computers are special-purpose comput- 
ers. They solve engineering and scientific problems that 
can be described as systems of differential equations. 
These mathematical equations are expressions of natu- 
ral laws that describe the rates of change of quantities. 
Electronic analog computers are especially well suited 
for designing and analysing electrical networks. They 
were used for the first simulators for aeroplanes, space 
vehicles, and oceangoing ships. These simulators repro- 
duce the conditions under which such craft must oper: 
ate. They are used either to check the performance of a 
craft or to train its crew in operating procedures. 

Analog computers once much of the 
world’s calculation. During World War Il (1939-1945), 
they were used to calculate the paths of bombs and bul- 
lets. The development of digital computers since the 
war has limited the use of analog computers. Hybrid 
computers were introduced during the 1960s. They 
combine the features of analog and digital computers. 
These computers are faster than digital computers in 
solving certain problems involving differential equa- 
tions. They are especially suited for studying problems 
in which researchers can alter parameters and observe 
the results directly. 

See also Computer. 
Analogous 
tures. 


Analytic geometry. See Geometry. 
chemistry is a branch of chemistry that 


deals with the development and use of techniques for 
chemical measurement. These techniques are used in 
analysing the chemical composition of substances. 
Chemical analysis may be qualitative or quantitative. 
Qualitative analysis identifies the elements orcom- — 
pounds that make up a substance. Quantitative analysis 
measures the amount of some or all of the components. 
The techniques of analytical chemistry are designed 
to test a sample of a substance for the characteristics of 
a particular element or compound. Some methods in- 
volve chemical reactions peculiar toa substance. Other 
techniques measure a substance's characteristic absorp- 
tion or emission of light and other forms of electromag- 
netic radiation. Chemists use a technique called e/ectro- 
analysis to observe the responses of a sample to 


See Homologous struc- 
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electrical signals. Still another method, mass spectros- 
copy, enables researchers to identify compounds by 
measuring the mass of the different parts of a molecule. 

Complex substances, such as body fluids and indus- 
trial chemicals, may be separated into their components 
before being analysed. Methods of separation include 
chromatography and extraction (see Chromatography). 

Analytical chemistry provides important information 
for science and industry. For example, chemical analysis 
is used to test samples of air, soil, and water to identify 
pollutants. Medical technicians use analytical methods 
to help in the diagnosis of disease. Raw materials and 
products in the food, drug, and other industries are ana- 
lysed in quality control tests. 

Modern analytical methods make it possible to iden- 
tify hundreds of components in a single sample and to 
detect specific substances present in less than one part 
per million. Even more efficient methods are being de- 
veloped with the help of such technological advances as 
lasers and microcomputers. 

is is a severe and often sudden reaction by 
the immune system to an a//ergen (foreign substance). In 
some cases, exposure to an allergen causes shock and 
occasionally leads to death. A common cause of anaphy- 
laxis is injecting an antibiotic into people that are abnor- 
mally sensitive to it. Wasp stings can also cause anaphy- 
laxis in some people. The increased sensitivity to an 
allergen is caused by previous exposure to it, followed 
by the production of antibodies by the immune system. 
See also Allergy. 
Anarchism is a belief that every form of regulation or 
government is immoral, and that restraint of one person 
by another is an evil which must be destroyed. Anar- 
chism comes from a Greek word meaning without gov- 
ernment. 

Anarchism dates back to ancient times. The legends 
of many countries tell of a "golden age" of freedom 
which preceded organized governments. Anarchism 
also appeared among early Christian groups. 

Later anarchism proposed a social organization based 
on common ownership and free agreements, but its dis- 
ciples differed among themselves in methods and 
forms. Pierre Joseph Proudhon of France, often called 
the father of anarchism, became the first to make anar- 
chism a mass movement. His philosophical, or individu- 
alistic, anarchism urged the willing cooperation of free 
men without any regulation or government. 

Terroristic anarchism began under the leadership of 
Mikhail Bakunin (1814-1876) in Russia during the 1800 s. 
Followers of this type of anarchism believed in the de- 
struction of the government by violence and terror. 
They thought that land and other means of production 
should be owned in common. 

Many anarchists throughout the world resorted to 
revolution and assassination in the belief that terror 
would correct what they thought to be evil in society. 
They murdered heads of governments, including Czar 
Alexander Il of Russia and President William McKinley 
of the United States. After the death of McKinley, the 
U.S. government passed a law barring anarchists from 
entering the country. 

Anarchism under the leadership of Prince Peter Kro- 
potkin of Russia, during the late 1800's, assumed a more 
rigid communistic form. Kropotkin rejected the terroris- 


tic methods of Bakunin, but he also opposed the make 
itative type of communism. Under his kind of anari 
the state would be eliminated and society would be 
built on the communes, or village communities, й 
had existed in feudal Russian society. Each commane 
would be a self-sufficient group 

The strength of anarchism declined in the 1900s 4 
archists played a part in the Spanish Civil War (19% 
1939). Anarchism also influenced such radical group 
Students for a Democratic Society (SDS) in the Unisi 
States in the 19605, and the Baader-Meinhof gang — 
Germany in the 1970's. Some groups in Europe раан 
terroristic anarchism. { 

See also Goldman, Emma; Nihilism; Proudhon — 
Pierre Joseph. 
Anatolia. See Asia Minor; Turkey. 
Anatolian shepherd is a dog which descended iSt 
the ancient mastiff dogs of Asia Minor. It is alsok 


ears which hang close to the head. It has а broad d 
and its back is long and powerful. The long tailis 
carried low. It has a short, dense coat of cream or I 
and in many cases it has black markings on the 
and ears. , 
The Anatolian shepherd was bred for fighting. 
ing wolves, and guarding sheep. It is still used as 
guard dog and a sheepdog. It is an intelligenta 
pendent dog, and needs firm handling. 
Anatomy is the study of the structure of plants, 
mals, and human beings. The term comes from ei 
Greek words meaning fo cut up, because knows 
anatomy was first obtained through dissection. 
ies of human beings and animals are 50 C! pe | 
scientists divide anatomy into many branches en 
anatomy is the study of structures that can re ; 
the unaided eye. Microscopic anatomy, 01 А 
the study of tissues under a microscope. "anim 
anatomy compares the structure of dite po 
Embryology is the study of the developmen 
and animals during their earliest stages: 
Human anatomy includes the stud 
the skeleton, muscles, nerves, bl 
various organs of the human body. 
structure of the human body i 
standing of its function in hea 
must know the structure of the part 
pect to treat. Physical education tea 
know how the body is built. 
In ancient times, people believed t 
was a sacred thing. Cutting it up ran 
crime. After 400 B.C., the Greeks allow p. 10054 
sections. The physician Galen, In the Gut he base 
scribed many anatomical structures is and rell 
work mainly on dissections of ani tion ad 
injured gladiators. After AD. 1300, 91 dical educit 
omy became a recognized part of me 


i human iy 
western Europe. A limited number of as Ves 


of the b! d 
chers also © 


pat the det 


0 


e 
were allowed each year. In 1543, ich wi 
lished his classic work on anatom y prog" 

s 


human dissections. Since then, 


seen made and discoveries such as that of William Har- 
wy en blood circulation have become possible. Be- 
ease of present knowledge, the surgeon operates on 
pery part of the body. 

змей articles. See Human body with its list of Related ar- 
зін See also the Trans-Vision three-dimensional picture in the 
enun body article. See also 


inbeyology Histology 
p Physiology 
Aney. William Vesalius, Andreas 


Anaxagoras (5007-428 B.C) was an early Greek philos- 
sher. He argued that change in matter does not occur, 
men though it appears to. Anaxagoras assumed that all 
tings are made up of an immense number of tiny 
weds of different kinds of matter. These seeds never 
dange, but they exist mixed together in different com- 
Seations. Apparent changes in matter are simply re- 
combinations of the changeless seeds. For these recom- 
‘mations to occur, motion is needed. Anaxagoras 
televed that a force in the universe called Mind moves 
he seeds. He was the first Greek philosopher to use 
Mood to explain the moving force in the universe. 

Annagoras was born in Asia Minor (now Turkey). He 
Wight in Athens for 30 years. His single surviving phi- 

book also includes ideas on astronomy, 

Meteorology, and biology. 

See also Sun (Studying the Sun). 

(6117-547? B.C) was a Greek philoso- 
ovs other early Greek philosophers, he believed 
ыт come from one underlying substance. He 
ds cot the indefinite, probably to distin- 
а m such relatively well-defined substances as 

"аг, earth, and water. Anaximander thought these 
wh laws ген from the indefinite in accordance 
wih cold at punished” too much heat and dryness 
hes and moisture, and too much cold and mois- 

к heat апа dryness. 

Ped was one of the first persons to give à 
€ rather than a mythological explanation of 
i с“ He anticipated the theory of evolution 
9 that animals came originally from a moist en- 
and human beings evolved from a fish. 
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Anaximenes was a Greek philosopher who lived in 
the 5005 B.C. Like other early philosophers, he believed 
that there is a single substance underlying all things. Un- 
like the others, he believed that this substance was air. 
Anaximenes perhaps believed that people could more 
easily explain change in the world if the basic substance 
were something which could be regarded as the breath 
of the world. 

Anaximenes views about the origin and nature of the 
universe apparently came from his observations of rain 
coming from clouds, earth apparently condensing from 
water, and water changing into air by evaporation. Anax- 
imenes believed the density of air determines its trans- 
formations into the natural substances fire, wind, cloud, 
earth, water, and stone. 

Ancestor is a family's reverence for the wis- 
dom and leadership of its dead members. The word 
worship may be misleading because most peoples hon- 
our their ancestors rather than worship them. Many 
peoples believe the spirits of the dead can plead with 
the gods for blessings on their living relatives. The an- 
cient Greeks and Romans worshipped their ancestors. 
Ancestor worship was common in China before the 
Communists took control and still is common in India, 
Japan, and parts of Africa. 

In China, families set up small carved pillars called an- 
cestral tablets. A family knelt before the tablet and 
burned incense or rice paper. Ancestor worship helped 
keep the family united. 

Ancestry. See Genealogy. 
Anchor is a heavy weight that is used to hold a ship or 
boat in place. The most common kind of anchor is made 
of iron or steel. A rope or chain, called an anchor cable, 
is fastened to the anchor and tied to the ship. When the 
anchor is lowered to the bottom of the water, it catches 
in the mud to hold the vessel in place. Most large ships 
two or more heavy anchors. These anchors must 
be raised and lowered by winches {hauling machines). 
To weigh anchor means to pull the anchor up from the 
water. 

Small boats can be held in place by several types of 

anchors. Anchors for small boats include the cement- 


See below show four common kinds of anchors: the stock anchor, the stockless an- 
room anchor, and the grapnel. The stock and stockless anchors are used chiefly on 
hold small boats in place. 


Mushroom Anchor 
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can anchor, a cylinder-shaped mass of cement with a 
ring on top; and the mushroom anchor, a cast-iron bowl 
on the end of a shank. 

Anchor chains are made of special, high-grade steel. 
The size of an anchor cable depends on the weight of 
the anchor. On ships, the cable is stored in a locker. The 
cable leads through an opening in the vessel's bow 
called the hawsepipe and is attached to the anchor. 
When a ship is underway, the anchor is pulled tight into 
the hawsepipe. 

Anchorage (pop. 226,338) is the largest city and main 
centre of transportation in the state of Alaska in the 
United States. It is also the administrative centre of the 
state's oil industry and a U.S. defence centre. Anchorage 
lies on Cook Inlet in south central Alaska. For location, 
see United States (political map). 

Anchorage is a chief Alaskan port, and its interna- 
tional airport serves as a refuelling base for flights be- 
tween the U.S. mainland and Asia and between Asia and 
Europe. The Alaska freight and passenger rail line has its 
headquarters in Anchorage. 

Anchovy is a popular food fish related to the herring. 
Anchovies are used in salads, pizza, and sauces, and 
they are often tinned, dried, or made into a paste. Some 
people eat freshly cooked anchovies. 

Anchovies have tender, oily flesh. Most anchovies 
measure less than 10 centimetres long. The fish have 
large eyes and a long snout that sticks out far beyond 
their lower jaw. An anchovy has a silvery underside and 
a green or blue back. Most species have blue or silver 
bands along their sides. 

Anchovies travel in large schools. Most live in the 
shallow coastal waters of warm tropical regions. Large 
quantities of the fish are caught in the Mediterranean 
Sea and along the coast of Peru in South America. The 
type of anchovy caught along the Peruvian coast is 
sometimes called an anchovetta. 

Scientific classification. Anchovies belong to the family En- 
graulidae. The European anchovy is Engraulis encrasicholus; the 
Peruvian anchovy is Е. ringens. The northern anchovy that lives 
in waters off the west coast of North America is E mordax 


Ancient civilization refers to civilizations that flour- 
ished long ago. The term is used especially for the way 
of life that existed around the Mediterranean Sea begin- 
ning before 3000 B.C. and ending with the fall of Rome 
in A.D. 476. It includes the great civilizations developed 
by the Assyrians, Egyptians, Hebrews, and Persians. The 
cultures of ancient Greece and Rome are also consid- 
ered part of ancient civilization. But great early civiliza- 
tions also flourished in the Far East, India, central and 
southern Africa, and North and South America. 

Ancient civilization contributed many things to today's 
worid. People still enjoy and admire ancient plays, 
poems, paintings, and sculptures. They visit the Egyptian 
pyramids, the Parthenon in Athens, and other ancient 
sites. The ideas that came from ancient times are per- 
haps the greatest contribution to our civilization. The 
Jewish and Christian religions came from the ancient 
Hebrew belief in one God. Democracy began in ancient 
Greece, and the law codes used in most Western na- 
tions are based on the legal system of ancient Rome. 

Related articles in World Book include: 

Aegean civilization Assyria 
Aksum Babylonia 


Carthage Jews 

Chaldea Kush 

China (History) Media 

Ebla Mesopotamia 

Egypt, Ancient Mitanni 

Etruscans Nok 

Greece, Ancient Persia, Ancient 

Hittites Phoenicia 

Indian, American Rome, Ancient 
(The first Americans) Sumer 


Indus Valley civilization World, History of the 


Ancient lights in the United Kingdom, is the rigte 
access of light to a building. If a building has had ane 
interrupted flow of light for 20 years or more, the wwe 
has a right to damages (compensation) if a new bull 
obstructs the light to his or her window. 
Andalusia, also spelled Andalucia, is a mountain 
plains region of southern Spain. For location, see Spat 
(political map). Spain divided Andalusia in 1833 inte 
provinces of Almeria, Granada, Jaén, Malaga, Сй? 
doba, Huelva, and Sevilla. Andalusia covers 87,268 
square kilometres. Most of the approximately 6} nile 
people live in rural areas. Seville is the ancient 
The area is known for its climate, mountains, gyps& 
and fighting bulls. 
Andaman and Nicobar Islands (pop. 27198) 
two island groups in the eastern Bay of Bengal. They 
form a Union Territory of India and cover an area 
8,249 square kilometres. The capital, Port Blair, isthe 
only town. It is in the Andaman Islands. nile 
The Andaman group consists of 204 islands 
120 kilometres north of the Nicobar group. e 
man Islands are hilly, and most of them are co 
dense forests. The inhabitants obtain matchwo0e:?” 
wood, hardwood, cane, resins, gums, coconus d 
rubber from the trees. They grow rice In ү 
There аге 19 islands in the Nicobar group: 2 
abound and, as a result, coconuts and are 
their derivatives, are important products. plani 
cultivate sugar cane. | 
Most of de Andeman and Nicobar Islands pe 
habited. The inhabitants of the Andamans e i 
small Negroid people who also live in тшу 
Southeast Asia. The inhabitants of the Nic? 
Mongoloid race (see Races, Human). 
Some of the Andaman tribes can be "e 
ers and have little contact with the ош} e d 
islanders follow their own religious and P Chris 
although many Nicobarese have accepto, j 
In 1788, a British expedition under M bor 
surveyed the islands. They discovere пг 
the Andamans that was later named Po et 
18005, the British, who ruled India at Ше Celule, 
to set up a penal colony in Port Blair. ntained 
there was built in the early 19005. It co The ils 
each intended for solitary confinement с Шу 
national shrine. During part of wo mi Anda? " 
the Japanese occupied the islands. | : je whe" 
Nicobar Islands were freed from Brit 
gained its independence in 1947. 
Andersen, Hans Christian (1 al 
marks most famous author. His fairy re. His 
most widely read works in world Ld 
of make-believe have enchanted Y? 
the world for generations 


hostile tos 


сер Christian Andersen enjoyed reading his fairy tales to 
ren. This picture was taken in Denmark in 1868. 


Eve wrote with wisdom, deliberate simplicity, 
ve за ы sly humour. Like Jonathan Swift's Gulli- 
boh shit S, Andersen s fairy tales can be considered 
by lakes ij 5 апа adult literature. Many of Andersen's 
Mdh. е serious moral meanings intended for 
“reel pave each tale its own style, but his stories 
Сте Tade H classified into several groups: folk tales 
Tavellin d оху "Little Claus and Big Claus,” and “The 
he Ugh онол J; tales based on Andersen's life 
ү ud део and “She Was Good for Nothing’); 
hae and Hi iced ( The Wind Tells About Valdemar 
make fun eth aughters and Holger Danske’); tales that 
and The Ra dun faults ("The Emperor's New Clothes" 
Mother 95 |; and philosophical tales ("The Story of a 
Ander’ The Shadow). 
1805, Yos born in Odense, Denmark, on April 2, 
en Hans wi. € son of a poor shoemaker who died 
school for Him dian old. After attending the city 
age of 14 to Pag ildren, Andersen left Odense at the 
Starved While ү ‘a career in Copenhagen. He nearly 
and dancer, I Tying to earn a living as an actor, singer, 
became his lif Сорепһадеп, he met Jonas Collin, who 
scholarship, Pe friend, Collin helped him get a royal 
education ү; which permitted Andersen to continue his 
In 1829 A 1822 to 1828. 
Tower. was is first play, Love in St. Nicolai Church 
"eDutation fa roduced, For several years, Andersen's’ 
65 But his à Writer rested on his many plays and nov- 
е best ride àre no longer produced. His novels, 
Seldom еа КЫК The Improvisation (1835), are now 
: Ndersen EMT of Scandinavia. 
ue and contin d the first of his 156 fairy tales in 
les first appea ued writing them until he died. The 
Were Collected red in a series of pamphlets, and later 
fa те Popular n published in books. The stories be- 
Mous, His ac пе early 18405, and made Andersen 
quaintances included royalty and such 
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fellow artists as the composer Franz Liszt, the poet Hein- 
rich Heine, and the novelists Charles Dickens and Victor 
Hugo. Andersen travelled throughout Europe and wrote 
many books about his experiences. А Poet's Bazaar 
(1842) and /n Sweden (1851) are probably his best travel 
books. He also wrote an autobiography called The Fairy 
Tale of My Life (1855). 

Andersen was a sensitive man who eagerly sought 
fame and success. He never married, although he fell in 
love with three women, including the Swedish singer 
Jenny Lind and the daughter of Jonas Collin. None of the 
women returned his love. But Andersen won admiration 
and fame for his writing. 

Anderson, Carl David (1905-1991), was an American 
physicist who discovered two subatomic particles—the 
positron and the muon. He identified these particles 
while studying cosmic rays with the aid of a Wilson 
cloud chamber (see Cosmic rays; Wilson cloud cham- 
ber). For his discovery of the positron, Anderson shared 
the 1936 Nobel Prize for physics with Victor F. Hess. 

The positron, which Anderson discovered in 1932, 
was the first known antiparticle (see Antimatter). The 
positron has a mass equal to that of the negatively 
charged electron, but its electrical charge is positive. 
Anderson discovered the particle that is now known as 
the muon in 1937. Muons have positive or negative 
charges and closely resemble positrons and electrons. 
But the mass of a muon is about 207 times as great as 
that of an electron. 

Anderson was born in New York City. In 1930, he re- 
ceived a Ph.D. degree in physics from the California In- 
stitute of Technology. 

See also Dirac, Paul A. M; Meson. 

Anderson, Elizabeth Garrett (1836-1917), was a 
British pioneer woman doctor. After fierce opposition, 
she qualified as a doctor in 1865. In 1870, she gained a 
medical degree at the University of Paris. For nearly 30 
years, she was the only female member of the British 
Medical Association. She was dean of the London 
School of Medicine for Women for 20 years. Anderson 
was born in London, where there is a hospital for 
women named after her. 

Anderson, Dame Judith (1898-1992), was consid- 
ered one of the finest actresses on the English-speaking 
stage. A character actress and interpreter of intensely 
emotional roles, she starred in a great variety of parts on 
the stage, in films, and on television. Her great suc- 
cesses include the plays Strange Interlude, Mourning 
Becomes Electra, Macbeth, and Medea, and the films 
Rebecca and Kings Row. Born Frances Margaret Ander- 
son-Anderson in Adelaide, Australia, she made her New 
York debut in 1918. She was made Dame Commander in 
the Order of the British Empire in 1960, the first Austral- 
ian actress to be so honoured. | 
Anderson, Marian (1897-1993), was а black American 
contralto. She gained fame primarily as a concert singer. 
In 1955, Anderson became the first black soloist to sing 
with the Metropolitan Opera of New York City. The fa- 
mous conductor Arturo Toscanini praised her voice as 
one “that comes once in a hundred years. ) 

Anderson was born in Philadelphia and sang in 
church choirs during her childhood. After graduating 
from high school, she studied voice and began to make 
concert tours, Anderson then spent several years study- 
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ing and performing in Eu- 
rope, where her singing 
won wide praise. She be- 
came a top concert singer 
in the United States after 
performing at Town Hall in 
New York City in 1935. 

Racism affected Ander- 
son's career. In 1939, the 
Daughters of the American 
Revolution, a women's 
group, would not let her 
perform in Constitution 
Hall in Washington, D.C, 
because she was black. 
She sang instead at the Lincoln Memorial for over 
75,000 people. Anderson won a Spingarn Medal that 
year for her achievements as a singer. She was a U.S. 
delegate to the United Nations (UN) in 1958 and won the 
UN peace prize in 1977, 

„ Maxwell (1888-1959), an American play- 
wright, brought seriousness and idealism to the theatre. 
He wrote several realistic plays, including the war 
drama What Price Glory? (with Laurence Stallings, 1924) 
and the psychological melodrama The Bad Seed (1955). 
But his major contributions were historical plays, verse 
dramas, and his attempts to revive traditional heroic 
tragedy in the modern theatre. 

Among Anderson historical plays, Elizabeth the 
Queen (1930) is one of the most significant. This tragedy 
in verse is based on the romance of Queen Elizabeth 
and Lord Essex. Like many of Anderson's works, it pic- 
tures the defeat of good by the inevitable forces of evil, 
but it also praises the counterforces of nobility and love 
in humanity. Winterset (1935) is based on the Sacco- 
Vanzetti murder trial in which the two defendants, both 
anarchists, were executed even though the evidence 
was insufficient to support conviction. But it is mainly 
concerned with the dilemma created when love con- 
flicts with a crusade for justice against evil. Another 
verse tragedy, Key Largo (1939), deals with the difficul- 
ties of deciding to fight evil, as symbolized by a gang- 
ster. Anderson won the 1933 Pulitzer Prize for his politi- 
cal satire Both Your Houses, which dealt with corruption 
in the U.S. Congress. 

Anderson was born in Atlantic, Pennsylvania. In 1938, 
he helped found the Playwrights’ Company. 
Anderson, Robert. See Fort Sumter. 

Anderson, Sherwood (1876-1941), was an American 
short-story writer and nov- 
elist. In 1912, he deserted 
his family and his success- 
ful job as manager of a 
paint factory in Elyria, 
Ohio, to begin a new life as 
a writer, Many critics con- 
sider him a symbol of the 
rejection of materialistic 
middle-class values for the 
values of art. 

From Ohio, Anderson 
went to Chicago. There he 
published his first novel, 
Windy McPherson's Son 


Marian Anderson 


Sherwood Anderson 


І 
| 
(1916), which describes a man s break with conventis | 
life and values. Anderson also wrote several оет чь 
els that expressed the frustration of individuals ivy 
within conventional industrial or social systems Thee 
books include Marching Men (1917), Poor White ni 
and Many Marriages (1923). In Dark Laughter (1998 fe | 
derson contrasted an uncomplicated, happy lewis | 
he thought was symbolized by American blacks oft 
day—with a sterile, materialistic lite—symbolized by 
American whites. 

Anderson was most successful and influential na 
short-story writer. His first collection of stories, Wiss 
burg, Ohio (1919), became his most important work 
These tales made a significant break with the tradite 
American short story, which stressed plot and acie 
Winesburg, Ohio, Anderson dealt mainly with these 
rowness that he saw in Midwestern small-town iit 
pecially the frustrations of the young and the lonely = 
unified his stories with a growing intensity of emet 
rather than through a developing plot of action. 

In portraying characters in Winesburg. Ohio, Ande 
son became one of the earliest American writers lei 
psychological insights, particularly the concepts of SF 
mund Freud. Anderson's characters are lonely and 
fully sad because of the frustrations of their eniro 
ment and because they tend to make themselves itte 
what the author called grotesques. Anderson 
there were once hundreds of truths, all of them м 
ful. But people tended to adopt only one truth and g 
theirs. The moment "one of the people took one of а 
truths to himself, called it his truth, and tried to we 
life by it, he became a grotesque and the truth he 
braced became a falsehood.” м 

Other collections of Anderson's short stories pÈ 
lished after Winesburg, Ohio are The Triv al 
Egg (1921), Horses and Men (1923), and Death ® p 
Woods (1933). His ideas about fiction and life are 
lected in A StoryTeller’s Story (1 924), — p 
son's Notebook (1926), and Sherwood Andi nished" 
oirs (published in 1942; expanded edition pu 
1969). Anderson was born in Camden, Ohio. 
Andes Mountains are the world's longest 7 
mountains above sea level. They stretch а long m. 


0 
west coast of South America from Саре Hom T 


i he m 
for a distance of 7,200 kilometres. Only the M i 
n India and Tibet are e 


j 


the Himalaya of norther А 
the Andes range. Many Andean peaks t | 
metres high. It is about 800 kilometres ko cae 
part of the Andes. In Spanish, the Andes at 
dillera de los Andes, Andes Mountain Ка НИР 
Physical features. The Andes may De ^i^ et 
three natural regions: southern, central, d 
The southern Andes are less than З rit 
near the southern tip of the continent. tres) isthe 
peaks are higher. Aconcagua (6,959 y E 
est peak in the Americas. It stands in 9 
100 kilometres from Santiago, Chile. ipart ofthe 
The central Andes form the broadest P 
mountain system. Two ran 
southeast make up this section. 
lie the wide, high plains, or plateaus, o about? 
ern Bolivia. The plateaus themselves "o ng 
tres above sea level. Farther nones oie 
closer together. They finally join In 


inier The highest peaks of the central Andes аге Pis 
ax metres), Huascarán (6,768 metres), Sorata or 
lange 485 me Sajama (6,542 metres), Illimani 
MU metres, Chimboraz 267 metres), and Cotopaxi 
М metres 

Мм ет Andes have three ranges of mountains. 


we of hese range t jh as the mountains far 


fer wath One ra r along the coast through Co 
mit aed into Panama. The central range lies between 
"тон valley of the Cauca er and the valley of 


te Magdalena River. This rar ncludes the volcano of 
m 00115 metres. The third range, on the east, runs 


тези into V jela 
Many peaks in t! n Andes reach 4,570 metres 
vue. The highest is Cristóbal Colón (5,775 metres! in 


EU 
Wekanoes and earthquakes. Many of the high 
Iun of the Andes аге volcanoes. Some of them 
Wu The most famous of these volcanoes are Ne- 
Wedel Ruiz in Colombia and Cotopaxi, Tungurahua, 
m Minguy in Ecuador. Earthquakes are common in the 
MSS Many towns have been wiped out by them. Cit 
абам been greatly damaged by earthquakes in- 
Gee Valparaiso, Lima, Callao, and Quito. Aconcagua is 
001 volcano А 
Utm, lakes, and rivers. Glaciers cover many of 
high peaks of the Andes, even those close to the 
Eee: glaciers are in southern Chile. Oth- 
^om n to the Pacific coast. Many of the glaciers 
E" Andes have cut deep valleys into the 
= еу Чаш valleys go far below the water 
May hip iie с "x line ragged like that of Norway. 
к Jr rocky islands lie along the coast 
acific through gaps cut by glaciers 


LI 
Be west side of the Andes 

te Chief geedstreams of the Amazon River rise on 
füstern «| opes of the Andes. Two other great rivers, 


and the 


Orinoco, also receive tributaries 
Mm the Andes R 


ainfall is light on the western slopes of 
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the Andes, except in the section near the equator and ir 
the southern third of Chile 

Nature has played an unusual prank in the section be 
tween the two ranges of the central Andes in Bolivia and 
northern Argentina. Water from the high plateau does 
not flow to the Atlantic or the Pacific 
in Lake Titicaca, and then flows through 
dero River into Lake Poopó. The level of this lake has 
fallen below its outlet. Now water can escape only 


Instead. it collects 


the Desagua 


through evaporation, or, when the water is high. it over 
flows into a swamp 

Natural resources. The name Andes is believed to 
have come from anti, the Quechuan word for copper 
Much copper is found in the mountains. The Andes also 
contain gold, silver, tin, lead, iron, platinum, and quick 
silver. Many kinds of animals live in the mountains. in 
cluding the alpaca, chinchilla, condor, huemul, and 
llama. 

Transportation. The passes of the Andes are nar 
row, steep, and winding. The mountains are so high and 
rise so sharply from low plains that they divide the con 
tinent into Pacific South America and Atlantic South 
America. Engineers find railways much harder to build 
in the Andes than in the Rocky Mountains. In the central 
Andes, they have had to climb more than 3,000 metres 
to find a pass suitable for a railway. Four railways run up 
the west slope to the rich mineral beds on the plateaus 
of Peru and Bolivia. One of these, the Central Railway 
climbs to over 4,816 metres above sea level. It is the 
highest standard gauge railway in the world. Nowhere 
in the United States or in Furope is there a mountain 
pass so high as the passes through which these four 
railways go. 

In Peru, a paved road runs from Callao on the west 
coast to Cerro de Pasco, over 160 kilometres inland 
From here, an all-weather road continues down a deep 
canyon in the eastern Andes to a branch of the Amazon 
River. It is possible to drive from the Pacific coast to the 
Ucayali River on the eastern slope in two days, and then 


The Andes stretch along the westerr 
coast of South America. below. The 


worlds highest standard-gauge rail 
way cuts through the Andes in Peru. 


Atlantic 
Ocean 
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for three days by steamboat down the Ucayali to 


Amazon. This trip used to take 30 days by mule and 
canoe. Four roads lead over the Andes into the eastern 
lowlands of Peru. Trucks, buses, and cars travel over 
these roads 

Flying also provides an important means of travel in 
the Andes. Reqular flights link Santiago Chile, and Bue- 
nos Aires, Argentina. Large passenger planes fly 
through the foggy, 3,863-metre Uspallata Pass. Above 
this pass, passengers may look down and see the "Christ 
of the Andes.” This huge statue, put up by Argentina and 
Chile, marks the settlement of a boundary dispute. A 
weather station located in Uspallata Pass makes reports 
to pilots. 


Related articles in World Book include 
Aconcagua Christ of the Andes 
Chile (Land Cotopaxi 

picture Ojos del Salado 
Chimborazo Pichincha 


Andhra Pradesh is a large state in southeastern 
Indía. Set in the heart of peninsular India, it lies entirely 
within the tropics. It has a longer stretch of coastline 
than any other Indian state. The Bay of Bengal forms the 
eastern boundary of the state. To the northeast is Orissa, 
and on the north and northwest borders are the states 
of Madhya Pradesh and Maharashtra. Karnataka forms 
the western border, with Tamil Nadu to the south. The 
state capital is Hyderabad. 


People and government 


People. Most of the people of Andhra Pradesh are 
Dravidian speakers. Andhra Pradesh is the northernmost 
region of Dravidian culture and language. Telugu, the 


Rice, the main food crop of Andhra Pradesh, is winnowed by 
hand on many farms to separate the husks from the grain. 
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Andhra Pradesh is a state in southeastern India TR 
Bengal forms the eastern boundary 


state language, is one of the four main Dravidian i 
guages of India. 

More than 85 per cent of the population speak lt 
ugu. But there are also important minorities: 
ple speak Tamil in the extreme south, and on the 
of Karnataka there are some Kanarese speakers rf 
urban areas, particularly in Hy derabad, there saii 
numbers of Urdu speakers. In all, they make up 
per cent of Andhra Pradesh's population. They i 
the result of Muslim influence. which spi к пай 
after the Turks took over in Delhi at the begi 
1200's. 

Hyderabad is India's sixth largest city, -— 
city in Andhra Pradesh. There are à number of 
growing industrial towns But nearly 80 per 06 
people of Andhra Pradesh live in villages: 
cent of the population are tribal, living f! " 
of the state. The Chenchus, for example, кета 
likonda Hills of the southeast. Forest cover i5 
the Chenchus live by herding liv estock an 
produce such as bamboo, fuel, and hone 

Another important tribal group are thel ee 
live in northern Andhra Pradesh and in neige 
Madhya Pradesh. The Gonds, a gentle pe 
largest tribal group in central India. TO! ау, 
biggest threats to the tribal g 
tion dams. When tribal forest la 
tribes often lose the land that the 

Nearly 90 per cent of the people 0 NC 
are Hindus, However, there has been maké » 
tion for nearly five hundred years. T woke 
10 per cent of the people. Many |. dani 
court of the Muslim rulers of Hydera aC aret 


from 
bouring Muslim kingdoms. Some came 


Facts in brief about Andhra Pradesh e 


Population: 7997 census 66,304,854. 
Area: 275,000 km. 

Capital city: Hyderabad. Р 
Largest cities: Hyderabad, Visakhapait 
Chief products: Agriculture oilseeds, 


‚ electrica aden 
bacco. Manufacturing —¢ igarettes, Ce фа! 
goods, shipbuilding, steel. Mining 


ат, Vi 
rice; 


and Arabia. Other Muslims came from northern India. 
Моћ most belonged to the Sunni sect, there was ап 
important minority of Shiite Muslims too. Christians ac- 
munt for 3 per cent of the total population 

Government. Andhra Pradesh has 42 elected mem- 
bers in the Lok Sabha (lower house) and 18 nominated 
spersentatives in the Rajya Sabha (upper house) of the 
бла national parliament. The state has a legislative as- 
sembly of 294 seats 


Economy 


Agriculture. There is intensive irrigation and farming 
в fe deltas of the Godavari and Krishna rivers. Rice is 
бе main food crop, but maize, millet, and pulses are 
# grown. Cash crops such as sugar cane and tobacco 
кт йо important. 

te the dry interior, farming is much more difficult. 
Vall is low and unreliable, so the farmers must grow 
‘wy crops. On land which is not irrigated, they grow 
pam lentils), millet, and sorghum. Oilseeds, especially 
astor and peanuts, and tobacco, are the most important 
tinh crops. Andhra Pradesh produces more than half of 
WSs castor and almost all its Virginia tobacco. The 
Sest intensive cultivation is on the valley floors. The sur- 
rounding hills and slopes are completely barren. 

there has been much research in Andhra Pradesh 
to ways of improving dry farming. The United Nations 
tup the International Centre for Research in the Semi- 
Vd Tropics near Hyderabad іп the early 1970s. This in- 
anand become the world's leading research cen- 
bay griculture in tropical “dryland.” It has success- 

*veloped crop breeding and experimental farm- 
99 techniques to improve yields. 
by eo ring. There has been a rapid growth in 
hes nearty ployment in the state. Andhra Pradesh now 
Math of pea of India's total industrial workforce. 
бўе; Mns quam has taken place in electronics in- 
fate alse sra have grown up around Hyderabad. The 
themicals anufactures aeronautical parts, cement, - 
tools Pa eei cotton goods, fertilizers, machine 
idin ic drugs, and watches. Heavy engineering, 
et e and steel making are important in the 

Andhra um" at Visakhapatnam. Я 
сай Bidri ws esh is also famous for some of its handi- 
tapper) with d uses gunmetal (an alloy of zinc and 
fcis made ГЕ "e inlaid in beautiful floral patterns. Ob- 
lure wooden, ud rom large vases to tiny boxes. Minia- 

Фагеа лич of animals, birds, fruit, and vegeta- 

fne jewelle ity of Kondapalli. Hyderabad is known 

ri Omament-, en from gold and precious stones. 
Му crafted АД, silver filigree work are also beauti- 
Abc ra Pradesh is famous for shawls and 
haps she duced in cotton and silk mixes. However, per- 
the most sik, nd silk mixes. However, р 
Paintings alam ing of Andhra crafts are Kalamkari 
"cloth are pr refers to the pen used). These paintings 
è distinctive P paced in the south of the state and have 
hose ета м Indigo and vegetable dyes, such as 
"tuse Origino ^m turmeric and pomegranate skin, 
99у, they “dal designed to tell stories from mythol- 
"tiles are rnd good wall hangings. Hand block-printed 
0 produced. 
Coal Eu e 


: most important minerals in the state are 
field alon 


19. There are coal mines in the Ѕіпдагепі 
ower Godavari Valley, and extensive de- 
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posits of high-quality iron ore in the far north. Andhra 
Pradesh also produces chrysolite asbestos. copper ore. 
limestone, manganese, and mica. One of the most fa 
mous diamonds in the world, the Koh-/-noor. was found 
at Golconda, just west of Hyderabad (see Diamond) Dia 
mond mines are operating again after being closed for a 
long time. 

Transportation and communication. Hyderabad is 
on the main railway line to Bombay and Madras. and has 
more than 8,000 kilometres of track. There are over 
2,500 kilometres of main roads in the state, and more 
than 50,000 kilometres of other roads. Hyderabad and 
other major towns have air connections to the national 
network. On the coast, Visakhapatnam is one of the 
country's major ports, and the eastern headquarters of 
the Indian Navy. It has facilities for shipbuilding and is 
now an important outlet for exports. 

Radio and television have grown rapidly in Andhra 
Pradesh. More than 66 per cent of the people had ac 
cess to television at the end of the 1980s, and over 95 
per cent listened to radio broadcasts. There are nearly 
40 daily newspapers in the state, including English lan 
guage national dailies. 

By 1991, hydro-electric power had supplied electricity 
to about 27,400 villages in the state. Important power 
projects include Balimela Hydel Project, Kothagudem 
and Ramagurdam Thermal Power Projects. Nagarjuna 
Sagar, Sileru, Srisailam, and Vijayawada. There is a gas 
based power station at Vijayswaram. 


Land 


Location and description. Andhra Pradesh 
stretches over 1,200 kilometres along the eastern sea 
board of India, and more than 700 kilometres from the 
coast at Masulipatnam, to the west of Hyderabad. It is 
one of India's tropical states. 

The state has three main regions: the coastal strip, the 
mountains, and the inland plateau. Irrigation in the flat 
coastal area has helped to make it the richest agricul- 
tural region of the state. The deltas of the Godavari and 


On the outskirts of Hyderabad, in Andhra Pradesh, water buf- 
faloes cool themselves in a stream. 
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Krishna rivers have particularly fertile soil. Rice and 
sugar cane are the most important crops. Immediately 
inland, a series of mountain ranges, covered with forest 
or scrub jungle, runs nearly parallel with the coast. 
Large gaps in the ranges lead up to the plateau behind. 
The plateau has some of India's oldest rocks, which ge- 
ologists believe are more than 3,000 million years old. 

For much of the year, many areas of Andhra are hot, 
dry, and desolate. Although the great delta of the 
Krishna and Godavari rivers retains its lush greeness be- 
cause of irrigation water, great tracts of the granite pla- 
teaus of the interior are baked dry by unremitting sun- 
shine. The natural vegetation reflects the seasonal 
rainfall pattern and the long periods of drought. In the 
coastal belt, coconut and palmyra palms are common. 
On some parts of the shoreline there are mangroves. In- 
land, patches of open savannah and dry, open forest re- 
main. On the northeastern borders of the state there is 
still some dense sal and teak forest on the higher 
ground, up to 1,500 metres. Elsewhere, the thin red soils 
are either cultivated, or have only a thin cover of 
grasses. 

The clearance of the forests has greatly reduced wild- 
life. Bears, deer, leopards, and tigers are still found in 
remote areas and in game reserves. Domesticated ani- 
mals, especially cattle, are common. 

Climate. Temperatures in central Andhra Pradesh 
range from an average minimum of 13° C in December 
to 26° C in May, the hottest month. In the coastal areas, 
the minimum temperatures do not fall as far. In the cool- 
est months, December and January, the mean maximum 
temperatures are 28° C or 29° C. In May, they go up to 
39° С. Once the rainy season starts in late June, mean 


» 
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The tombs of the Qutab Shahi kings are outside the walls of 
Golconda Fort near Hyderabad. They date from the 1500s. 


maximum temperatures fall back to around 30°C 

The whole state receives most of its rain during the 
monsoon season, from June to October (see Monsoon 
However, the northeast of the state gets more than 
twice as much rain as the southwest. Hyderabad inthe | 
centre receives a total of 76 centimetres a year on ave 
age. 57 centimetres fall between June and September 
while only 3 centimetres fall between December ani 
March. 

Cyclones cause massive damage in the deltas. In 197 
a cyclone caused many thousands of deaths. An equi 
severe cyclone struck the region in 1990, but far fewer 
lives were lost because many concrete shelters had 
been built. 

Rivers and lakes. Two great rivers, the Godavariat | 
the Krishna, drain most of Andhra Pradesh. Both rise 
close to India's west coast. The Godavari rises less tan | 
200 kilometres north of Bombay and flows 1,400 kilone 
tres southeast across the Deccan Plateau. It drains mot | 
than 310,000 square kilometres and is the largest oft | 
peninsular rivers. The Krishna rises near Mahabales 
war at a height of 1,300 metres. It then flows 1,400 kit 
metres to the Bay of Bengal. In all, it drains an area ti 
260,000 square kilometres, only the lowest fourth of 
which is in Andhra Pradesh. The two rivers have the 
largest watersheds in India after the Ganges. Вемей 
them, they irrigate nearly 6 million hectares of farm 

Irrigation projects in the state include the construe 
tion of many artificial lakes, canals, and water tanks 
Telugo-Ganges irrigation project is intended to sup 
drinking water to Madras and irrigation to Rayalasee® | 
and Nellore districts. ale 

The largest lake in the state is behind the pe 
Nagarjunasagar Dam on the Krishna. On the ee » 
tween the Krishna and the Godavari is Kolleru Lake 
ing the wet season this covers nearly 260 square 
tres and is now a bird sanctuary. 


History 


Early experiences. The history of the m P: 
sponding to present-day Andhra Pradesh uf " rei 
Maurya Empire (see Maurya Empire). Du Mun 
of Bindusara (297-272 B.C), second ruler ofthe ^. 
dynasty, Andhradesa became part of 
pire. The emperor Asoka, his son an 
in his inscriptions to a people called è 
Asoka). The first known Andhra dynasty, ! ndert 
hanas, probably held administrative posts "m 
Mauryas. They came to power when the тре 
disintegrated, following the death of the ё , 
іп 232 В.С. opc oM 

The Satavahanas ruled from about 23 sata 
Prathistan (Paithan) was their capital. T'* wert pi^ 
encouraged various religious groups а ical find 
of Buddhism and Brahmanism Archaeolo9 "T. 
from Amaravati on the east coast showt 
and artistry of early Andhra sculptors e from 
Some of the Ajanta cave paintings n inh? 
Nagarjunakonda became 4 ¢ entre of le 
1005 and 200s A.D Empire: sort 

After the end of the Satav ahana st p omine 
dynasties emerged in Andhra The 770340, and д 
the Pallavas (225-610), the Ishvaku (250- el 
Vishnu Kundins (440-610). Fragment? 


ea core 


continued until the rise of the Kakatiya dynasty (1081- 
1523), The Kakatiyas ruled the entire Andhradesa. Wa- 
rangal, northeast of the present city of Hyderabad, was 
their capital. 

The southward expansion of the Delhi sultanate 
ended Kakatiya supremacy. Although the Kakatiya ruler 
repulsed the initial attempt of Ala-ud-din Khalji to con- 
quer the Deccan, he was defeated in 1309, and became 
itributary of the sultan. The Kakatiyas enjoyed a short- 
\ved independence after the death of Ala-ud-din Khalji. 
However, his successor, Ghiyas-ud-din Tughluq, an- 
nexed the Kakatiya kingdom after a five-month war 
ended in the fall of Warangal in 1323. The rise of the Vi- 
jyanagar Empire іп the mid-1300s prevented Turkish 
&xpansion further south (see Vijayanagar Empire). 

Medieval period. Medieval history in the Deccan 
centres around the struggle for supremacy between the 
Bahmani and Vijayanagar kingdoms. The whole of And- 
bradesa, except the Telangana region, formed part of 
the territory of Vijayanagar. Vijayanagar—the City of 
Victory—was the capital of this great military empire. 
Üne of its most successful rulers, Krishna Deva Raya, 
Wis responsible for a period of territorial expansion and 
economic Prosperity. He was renowned as a great war- 
107, statesman, scholar, builder, and patron of the arts. 


п. тот did not survive for long after his death in 


Political and territorial realignment in the Deccan fol- 
E Battle of Talikota in 1565 (in which the army of 
4 odd routed) and the earlier disintegration of 

he |! kingdom in 1538. The Bahmani kingdom 

na “hr independent principalities, One, Golconda, 
lide зы Shah ruled the Telangana region. On 
extended du Vijayanagar power, the ruler of Golconda 

Ка cd territory to the whole of Andhra, bringing 

diced er one political authority at last. 
When the M emerged as an independent kingdom 
Boh oe Empire was at its greatest. Inevitably, 
teritor into "à vanced south, intending to extend their 
есап resis 4 Deccan. Although the rulers of the 

E Galeon E: they were powerless against the Mug- 

aprovince fü Was annexed in 1687 and Andhra became 

In 1724 № the Mughal Empire. 

Deccan ca ul-mulk Asaf Jah, the Mughal viceroy 
Фа, течет out an independent kingdom, Hyder- 
ent day Pme Pr comprising almost the whole of pres- 
t Muslim су) radesh, was the most important centre 
Tj; ang 10 Ure in central and south India during the 
1724 to 1947, NEA Succession of nizams ruled it from 
Culture also flo eir court culture was Islamic, but Hindu 
urished in the state. 
Period. From the 1500s to the 17005, the 
or com utch, French, and English vied with each 
"India, eg eee privileges and political influence 
India оры у South India. In the 16005, the East 
dom) establish ea, Britain (now called the United King- 
ong the Maja, "vera! important trading centres 
làm М аг and Coramandel coasts, including 
ап, ' Masulipatam, Madapollam, and Vizagapa- 


Пиўце‹ 
ther f 20 


Throw 
E Gans 17005, British and French merchants 
the 17095 t Б liances with local powers. At the end of 
Nam of Hyde British reached an agreement with the 
erabad. He accepted British support in ex- 
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change for recognition of British rights to trade. By the 
beginning of the 1800s, Andhra came under the political 
control of the East India Company of the United King- 
dom. The districts of Anantapur, Cuduppa, Nellor, Chitt- 
oor, and Kurnool were annexed by the company, and 
the territory of the nizam was brought under its indirect 
rule. Hyderabad became one of the 550 princely states 
which stayed largely independent until 1947. 

Colonial rule led to the impoverishment of the Indian 
people. Anticolonial feelings were first expressed 
through peasant and tribal revolts. Later, a national 
movement was organized by the educated classes. 

Sri Kandukuri Viresalingam Pantulu began a social- 
religious movement which made possible the emer- 
gence of a democratic movement. The writings of Gu- 
jaraja Apparao and Unnava Lakshminarayana began a lit- 
erary renaissance. 

The anticolonial movement initiated and organized by 
the Indian National Congress drew popular support in 
Andhra. Important leaders in the movement included T. 
Prakasham, N. Sanjeeva Reddy, and Pattabhi Sitara- 
mayya. The Communist movement, which grew as part 
of the national movement also had a large following 
across the region. 

Independence. At independence in 1947, the pres- 
ent state of Andhra consisted of a part of the British 
presidency of Madras and the nizam of Hyderabad's 
state. The nizam of Hyderabad might have joined fellow 
Muslims in the newly-created Muslim state of Pakistan. 
But, after political disturbances in 1949, the Indian gov- 
ernment took direct control and incorporated the re- 
gion into the Indian Union. 

Immediately after independence, Communists in the 
Telangana region organized a massive uprising by peas- 
ants against their landlords and the state. Between 1948 
and 1951, in about three thousand villages the peasants 
set up village republics and redistributed land under the 
guidance of peoples committees. About 4,000 commu- 
nists and peasant militants were killed and more than 
10,000 arrested and imprisoned during the uprising. 

Formation of Andhra Pradesh. Movements for the 
linguistic reorganization of states were organized 
throughout the country by the national movement. In 
Andhra, Potti Sreeramulu, a politician, starved himself to 
death in 1953 in protest against the government's refusal 
to grant the demand for separate statehood. In October 
of the same year, the government created Andhra out of 
the Telugu-speaking districts of the Madras presidency. 
The Visalandhra movement demanded inclusion of 
Telugu-speaking areas belonging to the former state of 
Hyderabad. Consequently, the present state of Andhra 
Pradesh was formed in 1956. Hyderabad became the 
capital of the new state. Y , 

The Indian National Congress was the dominant polit- 
ical party in the state until 1984. Its influence declined 
with the emergence of a regional party, the Telugu 
Desam. Communist parties have considerable influence 


in some parts of the state. 


Related articles in World Book include: 
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In 1993, the citizens of Andorra adopted their fire 
constitution. The constitution made elected officials» 
sponsible for governing Andorra. The role of the 
princes became mostly ceremonial. But the princess 
must approve international treaties with France and 
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Spain, and some other matters concerning bounds 
defence, and internal security. 

Under the constitution, a prime minister heads te 
government. The people elect the prime minister. Ti 
prime minister selects an Executive Council of fours 


councillors to help administer the government АЖ 


ine 
pese онип and communication member parliament known as the General Coundid 
m. Land the Valleys makes the nation's laws. Two members a 
cesar ча к aimee elected from each of Andorra's seven parishes disis 
Iv. eae Cis dn en and the other 14 members are elected nationwide 


Because Andorra had two rulers for hundreds of 
years, it often has two sets of public services. For eue 
ple, it has two postal systems—one French and one 
Spanish. Both the French franc and the Spanish pest 
are /egal tender (lawful money). 

People. From the 11005 to the 19305, life in Ande 
changed little. The people worked as farmers ands 
herds. The villages and parishes owned the grazing 
lands, and farmers owned their own crop land. To kee 
the crop land from being divided into tiny plots i 
gave at least three-quarters of their inheritance t0 0% 
their children, usually the oldest son. Many of 
children had to move out of Andorra. As à айса 
people of Andorran descent now live in France 
Spain than in Andorra. бе 

The opening of roads to France and Spain " 
19305 and the sudden growth of tourism In the 
changed some of the old ways of living. Many к= 
worked as farmers, shepherds, and smugglers 


i t 
shopkeepers and hotel owners. Tourists broug 


Andorra is one of the smallest countries in the world. 
It lies high in the Pyrenees mountains between France 
to the north and Spain to the south. Andorra covers 464 
square kilometres. For Andorra's total population, see 
the Facts in brief table with this article. 

The official name of Andorra in Cata/an, a language 
that closely resembles the Provencal spoken in southern 
France, is Valls d'Andorra (Valleys of Andorra). Andorra, 
a town of about 16,000 people, is the capital. Its full 
name is Andorra la Vella. 

Many tourists visit Andorra each year. They enjoy the 
rugged beauty of the mountains, the old churches, and 
the quaintness of the country. In addition, large num- 
bers of people go to Andorra each year to purchase 
goods that are relatively inexpensive because Andorra 
charges almost no tax on them. 

The steep, rocky mountains that surround Andorra 
cut the country off from the rest of the world for hun- 
dreds of years. As a result, Andorra's boundaries have 
changed little since the Middle Ages. Andorra's legal 
system is based on ancient laws and common law (rules 
based on customs) that date from the Roman Empire. 

Government. Andorra is a parliamentary co- 
principality. Until 1993, the bishop of Urgel, Spain, and 
the president of France ruled Andorra jointly under trea- 
ties signed in the 1200's, Both rulers, known as the 
“princes of Andorra,’ had to agree before any changes 
could be made in Andorra's government. Each prince 
had the right to veto laws made by the parliament. 


Andorra 


International boundary 
Road 
Railway 


National capital 


Other city or town 


Elevation above sea level 


Facts in brief about Andorra 


Capital: Andorra. 

Official language: Catalan. 

Area: 464 km’. Greatest distances—north-south, about 26 km; 
east-west, about 31 km. 

Elevation: Highest—Coma Pedrosa, 2,946 m above sea level. 
Lowest—840 m above sea level. 

Population: Estimated 1996 population— 59,000; density, 126 
people per кт; distribution, 65 per cent urban, 

35 per cent rural, 1986 census—46,976. Estimated 2001 
population 60,000. 

Chief products: Agricu/ture— potatoes, tobacco. Manufacturing 
— cigarettes and other tobacco products. 

Flag: The national flag, used by the people, has blue, yellow, 
and red vertical stripes. The state flag, used by the govern- 
ment, has a coat of arms on the yellow stripe. See Flag (pic- 
ture: Flags of Europe). 

Money: Currency units—French franc and Spanish peseta. 


wealth, and fewer people had to move out of the coun- 
тү People from France, Spain, and Portugal have moved 
to Andorra. Today, only about one-third of the coun- 
күз people are Andorran citizens. Over half are citizens 
«Spain. Other inhabitants are mainly from France and 
Portugal. 

These changes weakened the strong control Andor- 
an fathers had always held over their families. But in 
ways life has changed little. Life for the average 
an still centres on the family. Many Andorrans 

ive in big farm houses with stone walls and rough 
sate roofs. Most of these houses are three storeys high 
witha barn to house livestock or a tool shed on the 
gound floor, a living room and kitchen on the second 
foor, and bedrooms opening onto wooden or iron bal- 
onies on the third floor. The people speak Catalan, but 
most Andorrans also understand French and Spanish. 
The government prints its official documents in Catalan. 

Almost all Andorrans are Roman Catholics, and reli- 
gon influences their social life. All public records are 
tept by the church, and only Roman Catholics can get 
married in Andorra. On their national holiday, Septem- 
ter 8, Andorrans make a pilgrimage (journey) to the 
of Our Lady of Meritxell, the patron saint of An- 

та. 

Children in Andorra must attend school from ages 6 
9 16 Andorra has Andorran, French, and Spanish 
schools. 
on peaks as high as 2,946 metres 
am Ever over the valleys of Andorra. Fields 
Eo T ie in the valleys, and oak, pine, and fir 
Es ed e lower mountain slopes. Only grass 
Norte M up the mountainsides. The Valira del 
Valira) ici Valira) and the Valira del Orient (Eastern 
Vala Rives rad the town of Andorra to form the 
бита follow, " lows into Spain. The main roads in 
бе Valira into 5 e Valira del Norte toward France and 

pain. 


Em € dry, sunny climate. Three or four heavy 
[ енени year, and powerful snow ploughs keep 
Al winter, H road between Andorra and France open 
snows melt сам іп the valleys south of Escaldes the 
taldes range be ew days. Winter temperatures at Es- 
the valleys are etween =R and —1° C. In the summer, 
Temperatures warm during the day and cool at night. 
Economy, сонний at Escaldes reach 21° to 27° © 
соте [rci is Andorra's chief source of in- 
Mgs аге the ап eautiful mountains and ancient build- 
ened at Arc ү attractions. Ski slopes have been 
eu, whe! alis, Arinsal, Pal, Pas de la Casa and 
Tourists жеө the snow lasts until the end of April. 
tench wines а Swiss watches, Japanese cameras, 
orra, orit and other goods at low prices in 
ew Andocs Import duties (charges) are low. 
About half t Trans farm. Their main crop is tobacco. 
Nt Juli's расл is grown in ће lower valleys of 
Or grazing sh sh. Most of the mountain slopes are used 
have carved reep and cattle. In some areas, farmers 
1620 metres Spes into the mountainsides as high as 
grown n the ove sea level, Potatoes are the chief crop 
buckwh at, oe Other mountain crops include 
tay ato mi 
Unded gp freed ing to legends, Charlemagne either 
Andorra. The first known ruler of An- 


An 


Andorra 361 


dorra was a Spanish noble, the Count of Urgel. He con 
trolled the region in the A.D. 800s, and then gave it to 
the diocese of Urgel. In the 10005, the bishop of Urgel 
could not control Andorra by himself, and he asked a 
Spanish noble, the Lord of Caboet, to defend the region. 
A French noble, the Count of Foix, inherited the lord's 
duties through marriages. The French count and the 
bishop fought over Andorra. They finally ended their 
disputes by signing treaties in 1278 and 1288. The trea 
ties made them joint rulers 

Through marriages, the king of France inherited the 
count's rights. During the French Revolution, France re 
fused to rule Andorra. But the Andorrans later asked Na 
poleon | to rule them, and he accepted in 1806. A Frenc h 
ruler then held the title of a prince of Andorra, and 
France represented Andorra in diplomatic relations with 
other countries. 

In the 1900s, Andorra became less cut off from the 
rest of Europe. Roads were built from France and Spain 
In the 1920's, a French company was given permission 
to build a power plant near Meritxell. 

In the 18005, Andorran farmers began growing to 
bacco in the lower valleys. Until the 1900's, many Andor- 
rans made their living by smuggling tobacco into France 
and Spain. 

Until the 19305, only male citizens who were the 
heads of households could vote in Andorra. In 1933, An- 
dorran youths stormed the General Council and forced 
itto give all male citizens over 25 years old the right to 
vote. In 1970, the voting age was reduced to 21 and fe- 
male citizens won the right to vote. In 1984, a woman 
was elected to the General Council for the first time. In 
1985, the voting age was lowered to 18. 


ї the 
capital, also named Andorra, nestles among 
tthe Pyrenees mountains. The quaint old town has 


become a leading tourist centre. 


Andorra's 
rocky peaks о 
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Workers harvest tobacco in Andorra. Tobacco is the coun- 
try's main crop. The processing of tobacco into cigarettes and 
other tobacco products is the main manufacturing activity. 


In 1993, the people of Andorra adopted their first 
constitution. The constitution strictly limited the role of 
the princes in the government and placed responsibility 
for governing Andorra in the hands of an elected prime 
minister and parliament. 

Andrada e Silva, José Bonifacio de (1763-1838), 
was a Brazilian scientist and statesman known as the “ar- 
chitect of Brazilian independence.” In 1822, he guided 
Brazil out of the Portuguese empire, and served the new 
emperor, Dom Pedro I. He fell from favour and was ban- 
ished temporarily. On his return to Brazil, Dom Pedro 
named him guardian of his son, the future Dom Pedro II 
(see Pedro II). 

Andrada was one of the leading scientists of his time. 
In 1783, he went to Portugal to study philosophy and law 
at the University of Coimbra. In 1790, the king sent him 
on a 10-year tour of Europe. He studied chemistry in 
Paris, and mining and metallurgy in Germany, Norway, 
Switzerland, and England. He discovered new metals 
and combinations of metals. He taught at the University 
of Coimbra and held government posts. Andrada re- 
turned to Brazil in 1819. He was born in Santos, Brazil. 
André, John (1751-1780), a British officer, was hanged 
as a spy by the American Revolutionary Army. He was 
the messenger of the British general, Sir Henry Clinton, 
who, with Benedict Arnold, had a plot to take a vital 
American fort at West Point (see Arnold, Benedict). 

Clinton chose André to meet Arnold and arrange the 
final details of the plot, and sent him up the Hudson 
River on a British sloop. The conspirators met on shore 
on the night of Sept. 21, 1780. At dawn, the Americans 
opened fire on the sloop and forced it to retreat. André, 
caught inside enemy lines, discarded his uniform for ci- 
vilian clothes. He thus lost his chance, when he was cap- 
tured, to be considered an officer instead of a spy. The 
American militia searched him and found papers that 
Arnold had given him. André was tried by a military 
court, sentenced to death, and hanged on October 2. 
Andretti, Mario(1940-  ) became one of Ameri- 
ca's finest motor racing drivers. Andretti won the Grand 
Prix world driving championship in 1978. He won the In- 
dianapolis 500-mile (800-kilometre) race in 1969. Andretti 
won the U.S. Auto Club driving championship in 1965 
and 1966, In 1966, he finished first in eight of the races in 
the U.S. championship circuit. He won the U.S. national 
championship in 1969 and 1983. Andretti was born near 


Trieste, Italy. He moved to the United States in 1955 
chael Andretti, his son, also became a leading 
driver. 
Andrew, Prince (1960- ) is the second sondi 
Queen Elizabeth 11 of the United Kingdom. He is 
in line of succession to the throne. Prince Andrew 
short career commission in the Royal Navy as abel 
ter pilot. He served on HMS Hermes in the Falklan 
War in 1982. The queen created him Duke of York 
wedding day. He married Sarah Ferguson on Ш 
1986. They were separated in May 1993. They have 
daughters, Beatrice Elizabeth Mary (1988- увай 
genie Victoria Helena (1990- ). 
Prince Andrew Albert Christian Edward was boy 
Buckingham Palace, London, on Feb. 19, 1960. He 
educated at Gordonstoun School in Scotland. 
Andrew, Saint, was the first of the 12 apostles 
Jesus Christ. He was the brother of the apostle Peter 
drew was a fisherman from Bethsaida, a village om 
north shore of the Sea of Galilee. In Matthew 419} 
calls Andrew and Peter to become “fishers of met 
the Gospel of John, he is described as a follower j 
Saint John the Baptist before becoming a disciple 
Jesus. The Gospel tells that Andrew was present a 
feeding of the 5,000 and received a request from @ 
tain Greeks" who wanted to meet Jesus. 
According to later tradition, Andrew preached! 
Minor and Greece, and possibly in Ukraine. He 
tyred in Greece by being crucified on an X-shapedt 
Andrew became the patron saint of Greece, id 
Scotland. The X on the Scottish flag is a symbol 
crucifixion. His feast day is November 30. 
See also Apostles. 
Andrews, David (1935- 
tician, was a minister in the Republic of | 
19705 and the early 1990s. 
Andrews won election to Dáil Eireann 
house of the Irish parliament) for Dun L 
He served on the Dail Committee on the Cons 


eign Affairs and of Justice. 992, And 
From December 1979 until February Haugh 
opposition to the leadership of Charles harles} 
him out of government (see Haughey, £ 983 to 199 
served on the New Ireland Forum from оре wha 
campaigned on behalf of several Irish aie e 
imprisoned in the United Kingdom latc When 
ism. Their convictions were later quas ids And 
Haughey was replaced by Albert Rea | 
was appointed minister for foreign alta! ‘marine 
1994 he was minister for defence and t ated all 
Andrews was born in Dublin and pe le 
sity College, Dublin, and King's Inns, DU | 
fied as a barrister in 1962. rime" 
Andrews, John Miller (1871-1956), WIS a 
ter of Northern Ireland from 194010 1 1 (193919 b 
during a critical period in World War n troops 
ing these years, thousands of Amerie? Sermón air 
Northern Ireland for training. In 1941, 
inflicted great damage on Belfast. 


Andrews was educated in Belfast. He entered his fam- 
Ns faxspinning firm in County Down. He was a mem- 
ber of the Stormont Parliament for 32 years. Before be- 
oming prime minister, he spent 16 years as minister of 
labour, and 3 years as minister of finance. 

Andrews, Roy Chapman (1884-1960), was well 

isown as an author and explorer, and as a leader of ex- 
peditions for the American Museum of Natural History. 
Ма result of work from 1908 to 1914 in Alaska and Asia, 
he became an authority on whales. Between 1916 and 
1920 Andrews led expeditions to central and eastern 
Asia. In the Gobi Desert, he and his co-workers found 
бе remains of Baluchitherium, the largest land mammal 
fat ever lived. They also discovered the first dinosaur 
05 ever found and unearthed evidence of a prehis- 
toric civilization. 

Andrews was born in Beloit, Wisconsin, U.S.A. He 
served as Director of the American Museum of Natural 
History from 1935 to 1942. Andrews wrote several 
books, including Whale Hunting with Gun and Camera 
1818, The New Conquest of Central Asia (1932), and Be- 
yond Adventure (1954). 

Andreyev, Leonid (1871-1919), was a Russian prose 
writer and dramatist. Andreyev created moods of ex- 
тете pessimism and despair in most of his works. A 
Number of his writings deal with the themes of loneli- 
к human suffering. His best-known short story, 
Hes a rl (1904), explores the horror and terror of 
d, dam ort novel "The Seven That Were Hanged 
Б" ines the feelings of five revolutionaries and 
mee rers as they await their executions. Andre- 
ын in some plays were 7he Life of Man (1906) 
Кае о ed Slapped (1915). Leonid Nikolayevich 
ha was born in Orel. See also Russian literature 
ism), 
tho ran rd со called Androclus, was a Roman slave 
аот зда his master and hid in a cave. He took 
des faced the € paw of a suffering lion. Later, Andro- 
recognized hi same lion in the Roman arena. The lion 
hard Shaw! ™ and refused to harm him. George Ber- 
onthe YS Play Androcles and the Lion (1912) is based 
this story, 
его comte Hormone (Growth and sex hormones); 
Знаны steroids). 
tial Hemisphere ie Constellation of the Northern Celes- 
0 to the north extends from the constellation Per- 
constellation p east corner of the great square of the 
Called Жак ы, The brightest star of Andromeda, 
romeda Gal completes the square of Pegasus. The 
Sar system, is тнр is a spiral galaxy close to our 
romeda н а faint, misty spot іп the An- 
of Cassiopeia ш d Greek mythology, was the daughter 
ia compare iin Cepheus, rulers of Ethiopia. Cassio- 
Nymphs) who is er beauty to that of the Nereids (sea 
Med Poseidon. In anger, Poseidon 
> Bd tbe attack Ethiopia. An oracle said An- 
nd, теце 5 е sacrificed to the serpent to save the 
love with er, àw Andromeda chained to a rock, fell in 
ndromeda f killed the monster. He then married 
After her deat PS their descendants was Hercules. 
ropov, ү, ndromeda became a constellation. 
3 general sec uri Vladimirovich (1914-1984), served 
retary of the Communist Party of the So- 


Sea mo, 
Tomeda sho 
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viet Union from November 1982 until his death in Febru- 
ary 1984. At that time, the post of general secretary was 
the most powerful in the Soviet Union. Andropov also 
served as chairman of the Presidium of the Supreme 
Soviet—the Soviet Union's head of state at the time 
from June 1983 until his death. Andropov had been head 
of the country's secret police, the KGB, from 1967 until 
May 1982. He then became a member of the Secretariat 
of the Central Committee of the Communist Party. 
Andropov was born in Nagutskaya, a town in the Stav- 
ropol region between the Black and Caspian seas. His 
early career was spent in Komsomol (Young Communist 
League! activities. Andropov joined the Communist Party 
in 1939. From 1953 to 1957, he served as Soviet ambassa- 
dor to Hungary. There, he helped direct Soviet troops 
who put down the 1956 uprising by Hungarians against 
their Communist government. From 1957 to 1962, An- 
dropov headed the department of the Central Commit- 
tee responsible for relations between Communist-bloc 
countries. He became a member of the Central Commit- 
tee in 1961. In 1967, he was named an alternate (nonvot- 
ing) member of the Communist Party's policy-making Po- 
litburo, as well as head of the KGB. He became a full 
member of the Politburo in 1973. 
Andros, Sir Edmund (1637-1714), was an English sol- 
dier and administrator. In 1686, he became governor of 
several North American colonies, called the Dominion 
of New England. He went to Hartford, Connecticut, to 
demand the charter that gave the people of that colony 
the right to govern themselves. They refused to surren- 
der it. According to legend, they hid the charter in a 
tree, which came to be called the Charter Oak (see Char- 
ter Oak. 
Anemometer is an instrument that measures wind 
speed. There are several types of anemometers. The 
most common type has three or four cone-shaped cups 
at the end of rods that are from 5 to 20 centimetres long. 
This unit rotates on a vertical spindle. The wind pressure 
is greater on the concave 
(inward curving) side of the 
cups, than on the convex 
(outward curving) side. Be- 
cause of this, the wind 
makes the cups rotate re- 
ardless of wind direction. 
The faster the wind blows, 
the faster the cups rotate. 
The wind speed is meas- 
ured by the number of rev- 
olutions the cups make ina 
given period of time. This 
information is often regis- 
tered оп a dial on the ane- 
mometer. However, it can 
also be transmitted by 


electrical means to display 
devices located some distance from the anemometer. 


ne is any of more than 150 species of spring 
fovent ped in woodlands and open country. Their 
name comes from the Greek word for wind; They are 
also called windflowers. Some of the best-known anem- 
ones are the delicate wood anemones, with white blos- 


soms. Anemones are popu 
Blue, red, and purple flowere 


Anemometer 


lar garden and cut flowers. 
d types are grown from 
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corms, and flower in the spring. Tall Japanese anemones 
with white or pink flowers bloom in the autumn. 

Scientific classification: Anemones belong to the buttercup 
or crowfoot family, Ranunculaceae. The European wood anem- 
one is Anemone nemorosa; the North American wood anemone 
is A. quinquefolia. 

Anemone, Sea. See Sea anemone. 

Aneroid barometer. See Barometer. 

Aneurysm is a balloonlike bulge that forms in a weak- 
ened area of the wall of an artery or vein. Most aneu- 
rysms occur in the arteries, especially the arteries of the 
brain and the aorta, the main artery leading from the 
heart. Some aneurysms are present at birth. Others re- 
sult from injury or such diseases as syphilis or arterio- 
sclerosis (hardening of the arteries). 

The symptoms of an aneurysm vary with its location 
and size. There may be no symptoms, or pain may de- 
velop at the site of the aneurysm. Shortness of breath 
occurs if the aneurysm interferes with the heart's pump- 
ing ability. Some aneurysms press on nearby structures, 
producing a cough, hoarseness, or difficulty in swallow- 
ing. If an aneurysm ruptures, a coma, paralysis, or death 
may follow. Many strokes result from the rupture of an 
aneurysm in an artery of the brain (see Stroke). 

Doctors can detect aneurysms with X rays and, in 
many cases, can repair them surgically by removing the 
diseased portion of the blood vessel. If it is a minor ves- 
sel, they tie off the loose ends. In a major artery or vein, 
they replace the diseased portion with a plastic tube, a 
fabric patch, or a piece of another blood vessel. 

See also DeBakey, Michael E. 

Angas, George Fife (1789-1879), was a philanthropist 
and one of the founders of South Australia. He was born 
at Newcastle upon Tyne, in England. He formed the 
South Australian Banking Company in 1841, and moved 
to South Australia in 1851. He took an active part in the 
public affairs of the colony, sitting on the Legislative 
Council until 1866. 

Angel, according to many religions, is a spiritual being 
created by God. The word ange/ comes from a Greek 
word meaning messenger. According to religious tradi- 
tion, angels live in heaven and act as God's servants and 
as messengers between God and human beings. They 
also serve as guardians of individuals and nations. An- 
gels traditionally are pictured as having a human body 
and wings. Most religions have teachings about angels 
or similar beings. In some primitive religions, legends 
tell of bright, powerful spirits that appear in dreams and 
visions and protect people or tribes. In Hinduism and 
Buddhism, many major gods are accompanied by a 
band or court of spiritual beings. 

Judaism, Christianity, and Islam, the religion of the 
Muslims, have the most elaborate doctrines about an- 
gels. These religions recognize an order of beings in 
which angels rank above human beings but under God. 
Satan and other angels rebelled against this order and 
are regarded as "fallen angels." 

The concept of angels with a human body and wings 
began in the Old Testament, the basis of Judaism. Ac- 
cording to later religious tradition, there are nine orders 
of angels. Seraphim rank highest, followed by cherubim, 
thrones, dominations, virtues, powers, principalities, 
archangels, and angels. 

Christian doctrine regarding angels reached full de- 


velopment during the A.D. 1100's and 1200s, especialy 
in the teachings of Saint Thomas Aquinas. Aquinas be 
lieved angels were necessary to fill the gap between 
God and human beings. He taught that countless nam 
bers of angels existed and that they were immortal A 
cording to Aquinas, angels knew everything except 
things that depended on human choice and things 
known only to God. The concept of angels was strong 
influenced by Paradise Lost (1667), a famous epic by te 
English poet John Milton. Paradise Lost includes a ver 
sion of Satan's fall and of other Bible stories. 

The Islamic belief in angels resembles that of Judas 
and Christianity. Muslim angels live near God's throne 
and some have special duties. 

See also Michael, Saint. 

Angel Falls is the highest waterfall in the world. It 
drains into the Churün River in eastern Venezuela. For 
location, see Venezuela (terrain map). Angel Falls hast 
total height of 979 metres. Its longest unbroken drops 
807 metres. я 

Angel Falls plunges down a cliff in a highland area 
called La Gran Sabana. This region has many huge, cot 
ourful mesas (flat-topped hills) with sandstone surfaces 
Grasslands and tropical rainforests cover much of the 
mesas. Some of the mesas are more than 760 mess 
high. Angel Falls is located on the Auyán-Tepuí moun 
tain, which rises 2,560 metres above sea level. 2 

The waterfall is named after Jimmy Angel, an : 
can pilot. Angel became the first known white pe 
see the falls, when he flew over it in 1935. Heva 
searching for gold when he sighted the wate ү We 

See also South America (picture); Waterfall z i 
Angeles (pop. 236,685) is a city in the Philippa 
located in the northern part of the province 0 не 
panga, in central Luzon. It lies on the main hig no 
railway line from Manila to the ойе i 
country. For location, see Philippines , ) 

The city owes much of its importance to P: 
ment of the Clark Air Base, the largest Mes Phili 
outside the United States. The University of on 
pines maintains an academic unit inside the el 
meet the educational needs of the а 
and their dependants. Important [пата The 
Angeles Cathedral and the Nepomuceno ernment 
Hall annexe buildings were used by the qe Univers 
the first Philippine Republic of 1898. Angele ; 
was founded in 1962. 3 05.10 

Clark Air Base was originally established с 1 The 
itary camp after the Spanish-American w | Car 
base was named in 1918 after Major но damaged 
early American pilot. Angeles was severe (dene 
1991 by an eruption of Mount Pinatubo vo Base tonal 
U.SA. planned to withdraw from Clark Air 
the end of 1992. Е 
Angelfish is the name of a type of fis 
oval body and long, pointed fins. Ange hes d 
stripes or patterns on the body and patc pd 1 res 
our. There are about 115 marine specii n nd c 
ter species. Marine angelfishes live main e ange" 
reefs in warm and tropical seas. Most ТАГ". роо? 

i ttached 10 17 ir 
fishes feed on animals or plants a p (tiny V' е 
of the reefs. Some species feed on р/ал У species” 
organisms) in waters above the reefs. Ma 
kept in commercial aquariums. 


The freshwater angelfish 
samong the most popular 
ishes for home aquariums 
because of its colourful 
ms, It is native to the 
mazon River Basin in 
South America. Because 
they are easy to breed, 
most freshwater angel- 
fishes sold by aquarium 
shops are raised in captiv- 


Scientific classification. 
Marine angelfish belong to the 
ату Pomacanthidae. The 
heshwater angelfish belongs 
tthe family Cichlidae. It is 
Perophyllum scalare. 


The colourful angelfish of 
South America's Amazon 
River is popular in many 
aquariums. 


Angelico, Fra. See Fra Angelico. 
Angell, Sir Norman. See Nobel Prizes (table: Nobel 
Prizes for peace— 1933). 
Angelou, Maya (1928- ), is an American author, 
poet, playwright, editor, actress, director, and teacher. 
Sheis best known for the first instalment of her autobi- 
ography, / Know Why the Caged Bird Sings (1970). This 
iens the story of a black girl growing up in the 
Ee South during the Great Depression. Angelou 
E to chronicle her life in Gather Together in My 
lis E 974), Singin’ and Swingin’ and Getting Merry 
Mc. ristmas (1976), The Heart of a Woman (1981), and 
P $ Children Need Traveling Shoes (1986). 

E of her other writing, Angelou's autobio- 
E. works are realistic and exuberant. She has 
En collections of poetry, including Just Give 
5m ш of Water fore I Diiie (1971) and Oh Pray 
itae re Gonna Fit Me Well (1975). She has also 
Pe us ан stage productions and has ap- 
лү born in St. Louis, Missouri. Her real 
tent name arguerite Johnson. She acquired her cur- 
achild zy her brother, who nicknamed her Maya 

ge Е їз from her first husband's family name. 

lin word i Roman Catholic prayer. Angelus is the 
Sion of the ч angel. It is the first word of the Latin ver- 
ingto the id and refers to the angel who, accord- 
would be the estament, announced to Mary that she 
тее verse: Mother of Jesus Christ. The prayer has 

ro > each followed by a response and the “Hail 


ary 
third tae A short concluding prayer follows the 


ail Ма; 


"diti PUN 
di пота, the Angelus” is recited three times 
Church нано at noon, and іп the evening. 
€r. Durin x Often rung to signal the times for the 
Heaven called ed the prayer “Rejoice Queen of 
Angelus” e Regina Coeli” in Latin, replaces the 
Pray ix 
P Ger ined to the “Angelus” probably originated 
ning atthe с n the 1200s, when people prayed each eve- 
Melus Probabla of a bell. The present form of the “An- 
Frenc] Y dates from the early 16005. 
ous Sce ee Jean Frangois Millet painted a fa- 
Si rme ed The Angelus (1859). It shows two 
* Sound of Pausing from work in a field to pray at 
Ofthe Angelus bell. 


Пе cal 
rs 
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Anger. See Emotion. 

Angina pectoris is a chest pain that occurs if the 
heart does not receive enough oxygen. Oxygen is car 
ried to the heart in the blood flowing through the coro 
nary arteries. Sometimes fatty materials accumulate in 
the walls of the arteries, and scar tissue forms there. The 
arteries then become hard and narrow, decreasing the 
blood flow. These conditions result in arteriosclerosis, a 
condition that is the primary cause of angina pectoris 
The pain is usually called simply angina. 

An attack of angina pectoris can result from physical 
exertion, emotional stress, or smoking, or at other times 
when the heart works harder than usual. At such times, 
the heart requires an additional supply of blood. How- 
ever, this extra blood cannot reach the heart through the 
narrowed coronary arteries. Part of the heart muscle is 
temporarily deprived of oxygen, and this condition pro- 
duces the pain of angina. Angina can also be caused by 
a spasm in the coronary artery. Most victims of angina 
pectoris are middle-aged people or older. The majority 
of them are overweight, have high blood pressure, eat 
foods high in cholesterol, smoke cigarettes, or get too 
little exercise. 

Most people with angina feel a pressing or squeezing 
sensation over the breastbone. The pain may travel to 
the shoulders, especially the left shoulder, and down 
the arms to the hands. An attack may last up to 15 min- 
utes, but most end sooner. 

Most attacks of angina pectoris can be relieved by 
resting and medication. Doctors also prescribe nitrates, 
beta-blockers, and calcium blockers, drugs that enable 
some patients to avoid angina attacks. These drugs help 
keep the heart from working harder under stress. 

People who suffer severe attacks of angina over a 
long period of time may undergo a coronary artery by- 


Detail of an ой painting (1859 by Jean Francois Millet; the Louvre, Paris 


is is a famous painting that shows farmers pausing 
Mage nce sound of the Angelus bell from a distant church. 
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pass operation. In this operation, the surgeon attaches a 
short segment of vein to the damaged artery. This vein 
segment, which is taken from the patient's leg, provides 
a new passage for the blood. Some victims of angina 
pectoris later suffer a heart attack. The possibility of a 
heart attack increases if the coronary arteries of the vic- 
tim become progressively narrower. 

See also Calcium blocker; Heart (Heart diseases; 
Treatment of heart problems). 

Angiography is a technique that makes blood vessels 
visible using X rays. The X-ray picture that is produced is 
called an angiogram. Angiography is usually performed 
on arteries or veins connected with such structures as 
the brain, heart, kidneys, or legs. 

Doctors use angiography to determine whether a nar- 
rowing of a blood vessel is being caused by a clot or by 
deposits of such substances as cholesterol and calcium. 
Such deposits are called p/aques. Doctors also use an- 
giography to decide what therapy they should recom- 
mend. This procedure can help a doctor determine 
whether medication, surgery, or a technique called an- 
gioplasty would be the best way to treat the condition of 
narrowed arteries (see Angioplasty). : 

During a typical angiographic procedure, a catheter 
(long tube) is passed through the skin and inserted into 
a vein or artery, usually in an arm or leg. The catheter is 
advanced to the structure being evaluated, and special 
contrast material, often containing iodine, is injected 
into the area. This material makes the section being ex- 
amined stand out from its background when an X ray of 
the area is taken. 

Angioplasty is a technique of opening arteries that 
have become blocked by deposits of cholesterol, cal- 
cium, and other substances. Such deposits are called 
plaques. Angioplasty is especially important for patients 
whose coronary arteries have become critically nar- 
rowed and who therefore have a high risk of heart at- 
tack. For many such patients, angioplasty provides an al- 
ternative to surgery. 

In coronary angioplasty, a catheter (long tube) with a 
balloon attached to it is inserted into the blocked artery. 
After the catheter enters the narrowed part of the ves- 
sel, the balloon is inflated. The balloon then crushes the 
plaque against the artery wall. In most cases, slight in- 
jury to the wall of the artery accompanies the widening 
of the vessel's inside diameter. This damage may benefit 
the patient, however, because further widening can 
occur as the injured wall heals outward. 

Most angioplasties are successful. However, in about 
30 per cent of patients, the cleared vessel soon renar- 
rows, requiring another angioplasty or surgery. In a 
small number of cases, the procedure severely tears the 
artery and the patient must undergo immediate surgery. 
Doctors are testing new procedures that they hope will 
prevent the blood vessels from renarrowing. Some- 
times, a technique called atherectomy is performed in- 
stead of angioplasty. In this technique, a catheter is used 
to cut plaque away from the artery wall. 

Angiosperm is the name given to flowering plants. 


Flowering plants are the most numerous plants on earth. 


There are more than 230,000 species of angiosperms. 
They grow in a wide variety of habitats. Broadleaf trees, 
all crop plants, and most plants found in meadows, de- 
serts, and tundras are angiosperms. 


Catheter 


In coronary angioplasty, a long tube called a сай 
serted through the groin and guided to a blocked 
heart, /eft The close-ups, right, show the interior of thea 
during the procedure. A balloon on the catheter is pe 
the artery (1) and inflated (2) to crush deposits call 
that clog the artery. The balloon is then deflated (3) 
moved. The artery widens as it heals (4). 


Angiosperms bear flowers that produce 
ductive organs called stamens and female d 
organs called pisti/s. The stamens produce gral 
len that carry sperm (male sex cells) to the pisti 
pistils contain structures called ovules, which be 
seeds after they have been fertilized by sperm. 
develops into a fruit that may be hard and d 
nut, or soft and fleshy, such as a berry. Angiospe 
one of two groups of plants that have seori d 
group, gymnosperms, do not bear flowers or Ife 
nosperms include needleleaf trees, such as pine 
cedars. 

About three-quarters of angiosperm sp 


ecies al 
cotyledons, or dicots. The seeds of young Q^ 


tain (1 
The flower and fruit of an angiosperm сот r 


istil, 
seeds. The seeds develop in the flowers Lise и 
the fruit. The flower and fruit of an app'e 


wo tiny leaves called cotyledons. The remaining spe- 

ds of angiosperms are monocotyledons, also called 
semxots. They produce seeds that have a single cotyle- 
жє. 

Scientific classification. Angiosperms make up the Antho- 
seu division in the plant kingdom, Plantae. 

See also Flower; Gymnosperm; Seed. 

Angkor was an early civilization that flourished in 
мезет Cambodia from the early 8005 to the 

Ws The most famous capital of this civilization was 
ie alled Angkor or Angkor Thom. Ruins of its temple 
ie sear the present-day city of Siem Reap. For location, 
se Cambodia (map). 

Cambodian kings built several cities in the vicinity of 
Sem Reap between 820 and the 11005. Angkor Thom, 
te capital, was the most magnificent of these cities. It 
covered about 10 square kilometres and may have had a 
mon people, more than any European city at that time. 
Амай with five gates was built around the city, and 
Sany temples were built inside the wall. Angkor Thom 
#dits temples rank as one of the artistic and architec- 
teal wonders of the world. Carved scenes of Cambo- 
fin le and Buddhist or Hindu mythology decorate the 
tals of the temples. The central temple, the Bayon, was 
cated to Buddha and the reigning king. More than 
oam stone faces adorn its towers. 

a civilization of Angkor reached its peak during the 

sand then began to decline. Invasions from neigh- 
а Thailand, epidemics of malaria, and disputes 

un the royal Cambodian family may have caused this 
m м forces captured Angkor Thom in 1431 but 
Mt oned it, and forest growth gradually covered 

vn city. In 1860, Henri Mouhot, a French natu- 
v эзы the ruins of Angkor Thom. From the 
E mid-19005, French and Cambodian archae- 
= E» and rebuilt many of its temples. 

у T aof Angkor Wat, near Angkor Thom, is 
“ie € finest architectural monument in Cambo- 

i” 26 square kilometres and has a py- 
tithe Hind is form imitates the mythological home 
u gods. Angkor Wat was constructed in the 


®; 
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11005 to honour the Hindu god Vishnu. It was used as 
an astronomical observatory, as well as for religious 
purposes. Angkor Wat later became the tomb of the 
Cambodian king who had ordered its construction. 
Angle, in plane geometry, is a figure formed by two 
rays with the same end point. A ray is a part of a line ex- 
tending indefinitely in one direction from a point. The 
point where the rays of an angle meet is called the ver 
tex, and the rays themselves are known as the sides. 
The size of an angle is usually measured in degrees. 


Kinds of angles 


AU as 


When the rays make a square corner, the angle is a right 
angle. A right angle has 90 degrees (907. An acute angle 
has less than 90°. An obtuse angle has between 90° and 
180°. An angle of 180° is a straight angle because its 
sides form a straight line. Two angles are complemen- 
tary if their sum is 90°. They are supplementary if their 
sum is 180°. People use a simple device called a protrac- 
torto measure angles. 

In trigonometry, an angle is considered to consist of a 
fixed, or initial, side and a rotating, or terminal, side. The 
amount and direction of rotation of the terminal side de- 
termine the size of the angle and whether it is positive 
or negative. Positive angles are formed when the rota- 
tion of the terminal side is anticlockwise. Negative an- 
gles are formed when the rotation is clockwise. If one 
hand of a clock is fixed at 3 and the other hand starts at 3 
and turns anticlockwise until it reaches 12, an angle of 
90° results. This rotation is known as a quarter turn. A 
half turn results in an angle of 180°; а three-quarter turn, 
in an angle of 270°; and a full turn, in an angle of 360°. A 
second complete rotation of the terminal side generates 
angles between 360° and 720°, a third rotation produces 


Wat is a group of 
temples in Cambodia. The 
temples, built of richly 
carved sandstone, were 
begun in the A.D. 1100s 
and show the Hindu influ- 
ence on architecture out- 
side India. The main en- 
trance, pictured on the left, 
is along ceremonial gate- 
way topped by three tow- 
ers. 
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angles between 720° and 1,080", and so forth for all posi- 
tive angles. 

Negative angles are formed when the terminal side 
moves clockwise. Compass directions in naval naviga- 
tion are given by means of angles measured in the 
clockwise direction from 12. But, the measurements are 
given in positive numbers. 

See also Degree; Protractor; Radian. 

Angle of incidence. See Reflection. 

Angle of reflection. See Reflection. 

Angler, a fish. See Fish (How fish get food; picture: A 
fleshy bait); Lanternfish. 

Angles made up one of the three Germanic tribes that 
invaded Britain during the A.D. 400's and 500. The other 
two tribes were the Jutes and Saxons, to whom the An- 
gles were closely related. The invaders established 

small kingdoms, some of which lasted until the Norman 
Conquest in 1066. See Anglo-Saxons. 

The Angles came either from Angeln, a district in 
what is now Schleswig-Holstein, or from Denmark. They 
were just entering the agricultural stage of civilization 
when they arrived in Britain. They conquered the Britons 
who lived along the east coast, and founded the king- 
doms of Northumbria, Mercia, and East Anglia in what is 
now north, east, and central England. These territories 
were called Eng/a land, or Angle land, from which the 
name England came. See England (History). 

Anglesey (pop. 67,800) is the largest island in England 
and Wales. It is part of the county of Gwynedd. Its offi- 
cial title as a local government district is Ynys Món. The 
people of Wales call the island Món Mam Cymru (An- 
glesey, Mother of Wales) because it was once a rich 
grain-producing area and sustained the nation. Histori- 
ans believe that Norse invaders in the 9005 first used the 
name Anglesey. See also Gwynedd. 

Angleworm. See Earthworm. 

Anglican Church. See Church of England. 
Anglicans are Christians who belong to churches that 
are part of the Anglican Communion. These churches 
developed from the Church of England. The Anglican 
heritage dates back to the earliest days of Christianity in 
Anglo-Saxon England. During the Reformation of the 
15005, the Church of England separated from the 
Roman Catholic Church. Anglicanism spread as British 
colonists settled in North and South America, Africa, 
Asia, Australia, and New Zealand. In addition to the 
Church of England, the major churches in the Anglican 
Communion include the Anglican Church in Wales, the 
Anglican Church of Australia, the Anglican Church of 
Canada, the Church of Ireland, and the Episcopal 
Church of Scotland. 

Episcopalians. Anglicans first settled in America as 
members of the first permanent English colony in Vir- 
ginia in 1607. In 1789, after the American Revolution, An- 
glicans in the colonies separated from the Church of 
England and formed the Protestant Episcopal Church. 
The Episcopal church spread throughout the United 
States. 

Doctrines. Anglicans believe in the ancient faith of 
the Christian church as expressed in the Apostles’, Atha- 
nasian, and Nicene creeds. Anglicans base their religion 
on scripture, tradition, and reason. All Anglicans follow 
the Book of Common Prayer, which is the basis for doc- 

trine, discipline, and worship. But they acknowledge the 


right of national churches to revise the Book of Com 
mon Prayer according to their needs. 

The Anglican Communion also allows its member 
churches great freedom in the interpretation and ey 
pression of doctrine. High Church followers obseng 
closely the traditional practices and the authority of 
church. Their services are often elaborate. Broad O 
followers, or Liberals, care less for tradition and b 
in expressing their faith in various ways, particularly — 
through social action. Followers of the Low Church e 
Evangelicals, emphasize the personal and Biblical 
of faith. The Evangelicals are the Anglican Churdis 
fastest-growing wing. 

Organization. Anglican clergy consist of bishops 
priests, and deacons. However, lay people have ti 
increasingly important part in church affairs in the 
19005. The unity of the Anglican Communion is 
ized by the Lambeth Conference of bishops, which 
meets about every 10 years in London. It serves 
as a consulting and planning body. The archbishops 
Canterbury is the senior bishop, but has no formal 
power outside England. The archbishop of Canteras 
appointed by the monarch, on advice from the prime 
minister. Since 1960, the Anglican Communion has 
ployed an executive officer who attends to matterse 
cerning the entire Communion. 

Christian unity. Since 1945, under the leadership! 
such bishops as Geoffrey Fisher and Arthur Ramsey 
glicans have worked toward Christian unity. e 
of the Communion belongs to the World Council 
Churches and works closely with the Church e A 
and the Eastern Orthodox and Old Catholic churches 

In 1947, Anglicans in several Indian do / 
with the Methodists and Congregationalists to iol 
Church of South India. In 1982, the archbishop 0f 
terbury met Pope John Paul II to discuss ren ‘a 
between the Roman Catholic and Protestant C "n 
1988, the Lambeth Conference announced Met = 
Evangelism. Goals of the Decade of Repo | 
interacting with non-Christian churches an 


4M ot attend chui 
young people whose families do i by a number 
ders) of 


The first 


woman Anglican priest was ordained in Hong sine 
1944. The American Episcopalian Chu 
women as priests in 1976. Women prs in 
dained in the Anglican Church of Austra ае 
that time, 13 of the 33 churches and pr there We 
glican Communion had women priests, 2 
two women bishops. В ordained® | 
In the Church of England, women Were & fom 
deacons (members of the clergy under P^ act 
1987. Deacons are not allowed to conse 
ment of the Eucharist, or to bless or d of the 
1975, the General Synod (the governing: E a 
Church of England) ruled that there heo as prit? 
tal objections to the ordination of uet votes tf 
1992, the synod voted by a majority 0 The fist su 
mit the ordination of women as priests: Е 
ordination took place in 1994. — of women pi? 
People who oppose the ordination ite te 
argue that the Bible gives no authori chose m 
They believe it is significant that Chris 


ys disciples. They also believe that the ancient tradi- 
se of the church give no precedent for the ordination 
s women as priests, and that these traditions should be 
sgheld Many hope for reconciliation with the Roman 
Golc Church and believe that the ordination of 
women priests would be an obstacle to this goal. 

ers of the ordination of women priests feel 
би бе church should reflect equality in its organization 
må practices. They argue that Christ treated women and 
een with equal dignity and respect in a strongly male- 
dominated society. He chose women to take the news of 
in resurrection to his disciples, an exceptional action 
ie those times. They also argue that in the early church 
cae took part in the diakonia (the ministry of the 


The open acceptance of homosexuals as members of 
Se Anglican church is another controversial issue (see 
Homosexuality), Some homosexuals argue that the 
Surch has never officially welcomed them as members. 
Opponents of such a measure believe that relationships 
утеп homosexual couples do not fulfil God's ideal, 
which isa relationship between a man and a woman. 

Related articles in World Book include: 


Ago Catholic Church of ireland Reformation 

‘pasties apes Communion Roman Catholic 

салса nt ора Church Church 
etam isher, Geoffrey World Council of 

Durch Nicene Councils Church 

Gurch of England Ramsey, Lord c: 


Angling. See Fishing. 

једог арын were two wars fought in South Af- 

mes e United Kingdom (UK) and the Boers, 

a nly of Dutch descent (see Boers). The First 

IB The i War, or Transvaal War, lasted from 1880to 

War was ant Anglo-Boer War, or South African 
yka ught between 1899 and 1902. This war is 

own in the United Kingdom as the Boer War. 


The First Anglo-Boer War 


The М 
Сое The First Anglo-Boer War broke out 
lits government attempted to unite its South 
> nies of the Cape and Natal, with the Boer re- 


ics 
s of рны and the Orange Free State, to 
e 
1874, he Lord Carnarvon became colonial secretary in 
ons er in, to negotiate toward this end. Negotia- 
stone to ce in 1877 and he sent Sir Theophilus 
5 travelled e the Transvaal. Two Boer deputa- 
but achieved Ondon to protest against the annexa- 
to drive th nothing. As a result, the Boers de- 
December 1880, vide troops out by force. In 
аан үү. Ein ey elected Paul Kruger, Piet Joubert, 
War. Th us as their leaders for this purpose. 
n Dec, 16, 1 * first clash occurred at Potchefstroom 
Кп. Four days [а when the Boers overran a British garri- 
bY Colone ane they defeated a British column, led 
Side Pretoria o» озше; at Bronkhorstspruit, out- 
fend in the Ваң] 9b. 27, 1881, British troops were 
“апа restored e Majuba. The British accepted de- 
the independence of the Transvaal. 


The Second Anglo-Boer War 


Causes, 
M rene, ur Second Anglo-Boer War stemmed 
Orts by the UK to gain control of the 


Cape Colony - 


The Second Anglo-Boer War began with sieges and com- 
mando raids but ended as a war of attrition. 


Transvaal, which had been renamed the Zuid Afrikaans- 
che Republiek (ZAR). In 1886, prospectors discovered 
gold in the Witwatersrand. The growing wealth of the 
Transvaal threatened to tilt the balance of power in 
South Africa away from the British colonies. For eco- 
nomic reasons, the UK was keen to control Africa and 
control of the ZAR seemed to be the key. 

Within the ZAR, tensions emerged between the con- 
servative Boer government, headed by Paul Kruger, and 
the uitlanders (immigrants working in the goldfields). 
Many of the leading capitalists among the uitlanders be- 
lieved that Kruger's government was unable to provide 
the essential services and supply and control the labour 
needed for deep-level mining. The uitlanders were also 
unhappy about the franchise (right to vote). Originally, 
the uitlanders had been promised the right to vote once 
they had lived in the ZAR for five years. In 1890, this pe- 
riod was extended to 14 years. This change was made to 
prevent the uitlanders from gaining political influence. 

In 1895, the prime minister of the Cape, Cecil John 
Rhodes, tried to take advantage of uitlander grievances 
to annex the ZAR. A group of uitlanders on the Witwa- 
tersrand, known as the Reform Committee, plotted an 
uprising in Johannesburg. The revolt was to be sup- 
ported by an armed raid led by Leander Starr Jameson, 
from neighbouring Bechuanaland. The raid was planned 
with the full knowledge and permission of the British 
colonial secretary, Joseph Chamberlain. But the uprising 
of the uitlanders failed to take place. Jameson, who in- 
vaded the ZAR regardless of this setback, was defeated 


and captured by the Boers. 
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The Jameson Raid increased tension between the UK 
and the ZAR. Kruger rearmed his burgers (citizens) with 
German rifles and built up a small state artillery. In 1897, 
he signed a defensive military alliance with the neigh- 
bouring Boer republic, the Orange Free State. 

In May 1897, Chamberlain sent Lord Alfred Milner to 
South Africa as high commissioner. The key to the UK's 
intervention in the ZAR was the so-called uitlander 
question. Chamberlain and Milner hoped to bring about 
a change of government in the ZAR, one that would be 
better disposed toward the UK and would accept some 
form of federation in South Africa. Chamberlain saw in- 
tervention in the ZAR in terms of increasing pressure on 
their government. But Milner was in favour of stronger 
measures. He used the uitlander question to convince 
Chamberlain and the British public that the uitlanders 
were persecuted British subjects. Kruger's resistance to 
British interference and his refusal to change the fran- 
chise law supported this view. 

President Steyn of the Orange Free State, and William 
Schreiner, who was the Cape prime minister, arranged a 
conference between Milner and Kruger in Bloemfontein 
in May 1899. Kruger offered to reduce the franchise pe- 
riod for uitlanders to seven years, but demanded con- 
cessions from the UK in return. Milner was not prepared 
to bargain, and insisted on an unconditional grant of the 
franchise after five years. 

Following the breakdown of these negotiations, Mil- 
ner asked for 10,000 troops to be sent to South Africa 
from the UK. The ZAR made some last-minute attempts 
to compromise, but these failed. On Oct. 9, 1899, the 
ZAR sent the UK an ultimatum. This demand called for 
the withdrawal of British troops and the settling of all 
differences by arbitration. The UK turned down the ulti- 
matum and declared war two days later. 

The War began as a conventional struggle. By Octo- 
ber 1899, the Boers had mobilized about 35,000 civilians. 
They attacked the small British garrisons in the Cape 
Colony and in Natal. The main Boer advance, under ZAR 
Commandant-General Piet Joubert, took place down the 
railway line into Natal. There were some initial skir- 
mishes near the town of Dundee. The British troops, 
under General White, fell back into Ladysmith on Octo- 
ber 30, and were besieged there. To the west, Boer 
forces were under the command of General Piet Cronje. 
They laid siege to the railway town of Mafeking (now 
Mafikeng). General Koos de la Rey besieged the mining 
town of Kimberley. Boer commandos also crossed the 
Orange River and occupied several towns, including Ali- 
wal North and Dordrecht. The Boers won the sieges but 
the Boer advance was slowed down, giving the British 
time to send for reinforcements. On October 31, Gen- 
eral Sir Redvers Buller arrived in Cape Town as com- 
mander in chief of the British armed forces. He decided 
to try to stop the Boer advance in Natal. He sent General 
Lord Methuen to relieve Kimberley. Major General Sir 
William Gatacre, together with General Sir John French, 
went to defend the northeastern border of the Cape. 

On December 11, Methuen's attack was turned back 
by de la Rey in the Battle of Magersfontein. Two days 
later, Buller's attempt to relieve Ladysmith proved disas- 
trous when he suffered a major defeat at Colenso. He in- 
curred heavy losses at Spioenkop and Vaalkrans in Janu- 
ary and February 1900. On December 20, Gatacre was 


heavily defeated by the Boers at Stormberg june 

As aresult of these defeats, Buller lost his role 
commander in chief. The post was taken up by Fj 
Marshal Lord Roberts. He arrived in January 1900 
Lord Kitchener as his chief of staff and thousands @ 
inforcements. Roberts set out to invade the О! 
State and relieve Kimberley and Mafeking. On 
15, General French relieved Kimberley. Cronje, 
Magersfontein, retreated into the Orange Free 
was cornered at Paardeberg. On February 27, he sam 
dered to Roberts. On March 13, Roberts entered ite 
fontein, the Orange Free State capital. 

On February 28, Ladysmith was relieved, after Bu 
had used his artillery to break the siege. On Маг йй 
the retreating Boer leaders met at Kroonstad to p 
ture strategy. Many of their followers had already 
rendered to Roberts. Nevertheless, the leaders d 
to continue the war. They proposed to abandon larg 
troop movements and to avoid formal battles. Insis 
they planned to use commandos as small gue 
to disrupt the British forces. 

Roberts advanced on Pretoria and entered thed 
June 5. The government fled down the railway 
Mozambique. The Boer army, under its new com х 
dant general, Louis Botha, made a last stand at B 
dal near Belfast, in August 1900, before breaking 

The British found the guerrilla tactics difficult 
come. The Boers were familiar with the landscapes 
were highly mobile. They even raided the Cape C 
on several occasions, hoping to stir up an Afril 
bellion there. One of the commando units, head 
Jan Smuts, operated deep inside the Cape Colony 

To combat these guerrilla fighters, Lord Roberts ^ 
began to burn their farms. He then set up special © 
called concentration camps. These were to house li 
pro-British refugees and the growing number of B6 
women and children left homeless by the burning? 
their farms. By the end of the war, there Were e 
100 such camps housing some 231,000 people. 
ple in the camps suffered from poor food and 1995 
and careless administration. As a result, disease 
rapidly through the camps. More than 41,900 н 
died there—the highest death toll of the entire ! 

In November 1900, Kitchener took over thes! vie 
command from Roberts and intensified the pi 
against the guerrillas. He ordered the destru с jd 
Boer crops and livestock, as well as the bun 
farms. He also built chains of blockhouses СО 
by barbed wire and linked by telephone. T 
British were then able to sweep th 
the Boer commandos against the block ‘a 

Guerrilla leaders such as Botha, de la КеУ pr 
aan de Wet scored minor victories over ly 
well into 1902. But Kitchener's tactics gae 
tween hensoppers, those who 
gle, and bittereinders, those wh 

Peace. In April 1902, peace talks fo 
May 31, a meeting of Boer repres 
ging agreed to the terms of a peac 
evening, it was signed by the Britis 
terms of the Treaty of Vereeniging: P. 
dered unconditionally and accepted Bri 


The Second Anglo-Boer War had been a costly one. 
from the death toll in the concentration camps, 
sere than 21,900 British soldiers had died, mostly from 
еме. The Boers lost about 7,000 men. The number of 
Мекапз killed in the war was not recorded. 
Related articles in World Book include: 


De Wet Christiaan Morant, Harry 

Herzog Barry Pretoria 

Vachener, Horatio Rhodes, Cecil 

bager Paul South Africa, History of 
Мабед 


Anglo-Catholic is а term used of a section of the 
Фф of England. Anglo-Catholics stress the church's 
wbroken continuity with the church as it was before the 
ielormation. The Anglo-Catholics accept some views 
imd practices of the Roman Catholic Church, but they do 
st accept the infallibility of the pope. 
Anglo-lrish Agreement was signed in November 
1885 by the United Kingdom and the Republic of Ireland. 
Under the agreement, British and Irish ministers were to 
Зен regularly to discuss legal, political, security, and 
tss border issues relating to Northern Ireland. The 
3yeement also confirmed that the political position of 
‘other Ireland could not be changed without the con- 
3 of the majority of its people. Unionist politicians 
"sipproved of the agreement. Terrorist violence con- 
Sved In 1991, talks were held for the first time be- 
en Northern Ireland's political parties and the British 
аб Irish governments. 
^ Chronicle is the first great work of 
Т! prose and the most important source of English 
from about 800 to 1066. The Chronicle was 
#5 part of a cultural renewal by King Alfred the 
after raids by Danish invaders. The first part of the 
cle, dealing with events up to 891, was adapted 
earlier historical sources, now lost. After about 
< а number of writers contributed to the Chronicle in 
“pies circulated among English cathedrals. 
Hs Chronicle consists of short yearly descriptions of 
Wf events and the activities of kings and bishops. The 
тулеч Tuns to more than 100 lines and deals with 
: of William the Conqueror in 1087. The earliest 
^ entry in the Chronicle refers to events in AD. 
-e linal one was made in 1154. 
also Alfred the Great (Encourages learning). 
tat settled ‘ons were members of the Germanic tribes 
5 еони what is now England in the A.D. 400s and 
ribes were the Angles, the Saxons, and the 


According t ge e А 
m invited "d са a British king named Vor 


the invadin 
‚ап cots t 
native Soon the Germanic tribes began to drive out 


Te only 
E ercia, N 


ngs. Only Wessex, under Alfred the Great, 

Jon and ore Invasion, Alfred eventually captured Lon- 

defeateg Шу areas. In the 9005, Alfred's descendants 
Vikings and incorporated the Viking terri- 
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tory into their kingdom. This new and much larger king- 
dom was called England, a word that came trom Anglo- 
Saxon words meaning Jand of the Angles. 

The Anglo-Saxons left their mark on the English lan- 
guage in its grammar and in thousands of words, in- 
cluding perhaps a fifth of the words we use today. These 
words may be traced to the dialect developed in central 
England. The southern dialect became the chief literary 
language of Anglo-Saxon England and was used mainly 


in writing verse. 

Related articles in World Book include: 
Alfred the Great English literature 
Angles Heptarchy 
Egbert Jutes 
England (History) Saxons 
English language Teutons 


Angles, and Saxons who invaded Brit- 
Tho seats и became known as Anglo-Saxons. 


ook place in South Africa in 1879. 

e that the United Kingdom (UK), 

started the war to met the inde- 
of the Zulu people (see Zulu). Lord Carnar- 

paneer colonial secretary, wanted to пагар 

power so that the UK а Mg separate 

i i ng fede з 

poc тит, but it had enormous effects 

both in South Africa and throughout the iv mo 

because the UK lost several battles. These um e 

British military reputation were viewed wit dine i 

est in Europe, where some states hoped to challenge 


the power of the British Empire. 


Anglo-Zulu War t 
Most historians agre: 
also known as Britain, 
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In the 1870s, Cetshwayo reigned as king of the Zulu. 
He tried to maintain peaceful relations with his neigh- 
bours but he was determined to restore the self-respect 
and esteem of his people. He possessed a powerful 
army capable of protecting his kingdom. 

After the UK annexed (occupied) the Transvaal in 1877, 
they were concerned about an independent Zulu king- 
dom on its border. Cetshwayo disputed the new Trans- 
vaal boundary, and a colonial boundary commission 
supported his claims. But the British high commissioner, 
Sir Bartle Frere, was determined to destroy Zulu power. 
In 1878, after missionary complaints about Zulu customs 
and practices, Frere sent Cetshwayo an ultimatum, de- 
manding that the Zulu king should agree to conditions 
that meant effectively giving up Zulu independence. 
Cetshwayo tried to meet most of the demands, but be- 
fore the ultimatum expired, British troops advanced to 
the Zulu borders. They intended to launch a three- 
pronged attack on Ulundi, the Zulu capital. 

In the British colony of Natal, supporters of Cetsh- 
wayo tried in vain to stop the impending clash. But in 
January 1879, British forces crossed into Zululand. The 
eastern column was stopped at Eshowe. The central col- 
umn suffered enormous casualties at Isandlwana, and 
the western column was bogged down at Kambula. A 
gallant stand by a small British force at the border post 
of Rorke's Drift against about 4,000 Zulu helped partly to 
restore the UK's military reputation. 

The defeated British troops retreated to Natal to re- 
group, and call for reinforcements. Panic-stricken set- 
tlers in Natal and the Transvaal built up their defences. 
The British government expressed shock and dismay at 
both the invasion of Zululand and the loss of men and 
equipment. The commander of the British forces, Lord 
Chelmsford, was determined to restore his reputation. 
He launched a second attack in June 1879. Cetshwayo 
had hoped to negotiate a peace treaty with the British, 
especially as his people had not been able to harvest 
their crops. But in June 1879, the Zulu army was de- 
feated in the Battle of Ulundi, and Cetshwayo fled. 

Cetshwayo was eventually captured, deposed, and ex- 
iled from his country. A settlement deprived the royal 
house of its cattle, land, and wealth, and Zululand itself 
was split up into 13 chiefdoms. In 1883, the settlement 
broke down and Cetshwayo wielded limited power 
once more. He died a year later, and civil war quickly 
led to the destruction of the Zulu kingdom. In 1887, the 
United Kingdom placed the region under a protectorate 
and, 10 years later, annexed it to Natal. 

See also Cetshwayo; South Africa, History of. 
Angola is a country on the southwest coast of Africa. 
Its official name is the People’s Republic of Angola. An- 
gola covers 1,246,700 square kilometres. Cabinda, in the 
northwest, is a district of Angola, though the Congo 
River and Zaire separate it from the rest of the country. 
For Angola's total population, see the Facts in brief table 
with this article. 

Most of Angola's people live in rural areas and work 
on farms. Angola produces a variety of crops, including 
bananas, coffee, maize, sugar cane, and a starchy root 
called cassava. Angola also has many natural resources, 
including petroleum. Luanda, the country's capital and 
largest city, is a major seaport. 

Angola became independent in November 1975. Parts 


of it had been ruled by Portugal for most of the perii 
since the 15005. 

Government. A president is the most powerful o& 
cial in Angola's government. The National Assembly, s 
country's legislature, consists of 220 members. The pee 
ple of Angola elect both the president and the Nation’ 
Assembly. The party with the majority of seats in the Ne 
tional Assembly chooses a prime minister to help n 
the day-to-day affairs of the government. 

People. Almost all the people of Angola are black # 
ricans. The blacks belong to several ethnic groups The 
largest ethnic groups include the Ovimbundu, the 
Mbundu, the Kongo, and the Luanda-Chokwe. Before 
the nation became independent, more than 400,000 
ropeans and mestizos (people of mixed black African 
and white ancestry) lived in Angola. Most of the Europ 
eans fled during a civil war that began after the county 
achieved independence. About three-quarters of the 
people of Angola live in rural areas. The rural people 
work as farmers and herders and many grow just 
enough food for their own use. 

Most black Angolans speak a language that belong: 
to the Bantu language group (see Bantu). Europeans 
mestizos, and some blacks speak Portuguese, the offi 
language. About 90 per cent of the people are Chris 
tians, mostly Roman Catholics. Others practise religio? 
based on the worship of ancestors and spirits. About X 
per cent of the people can read and write. 

Land and climate. Angola forms part of the large? 
land plateau of southern Africa. The country consists 
chiefly of hilly grasslands, but a rocky desert coves 
south. The land gradually rises from the be к 
west, where it drops sharply to a narrow coastal le 
Most of the coastal plain has кр natural vegetatio 
Tropical forests grow in the north. : 

гне has many rivers and more than 1,400 kilome 
tres of coastline. Some of the rivers flow north ke 
Congo River, and others flow west into the Айа! е 
Ocean. А few, including the Cunene and the Сиа 
serve as waterways to the interior. ww 

Temperatures in the coastal plain region a" Mi 

А пе. 
about 21 °C in January and about 16 °C in Ju ix 
the inland region has slightly higher tempera it 
100 to 150 centimetres of rain falls annually ч about 
northern coast and in most of the interior. Only 
centimetres of rain falls yearly in the desert. 


Facts in brief about Angola 


Capital: Luanda. 

Official language: Portuguese. 
Area: 1,246,700 km". Greatest distances- 
east-west, 1,287 km. Coastline— 1,493 km. 
Elevation: Highest Móco, 2,620 m. Lowest Й 

Population: Estimated 1996 population 11; ral, 28 pe 
people per km’; distribution, 72 рег cent rur popu 
urban. 1970 census— 5,646,166. Estimate " 
13,473,000. offee, 

Chief products: Agriculture bananas, ae en d^ 
sugar cane. Manufacturing - food process n? Jot 
cals, textiles. Mining diamonds, рео е is plack А) ior 

Flag: The top half is red and the bottom ha tands 
emblem in the centre has a five-po! mad 
socialism, a half cogwheel for industry, ап Flags offi 
riculture. Adopted in 1975. See Flag (pictu"® 

Money: Currency unit—new kwanza. 


h-south, 138 


пог! 


sea level. 
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Economy of Angola is based largely on agriculture. 
==, mining and manufacturing have become in- 
geasingly important. The main food crops include ba- 
um. cassava, maize, and sugar cane. Angola produces 
ийе for export. Fishing is important in coastal areas. 

has vast deposits of diamonds, iron ore, and pe- 
soleum. Cabinda provides most of the petroleum, the 
kading export. Angolan industries produce cement, 
denials, processed foods, and textiles. 

Most of Angola's roads are unpaved. An extensive 
siway system serves many Angolan cities and provides 
seighbouring Zambia and Zaire with an important link 
othe sea. Luanda has an international airport. Angola 
bas one daily newspaper. 

History. Prehistoric peoples lived in what is now An- 
galz as early as 50,000 B.C. Bantu-speaking peoples set- 
fed there about 2,000 years ago. The Portuguese estab- 
Bhed bases in Angola during the 1500. By the early 
1600s, Angola had become a major source of slave la- 
teurfor Portugal's colony in Brazil. In 1641, the Dutch 
он Portuguese out ої Angola and took over ће 
e trade. Portugal regained control in 1648. During 

1800s, after the decline of the slave trade, Portu- 
Lapi began to grow maize, sugar cane, and 
in Angola. Angola was sometimes called Portu- 
gese West Africa during Portuguese rule. 
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Luanda, the capital and largest city of Angola, has many mod 
ern buildings and broad, tree-lined streets. 


Portugal began to improve Angola's economy after 
the Portuguese dictator Antonio de Oliveira Salazar 
came to power in the late 1920s. Thousands of Portu- 
guese moved to Angola and started businesses there. 

During the 1950's, many Angolans began to demand 
freedom from Portuguese rule. In 1956, they organized 
the Popular Movement for the Liberation of Angola 
(MPLA). Many members of the MPLA revolted in Luanda 
in 1961. The rioting quickly spread throughout the coun- 
try and soon developed into a bloody guerrilla war. A 
Portuguese army that included a large number of Ango- 
lans put down the uprising. The MPLA rebels then set 
up guerrilla bases in neighbouring countries. 

Cultural and political differences began to divide the 
Angolan rebels after the 1961 revolt. In 1962, a group of 
northern rebels formed the Front for the Liberation of 
Angola (FNLA). Four years later, southern rebels organ- 
ized the National Union for the Total Independence of 
Angola (UNITA). In 1974, Portuguese military officers 
overthrew the government of Portugal. In January 1975, 
they decided to grant independence to Angola. At first, 
the Angolans agreed to set up a government consisting 
of representatives of all three rebel groups. But each 
group wanted to head the government, and a civil war 
broke out over which would rule. 

Angola gained independence from Portugal on Nov. 
11, 1975. But the civil war continued between the MPLA 
and the FNLA and UNITA, whose forces had united. The 
MPLA received considerable aid from two Communist 
nations, the Soviet Union and Cuba. The Soviet Union 
sent both military advisers and equipment, and Cuba 
sent troops. The MPLA defeated its enemies in April 
1976 and formed a Marxist government (government 
based on the philosophy of Karl Marx). Its leaders de- 
nied the government was à Communist dictatorship. 

Angola's new government faced major problems. 
Members of UNITA waged guerrilla warfare against the 
government. South Africa gave aid to UNITA in support 
of the guerrillas. The FNLA also carried out guerrilla ac- 
tivities until 1984, when it became inactive. The depar- 
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An Angolan village lies in the rocky desert terrain of the 
southern portion of the country. Most of the people of Angola 
live in rural areas and work as farmers and herders. 


ture of most of Angola's Europeans caused a shortage of 
executives and technicians. As a result, many industries 


and large farms could not be managed properly, and 
production declined. 


The government began several programmes to over- 
come the effects of the civil war. It took control of many 
businesses and started to train teachers and technicians. 
The Soviet Union, Cuba, and other Communist countries 
provided financial and technical aid. But the government 


also encouraged non-Communist nations to invest in 
Angolan businesses. 

Under an agreement signed by Angola, Cuba, and 
South Africa in 1988, South Africa stopped sending aid 
to UNITA and Cuba began to withdraw its troops. All 
Cuban troops were withdrawn by mid-1991. In June 


1989, the government and UNITA agreed to a cease-fire 


and began negotiating toward a peace settlement. In 


1991, the government legalized all political parties. Mul- 


tiparty elections resulted in a coalition government in 
late 1992. The leader of the MPLA, José Eduardo dos 


Santos, became president. But UNITA protested that the 


elections were fraudulent, and civil war erupted again. 

See also Bantu; Cabinda; Kongo; Luanda. 
Angophoras are Australian trees that are closely re- 
lated to eucalypts. Angophoras, unlike eucalypts, have 
no operculum (bud cap). Their leaves are consistently 
opposite. Sydney red gum or apple gum is one of the 
best-known types. It grows on the New South Wales 
coast. It has smooth pinkish bark. 

Scientific classification. Angophoras belong to the family 


Myrtaceae and the genus Angophora. Sydney red gum is spe- 
cies A. costata. 


See also Tree (Familiar broadleaf and needleleaf trees 


[picture]). 
Angora. See Ankara. 


Angora is a hair fibre made from the fur of the Angora 


rabbit. The term is sometimes used for hair fibre made 
from the Angora goat, but the goat fibre is correctly 
called mohair. Both animals are native to the Turkish 


province of Ankara (formerly Angora). Pure angor is 
used to make soft fabrics. It is usually blended with 
other fibres and then spun into yarn. Angora is also the 
name of a type of cat. See also Cat (Long-haired 
Mohair; Rabbit (picture). 

Angstrom is a unit of length used to measure very 
small distances. For example, the atoms in a salt oys 
are only several angstroms apart. Wavelengths oí ligi 
are sometimes measured in angstroms. The мауее 
of visible light measures several thousand angstroms 
One angstrom equals 0.0000001 millimetre. The ang- 
strom is abbreviated A or A. It is named in honour of 
Swedish physicist Anders Jonas Angstrém, who made 
important studies of light. 

Ångström, Anders Jonas (1817-1874), a Swedish 
physicist and astronomer, was one of the founders@l 
the science of spectroscopy. This science involves 
studying light by spreading it out into its spectrum ic | 
stituent colours). | 

Ångström studied at Uppsala University. After a pe 
riod at the Stockholm observatory, he became professi 
of physics at Uppsala in 1858. He was the first scienti o 
in 1867, to examine the spectrum of the aurora borealis 
a display of light seen in the night sky in the Northem 
Hemisphere. By studying the spectrum of the sun, he 
discovered that there is hydrogen in the sun's atmos 
phere. In 1868, he published Researches on the 508 
Spectrum, with detailed measurements of more than 
1,000 lines in the sun's spectrum. 

The angstrom, a unit used to measure very short 
lengths, is named in his honour. ited King 
Anguilla is an island dependency of the ven 
dom located in the West Indies. It lies in the Cari 
Sea at the northern end of the Leeward chain of be 
in the Lesser Antilles, about 8 kilometres north of a 
Martin and 113 kilometres northwest of St Christop 
and Nevis. Formerly a member of the he à 
Christopher, Nevis, and Anguilla, the island o an в 
reverted to being a UK dependency іп 1980. Its 
à community called the Valley. . 

са Anguilla operates under à minim 
System of government. It has a legislative сой Е 
the House of Assembly, made ир of memben 
elected or appointed, or who serve Бени E 
particular public office. The governor, who r P erit 
the monarch of the United Kingdom, presides utilities 
executive council, which has responsibility f 
(such as gas and electricity) and telecom у а 
the judiciary, police, defence, and e most 

People. Anguilla has a population of 7, imarilyd 
them based in the Valley. Anguillans are ааб an 
rican descent. By tradition, they are boat! es asin 
seafarers. English is the official language ig ‘spoken 
other Caribbean territories, a local dialecti ilo! prest 

Land. Anguilla has an area of 91 sq NT ae Crocus 
is basically a flat island of coral and ae evel. 
Hill, its highest point, is 65 metres pe tesa 
Along its indented shoreline lie about rs Caribe 
beaches, which are among the best in f n made alh 

Economy. Traditionally, Anguillans fishing, live 
ing from boatbuilding, salt production, gm att 
stock rearing. Increasingly, however” tg mainstay 0 
placed these activities as the economy $ p 
economic sectors, such as transportation 


Capial 
Other town 
Devation above sea level 


= | 


aon, construction, and financial services, have also 
emtributed to economic growth. Although agriculture 
sless important than it was, farmers have extended 
Ser business into vegetable growing. The fisheries in- 
шу has found a market among tourists and in the 
en island of St. Martin. 

3, aving been taken over from its original 
аыр by the British in 1650, Anguilla enjoyed 
sed m the early 180075. In 1882, the British incor- 

D guilla into a federation with the islands of St. 
"d er and Nevis, and with them Anguilla became 
е West Indies Federation in 1958. Anguilla, 
= pm itself unilaterally independent in 
E омез forcibly brought back under UK 
а pe UK government granted Anguilla its 
B ut left itas part of the St. Christopher- 
Sized An ehi eration. In 1980, the UK formally rec- 
габр im : R: return to dependency status. A modi- 
ido: Dea into operation in Anguilla in 1982. 
Se ction in 1994, a coalition of the Anguilla 
wh Md the Anguilla United Party came to 
bo A e Anguilla National Alliance. 
bens n 2 is a local government district on 
“a Scotland, within Tayside Region. Until 
енда ne county. The area is known for the 
tade Айтол ^ reed of cattle. Towns in Angus in- 
Montrose oo Carnoustie, Forfar, Kirriemuir, 
gineering, Pis ded in Angus include agriculture, 
aol exlorition kae activities relating to North 
: x rnoustie is famous for golf. 
Angus} a € Cattle (Beef cattle [Aberdeen- 


topical ин large bird that lives іп tropical and sub- 
"lia and in sie of Africa, Asia, New Guinea, and Aus- 
anhinga n regions of the Western Hemisphere. 
With a ong. ti аѕигеѕ about 90 centimetres in length, 
Webbed feg н à small head and pointed bill, and 
à "kings on the a glossy black feathers, with silver 
"ad, brown ack of the wings and neck, and a 
ot Water d tail. The anhinga feeds on fish and 
Cellent g me 5, which it spears with its bill. It is an 
sy mes bled ay à strong flier. The anhinga is 
ne hal Underw; S snakebird because it frequently 
the Sible aboy, ater, with only its head and snakelike 
Water turke nte surface. The bird is also known as 
enti, (t) pe Cause it has a fanlike tail 
Ча family, Anhi cation. Anhingas and darters make up the 
"gidae. The anhinga is classified as Anhinga 
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anhinga; the African darter as A. rufa; the Asi 
lanogaster; and the Australian darter as A. dis = 
Anhydride is a chemical substance that forms acids or 
ases when combined with water. For example, water 
and sulphur trioxide (SO,), an acid anhydride, make sul- 
phuric acid (H,SO,). Water and calcium oxide (CaO), a 
basic anhydride, make basic calcium hydroxide 
(Ca(OH),). Anhydrides can be formed by dehydrating 
acids and bases, or by synthesis directly from other sub- 
stances. Industrial uses of anhydrides include the manu- 
facture of artificial fibres, plastics, photographic films, 
and medicines. See also Acid; Base. 
Anhydrous ammonia is the liquid form of pure am- 
monia gas. Because of its high nitrogen content— about 
82 per cent—farmers use anhydrous ammonia as a ferti- 
lizer. It may be used alone or in a commercial mixture 
containing compounds of phosphorus and potassium. It 
may be combined with water to form a solution for mak- 
ing a mixed fertilizer. Anhydrous ammonia is also used 
as a refrigerant in cold-storage and ice manufacturing 
plants. It is made by compressing dry ammonia gas ў 
(NH,). See also Ammonia; Ice; Refrigeration. 
Ani is the name of three species of birds in the cuckoo 
family. Anis live in open, brushy country, mainly from 
the West Indies and Mexico to southern South America. 
Two of the species are also found in the extreme south- 
ern United States. The smooth-billed ani nests in south- 
ern Florida, and the groove-billed ani in southern Texas. 
The third species, the greater ani, ranges only as far 
north as central Panama. 

Anis measure from 30 to 40 centimetres in length, 
about half of which is tail. They have heavy bills and 
black feathers that have a purple, green, or bronze 
lustre. Anis feed chiefly on insects. They often gather in 
pastures where cattle are grazing, and seize large 
ground-dwelling insects stirred up by the cattle. 

Anis live in noisy flocks of up to 20 or more birds. 
During the mating season, the entire flock claims a terri- 
tory and prevents other anis from entering it. Although 
individual pairs of anis may build a nest within their 
flock's territory, in many cases all the females in the 
flock lay eggs in a single nest. The entire flock then 
helps hatch the eggs and care for the young. 

Scientific classification. Anis belong to the cuckoo family, 
Cuculidae. The smooth-billed ani is Crotophaga ani; the groove- 
billed ani, C sulcirostris; the greater ani, C major. 

Aniline is a chemical best known for its use in making 
dyes. Aniline became important in 1856, when the Eng- 
lish chemist William Perkin accidentally made a violet 
dye from aniline. 

Industries use aniline dyes to colour textiles and in 
making inks, paints, and varnishes. Bacteriologists use 
the dyes to stain bacteria and other organisms (see Bac- 
teriology). Industries also use aniline in making drugs, 
explosives, rocket fuels, and other products. j 

In the laboratory, chemists prepare aniline by first re- 
ducing nitrobenzene with iron filings and hydrochloric 

is prepared by heating chloro- 


acid. In industry, aniline i 
benzene and ammonia under high pressure, or by cata- 


lytic reduction of nitrobenzene. | l 
У піп is a colourless, oily liquid that is only slightly 


soluble in water. It has a strong, pleasing odour, but is 
highly poisonous. Aniline boils at 184° C. Its chemical 
formula is CHsNH;- See also Coal tar; Dye. 


The variety of animal life is 
almost endless. Animals range 
from complex, humanlike 
apes, such as gibbons, to tiny 


parasites, such as flukes. 
Some animals, such as arctic 
terns, travel great distances 
each year. Others, including 
the plantlike sea fan, spend 
most of their lives fixed to the 
bottom of the ocean. 


Animal 


Animal. Animals come in many shapes and sizes. They 
live throughout the world. Animals walk or crawl on 
land and dig through the soil. They swim in the water 
and fly through the air. Some animals even live inside 
the bodies of other animals, Bats, dogs, horses, kanga- 
roos, and moles are all animals. So are butterflies, frogs, 
jellyfish, pigeons, sharks, snakes, and worms. 

Many kinds of animals are less than 2.5 centimetres 
long. Many are so tiny that they can be seen only with a 
microscope. The largest animal is the blue whale. It is 


: ts ind 

about 30 metres long—as long as five elephan 4 
row. x ings. Sci! 

Animals are not the only kind of e 
tists divide living things into five main is, and moneri 
(groups)—animals, plants, fungi, pro Ut yeas f e 
Fungi include moulds, mushrooms, e v a micros? 2 
such as amoebas, cannot be seen wit ertain alge” 
Monerans, which include bacteria prn 
some of the smallest, simplest forms © kingdom 

Scientists do not classify viruses d im ell e 
virus is a microscopic organism ee many consi 
other living thing. It is so primitive t! igee virus! 
viruses to be both living and nonliving 


Interesting facts about animals 


Animal 


Kinds of animals. No one knows exactly how many 
Weds of animals there are. New kinds are found every 

F So far, scientists have identified more than 1} mil- 
ioe kinds of animals. About 1 million of these are in- 
sects. There are about 21,000 kinds of fish, 9,700 kinds of 
iiis 6400 kinds of reptiles, 4,000 kinds of amphibians, 
ged 4500 kinds of mammals. 


ears and eyes. The largest ears of all animals 


ose of the African elephant. Elephant ears grow as 
a 12 metres across. The largest eyes of all land an- 
Же those of the horse and the ostrich. They meas- 


he flying dragon s another name for the draco lizard. 
l tan spread out folds of skin to form “wings” 
= glide through the air from tree to tree. It 


Giant 
tortoise 


lives of 

ani 

рел ET oc from several hours to many 

touts or ives its adult stage survives only a few 

00 + 30me giant tortoises have lived more than 


The world's o 


led рону known poisonous bird is the 


Nea, This ma lives on the island of New 
А Poison on meet coloured orange-and-black bird 
бесе against Rn and skin. This poison serves as 
RUE e of E n and other enemies. It is 
n-d; n as that carri 
art frog of South рака йш by the deadly 


Blue whale í 
'! Giraffe 
у У $. 


The blue whale is far bigger than the elephant the biggest 
land animal, or the giraffe, tallest of all the animals. 


The hummingbird, 
right, can fly straight up 
like a helicopter. It can 
hover in front of a flower 
to suck the nectar. The 
bee hummingbird, which 
grows to only 5 centime- 
tres long, is the smallest 
of all birds. 


The chameleon's tongue is as long as its body. This lizard 
swiftly shoots out its tongue to capture insects for food. Certain 


chameleons can quickly change colour and even develop spots 
and streaks that make them seem to be part of their background. 


A treeclimbing crab, /eft 
lives on many tropical islands. 
it is called the coconut crab 
because people once be- 
lieved it cracked coconuts 
with its powerful claws. It eats 
the meat of coconuts that fall 
and split open. 


The platypus, à mammal, 
has Pail ike a duck and lays 
eggs as birds do, right. But it 
nurses its young with milk as 
do other mammals. It lives — 
only on mainland Australia 
and the Australian island of 
Tasmania. 
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Animals are different from other living things in many 
ways. For example, the bodies of animals are made up 
of many cells. But the bodies of monerans and most pro- 
tists have only one cell. Like animals, plants and fungi 
also are made up of many cells. However, animals can 
move around. Most plants and fungi are held to one 
place in the soil by roots or rootlike structures. For a 
more complete discussion of the differences between 
the members of the five kingdoms, see the article on 
Kingdom. 

No one knows exactly how many species (kinds) of an- 
imals there are. So far, scientists have classified 


(grouped) and named more than 14 million kinds ofan 
mals. More than half of these are types of insects. May, 
new species are discovered each year. Scientists belie 
there may be from 2 million to as many as 50 million 
kinds of animals alive today. Many other kinds of ani 
mals used to live on the earth but have died out. Theyin 
clude dinosaurs and dodos. 

This article provides general information on animals 
other than human beings. It includes a classification 
table and pictures of many animals, Separate World 
Book articles give details about hundreds of animals 
For information on human beings, see Human being. 


Importance of animals 


Animals and the web of life. Living things depend 
- on one another. They are connected in what is some- 

times called the web of life. Plants capture the energy 
from sunlight and use it to make roots, stems, leaves, 
flowers, and fruit. Animals eat the plants, or they eat 
other animals that feed on the plants. When animals die, 
their bodies decay and release materials that help ferti- 
lize the soil for plants. 

Animals and plants are also connected in other ways. 
When animals breathe, they take in oxygen from the air 
and give off carbon dioxide. Green plants take in carbon 


dioxide and give off oxygen in a food-making process 
called photosynthesis. Many plants with flowers need 
insects or birds to carry their pollen from plant to plait 
Without this transfer of pollen, these plants are not alle 
to reproduce (create new individuals of their own Кой 
Some seeds are prickly and cling to the fur or feathers 
of animals. When the animals move from place to place, 
they take the seeds with them. In this way, the seeds gel 
dropped in new where they can grow into plants. 
The web of life relies on balance among its parts.A 
change in one part may mean disaster for the others. К® 


Ani 

i — со are linked іп a pattern of nature often called the web of life. This pattern car 
моет а garden. There, many kinds of animals keep themselves alive by eating some of th« 

plants. Likewise, much of the food that plants need comes from І 

most cases, natural forces keep the total number ої living things in bal. 


the body wastes of anima 


ance 


sample, if all the trees in an area are cut down, then 
many animals that depend on them will die. For more in- 
iormation on how living things are linked, see Ecology. 
Animals and people. Animals have provided people 
with food and clothing since prehistoric times. Without 
animals, people would not have such things as meat, 
honey, eggs, wool, leather, or silk. 
Atleast 10,000 years ago, people began domesticat- 
ng (taming) animals. Some of these animals provide 
food and clothing. For example, cattle supply meat, milk, 
and leather. Chickens lay eggs. Sheep provide wool and 
meat. 


Some animal 
YOurite pets а 
ind they pro 


ls make wonderful pets. Cats and dogs are fa- 
round the world. They are affectionate and loyal, 
vide companionship to people of all ages. 
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Some domesticated animals help people work. Water 
buffaloes pull ploughs in Asian rice fields. Horses and 
camels carry people from one place to another. At first, 
people kept cats in their houses to catch rats and mice. 
They raised dogs to help them hunt and to warn them 
when danger approached. Today, cats and dogs are 
kept largely as pets. 

Certain insects are useful to people. Bees make 
honey, which people harvest for food. Bees also polli- 
nate many food crops, including fruit and vegetables. 
Silk comes from fibre made by silkworms. 

Some animals harm people. On rare occasions, croc- 


Some animals can be dangerous to people. A great white 
shark, above, usually feeds on tuna and other large sea animals. 


But sharks sometimes kill and eat people. 


Some animals help people 
work. Through the centuries, 
cattle and horses have pulled 
ploughs, carts, and wagons 
and carried products and rid- 
ers on their backs. The water 
buffaloes shown on the left 
are helping a farmer plough a 
rice field in Southeast Asia. 


Animal 


odiles, lions, and tigers attack and kill people. So do big 
brown bears and polar bears. Sharks sometimes kill and 
eat human beings. Bites from such poisonous snakes as 
rattlesnakes and cobras can cause death. Female red- 
back and black widow spiders have a poison that makes 
people extremely sick. 

Spme animals pass diseases along from person to 
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person. Certain mosquitoes transmit malaria and yels 
fever. Some ticks carry the bacteria that can cause de 
gerous fevers such as Rocky Mountain spotted fever 
Some animals cause disease themselves. Worms сайм 
flukes, which live in human organs, can cause schisse 
miasis. This disease infects millions of people in may 
African, Asian, and Latin-American countries. 


Kinds of animals 


People often divide animals into various groups 
based on certain similarities the animals share. For ex- 
ample, some animals can be kept as pets, but others are 
wild. Arranging animals according to their similarities is 
a handy way of remembering and understanding them. 

Some common ways of grouping animals. Ani- 
mals can be grouped in many ways. They can be ar- 
ranged according to whether they live on land or in 
water. Animals that live on land are known as terrestrial 
animals. They include cats, dogs, lizards, mice, and 
earthworms. Animals that live in water are called aquatic 
animals. They include eels, fish, lobsters, octopuses, 
whales, and marine worms. 

Animals can be arranged by the number of legs they 
have. Dogs, frogs, and lizards have four legs. Bats and 
birds have two legs. Insects have six legs, and spiders 
have eight. Snakes and worms have no legs. 

Another way to group animals is according to how 
they move. Bats, most birds, and many insects fly. 
Whales, fish, and squid swim. Snakes and worms crawl. 
Antelope and cheetahs run. Frogs, kangaroos, and rab- 
bits hop. 

Some animals are co/d-blooded, and others are 
warm-blooded. The bodies of cold-blooded animals are 
warm when their surroundings are warm and cool 
when their surroundings are cool. Warm-blooded ani- 
mals, on the other hand, almost always have the same 
body temperature, regardless of the warmth of their 
surroundings, Birds, mammals (animals whose babies 
drink the mother's milk), and a few species of fish and 


The cat and its relatives 


insects are warm-blooded. All other kinds of animaba 
cold-blooded. 

Animals are also commonly divided into groups 
cording to whether they have backbones. /nvertebras 
do not have backbones, but vertebrates do. The vasim 
jority of animals are invertebrates. They include clans 
insects, jellyfish, sea urchins, snails, spiders, sponges 
and worms. Birds, fish, mammals, and reptiles агем | 
brates. So are amphibians—trogs, salamanders, and 
other animals that spend part of their lives in water 
part on land. 

The scientific classification of animals invo 
grouping animals according to the biological relatior 
ships among them. This orderly arrangement of anim 
depends in part on the features the animals share. lt 
general, the more features they share, the more cos 
they are related. However, the scientific classification 
animals is based mainly on the belief that certain 2? 
mals share a common ancestor. Animals with a mort 
cent common ancestor are more closely related that 
those who share an ancestor further back in time. Ina 
somewhat similar way, brothers and sisters are more 
closely related than are cousins. Brothers and siste 
share parents. First cousins share grandparents 

In classifying animals, zoo/ogists (scientists 
animals) divide them into ever-smaller groups 
more and more features in common. The lang 
is the kingdom Animalia itself, which includes 2 


mals. Next, each animal is placed in à gronh caled 


phylum. Each phylum is divided into grou 


Domestic cat 


The cat family includes many 
kinds of wild animals with 
similar body characteristics. 
Most members of the cat fam- 
ily have many of the same 
habits. They are clever hunt- 
ers and stalk their prey on 
padded feet. They use their 
sharp claws and teeth to tear 
their food. Some also use 
their claws to climb trees to 
seek food or escape enemies. 


Leopard 


Jaguor 


Cheetah 


Length of life of: animals 


Figures in this list are average life spans in years for animals in the wild, unless press noted. 


Mammals 
ма, American 2 Horse 20-30° 
ы 4' Lion 13 
50-60 Monkey (rhesus) 27-28 
Deer tallow! 20 Mouse (field) 1 
Deg 12-20" Sheep 10-20* 
50-7 Squirrel 7 
Goat, Mountain 14-18 Tiger 20 
Bg brown bear 25 Wolf (grey) 12-16 
Hippopotamus 41 Zebra 22 
Fish 
Dogfish (lesser 8 Perch 3-10 
spotted) Pike 60-70 
Goldfish 10 Salmon (Pacific) 45 
Halibut 25 Seahorse 4i 
lamprey 7 Sturgeon 50 
lungfish (African) 18 Trout (rainbow) n 


Birds 
Blue jay 69 Owl (snowy) 10 
Canada goose 12-23 Penguin (emperor) 20 
Canary 68 Pigeon 6 
Cardinal 3 Raven 5 
Chickadee 68 Robin, American 17 
Condor 3540 Skylark 9 
Heron 10-20 Sparrow 247 
Macaw 64 9. 
Ostrich (African) 40 d x 

Reptiles and amphibians 

Bullfrog 5 Rattlesnake 
Chameleon 45 (diamondback) 14-15 
Cottonmouth 18-20 Salamander 
Crocodile (Nile) 25-50 (spotted) 20 
Garter snake 34 Turtle (box) 80 
King snake 3 Water snake n 
Puff adder 14 


эч! кесш Ме span in captivity 


E The classes are broken down into orders, and 
E ers into families. The families are split into 
omn the genera into species. The singular form 
"чаа E 278 but ће word species may be either 
^v the animals that scientists have classified are 
000 species of flatworms; 50,000 species of 
Ber and other molluscs (soft-bodied animals, 
Ко ауе а hard shell); 1,000,000 species of in- 
Eus of spiders; 21,000 species of fish; 
E x енйп; 6,500 species of reptiles; 
cam E irds; and 4,500 species of mammals. 
5 belongs to one phylum, one class, one 


order, one family, and one genus. For example, tigers 
belong to the kingdom Animalia, the phylum Chordata, 
the class Mammalia, the order Carnivora, the family Feli- 
dae, and the genus Panthera. They are members of the 
species Panthera tigris. Lions are related to tigers. They 
belong to the same kingdom (Animalia), phylum (Chor- 
data), class (Mammalia), order (Carnivora), family (Feli- 
dae), and genus (Panthera) as tigers. But lions are classi- 
fied in a different species—Panthera leo, also written 
simply as Р. /eo. 

A table of animal classification, showing some of the 
major groups of animals, appears at the end of this arti- 
cle. See also Classification, Scientific. 


Where animals live 


Animals live in 
animal lives is 
Presents a specia 


many kinds of places. The place where 
called its habitat Each type of habitat 
5 that live in ; ноде to animals. For example, ап- 
ld. Those that is ar regions must withstand bitter 
Spite of these can abit the tropics face extreme heat. In 
re on the Ford i animals can be found every- 
inthe deene . They live on the highest mountains 
Pest oceans, They roam the driest deserts 


е wettest га; 
Salt nee rainforests, They swim in fresh water 


ch habitat su 


5, the animal Pports many kinds of animals. In most 


Se зитор 12.5 are the same kinds that have lived in 
белпа hara SS for thousands of years. As a result, 
“Uitthem to © developed bodies and ways of life that 
ыла п a Particular habitat. No single species of 

Мопед everywhere. For example, tropical 
<Not with e mazon River thrive in warm water but 
^n n the s the cold streams of the Andes Moun- 

Arcti eg hand, many kinds of fish that live in 
Waters o eodd die if they were exposed to the 
May travel b € Caribbean Sea. However, some ani- 

etween habitats from time to time. For 


Mals 


example, African elephants eat both grass and tree parts 
and so move between grassland and forest. But these 
animals would not be able to withstand the freezing 
temperatures of the polar regions. 

Some habitats, including many forests and grass- 
lands, are being destroyed by human beings. The de- 
struction of these habitats usually causes the death of 
many animals. When people convert grassland to farm- 
land, for example, they destroy the homes and source of 
food of many species. Without these necessities, some 
animals will die immediately. Others may try moving to 
another grassland. But the new area may not have — 
enough food and shelter to support the additional wild- 
life. As a result, many more animals will die. —— 

This section tells about some of the major animals, 
grouped according to seven types of habitats: (1) moun- 
tains, (2) grasslands, (3) temperate forests, (4) tropical for- 
ests, (5) deserts, (6) polar regions, and (7) oceans. For de- 
scriptions and pictures of animals grouped according to 
the continent on which they live, see the articles on Af- 
rica; Antarctica; Asia; Australia; Europe; North Amer- 


ica; South America. 
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Mountains support a variety of animal life. The num- 
bers and kinds of animals found on mountains vary with 
altitude. More animals and more kinds of animals live at 
lower altitudes than at higher ones, largely because of 
the differences in climate between elevations. Generally, 
mountain climates become colder, wetter, and windier 
with increasing altitude. The air also gets thinner and 
has less oxygen. In addition, fewer plants are found at 
higher elevations, and therefore less food is available 
for animals. 

Bears, deer, mink, and stoats live on the forested 
lower slopes and in the wooded or grassy valleys of 
mountains. Brown and rainbow trout and graylings 
swim in mountain streams. Many mountains have mead- 
ows of grasses and herbs. These meadows are home to 
chinchillas, ibexes, llamas, vicuñas, and yaks. Butterflies, 
grasshoppers, and spiders also live there. 

Above the timber line—that is, the line beyond which 
trees will not grow because of the cold—stand rocky 
cliffs and peaks dotted with shrubs, mosses, and other 
plants. Small meadows are also found there. Sure-footed 
bighorn sheep, chamois, mountain goats, and tahrs 
dwell among the windswept rocks, as do furry marmots 
and pikas. High on the snow-capped peaks, only a few 
insects, spiders, and ice worms can survive. Alpine 
choughs, golden eagles and some other birds fly above 
the mountains. A large African vulture, Rüppell's griffon, 
has been known to soar as high as 11,150 metres. 
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Wolf spider 
North America 
South America 


Europe 
Asia 


Himalayan ibex 
Asia 


Marco Polo sheep 
Asia 


Animals of the grasslands 


[Б M AUN phants and rhinoceroses also feed on the grasses ther 
Such meat-eating mammals as cheetahs, hyenas, and 
lions roam the savannas in search of prey. The savannis 
are also home to giraffes, jackals, ostriches, secretary 
birds, and termites. In addition, hippopotamuses liveia 
and near bodies of water in African grasslands. Animas 
of other grasslands include the kangaroos and wombas 
of Australia, the cavies and rheas of South America, and 
the coyotes and prairie dogs of North America. 
Many animals of the grasslands have become endar- 
gered due to loss of their habitat and to overhunting 
The rich soils of grasslands are ideal for farming, and 
people have converted many such areas to farmland 
Many of the large grassland animals are favourite big 
game for hunters. For example, the once-plentiful pan- 


Grasslands include the prairies of North America,the раз deer of South America have become extremely rat 
pampas of South America, the plains of Europe, and the As the pampas are converted to farmland, the tall gras 
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steppes of Asia. The savannas of east Africa have more that grows there disappears. Without this grass, the 
grassland animals than any other area. pampas deer have no shelter and become easy prey. 
Rainfall in grasslands is seasonal, and animals some- Bison once grazed in huge herds in the Great Plains of 
times travel great distances to find green grass. Ga- North America. But so many of these animals were kiled 
zelles, gnus, and zebras migrate by the thousands by hunters or died as their grassland habitat was cor 


through the African savannas. Smaller groups of ele- verted to farmland that they were nearly wiped ош. 


Eland 
Africa 


Pronghorn 
North America 


African lion 


Kangaroo 


Australia 
Prairie dog SS 
ince PS 
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Many forest animals have small bodies th 
them to move easily through the underbrush} 
mammals include badgers, mice, opossums) 
pines, raccoons, squirrels, and voles. Bears @ 
wild boars also live in temperate forests. 
wolves were once common in woodland 
ever, so many of these predators have been 
trapped through the years that they have b 

Salamanders are often plentiful in temp 
They hide in the leaf litter or under rocks, 
feed on insects and other small organisms, 
ests, slugs and other snails аге common. Bes 
frogs, muskrats, otters, salamanders, and 
or near woodland streams, ponds, and lakes! 
bers of birds nest in the trees and shrubs, 


Temperate forests consist largely of deciduous trees Many temperate forests have been сіе 
and evergreen trees. Deciduous trees shed their leaves and cities, and many others have been cut day 
in the autumn and grow new ones in the spring. Ever- and timber. This deforestation (destructione 
green trees have leaves that live two or more years. places woodland animals in danger. Extensi 
Some evergreens have needle-shaped leaves. Most tem- іп the Pacific Northwest of the United States, 
perate forests are in Asia, Europe, and North America. ple, has destroyed much of the habitat of th 


Australia also has some temperate forests. owl, threatening the existence of that species 


Grey squirrel 

North America, Ireland, 
United Kingdom, 
South Africa, 
Australia 


Redstart 
North America 


Moose North America 


Otter North America 
Europe 
North Africa 
Asia 


Smooth newt 
Europe 


Common frog 
Europe 
Asia 


Beaver 
North America 
Europe 


White taled deer 


Wag 
boar Europe, North Africa, Asia 


Koala 
Stick insect 


Australia 
Temperate regions 


Echidna 
Australia 


Eurasian badger 
Europe, Asia 


ws Animals of the tropical forests 


па Tropical forest 
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Tropical forests stay warm all year round and receive 
plentiful rainfall. These forests are found in Africa, Asia, 
Australia, Central and South America, and the Pacific Is- 
lands. More kinds of animals live in tropical forests than 
in any other habitat. Scientists estimate that perhaps as 
many as 30 million species of tropical animals have not 
even been discovered yet. 

Insects make up the largest single group of animals 
that live in tropical forests. They include brightly col- 
oured butterflies, huge colonies of ants, mosquitoes, 
and camouflaged stick insects. Spiders are also plentiful. 
Many tropical birds, such as quetzals and parrots, are 
spectacularly coloured. 

The broad leaves of trees in tropical forests form a 
thick overhead covering called a canopy that blocks 
nearly all sunlight from reaching the forest floor. Many 
kinds of animals live in the canopies of tropical forests. 
They include harpy eagles and toucans; tree frogs; flying 
dragons; spider monkeys and howlers; gibbons and 
orangutans; sloths; slow lorises; tree boa constrictors; 
bats; and wasps, beetles, and leaf-cutter ants. 

Jaguars, tapirs, and bushmaster snakes live on the 
ground in tropical forests. Chimpanzees and lowland 
gorillas alternate between the ground and the trees. 
Crocodiles, fish, and turtles inhabit rivers and ponds. 

People are rapidly destroying tropical forests for 
wood and for farming. The continuing destruction of 
this habitat means that many animals will disappear for- 
ever. Scientists believe countless species have already 
been wiped out. 
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| | Desert 


Most deserts lie near the edges of the tropics. Food 
and water are often scarce in deserts, and temperatures 
in the summer can be scorching. Despite these condi- 
tions, many kinds of animals live there. They include 
geckos, iguanas, and skinks; bees, butterflies, and 
moths; spiders; elf owls and roadrunners; snakes; cam- 
els, dorcas gazelles, and mule deer; and bobcats, coy- 
otes, and dingoes. 

Animals of the deserts have developed special bodies 
and ways of life that enable them to survive the extreme 
heat. Centipedes, gerbils, kangaroo rats, snakes, and 
scorpions spend the day in burrows. They come out to 
search for food only when temperatures drop at night. 
Many insects, lizards, and tortoises can tolerate high 
desert temperatures and are active in the daytime. But 
even they must retreat underground or find the shade of 
a tree during the hottest part of the day. Some snails, in- 
sects, frogs, lizards, mice, and ground squirrels aesti- 
vate (sleep through the summer). 

Many desert dwellers have light-coloured skin, which 
helps keep them cool by reflecting sunlight. Desert 
foxes and hares have long ears. When overheated, these 
animals move to a cool cave or burrow where they can 
get rid of excess body heat through their ears. The Cape 
ground squirrel makes its own shade by using its fluffy 
tail like a parasol. Fairy shrimp and spadefoot toads may 
spend months or years underground waiting for rain to 
create ponds. Then they quickly feed and reproduce be- 
fore the ponds dry again. 
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There are three main classifications for animal species in dan- 


ger of becoming extinct: (1) endangered, (2) vulnerable and (3) An age of mass extinction? 
rare. Endangered species face the most serious threat of ex- The earth has had several periods of 
tinction. They require direct human protection for survival. Vul- mass extinction. Many scientists be: 
nerable species are sometimes referred to as threatened spe- lieve we are living in ones In 
cies. They are abundant in some areas, but their numbers are d "cones сс 
decreasing or they face serious dangers. Rare species Бш ; y 


activities are n 


inly responsible for 


either have small populations within a narrow the destruction of species 


geographic area or are thinly scattered 
throughout a wider range. 


Vulnerable. The giant anteater 
inhabits Central and South Amer- 
ica. As the population of Central 
America has grown, people have 
destroyed much of the anteater's 
habitat to make way for farms and 
cities. As a result, the animal has 
disappeared from much of this 
region. In South America, the 
giant anteater is hunted for sport. 
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Trade in animal products. Some animals be- 
come endangered because their fur or some 
other body part is considered valuable. For ex- 
ample, rhinoceros horns are prized in some 
parts of the world. Elephant tusks are used to 
make jewellery and other ivory products. In 
some cases, the animals themselves are valued. 
For instance, certain tropical birds are valued by 
bird collectors. The photograph at the left shows 
some of the booty seized from poachers (illegal 
hunters) who killed protected animals. 


Other factors that threaten animals 


» Introduction of new species to an ar 


The growing human population will strain existing re- 
sources and require more land on which to live. As a result, 


more animal habitats will be destroyed. 


ea can mean disaster for 
native animals. When Europeans landed in Hawaii and other 
Pacific Islands, rats escaped from their ships and then preyed 
on native birds. Domestic cats introduced by Europeans also 
killed native birds. As a result, more than 100 kinds of Pacific 
Islands birds have become extinct since 1600. 
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If people do not offer endangered animals some 
kind of protection, such animals will become ex 
tinct. Through the years, concern about vanishing 
wildlife has led people to take a number of steps. 
Some animals are protected in wildlife refuges or 
parks. Others live in zoos, Many zoos and re- 
search centres breed endangered animals with 
the hope of returning their offspring to the wild. 


Breeding in captivity. Some animals have been saved by breeding 
them in captivity. In the mid-19805s, black-footed ferrets, which lived in 
Wyoming, United States, were on the verge of extinction. In 1986, the 
last surviving community of these wild animals—consisting of 18 
individuals—was rounded up to establish a captive-breeding pro- 
gramme. In 1991, federal and state wildlife officials began releasing 
black-footed ferrets into southeast Wyoming. Before being released, 


each ferret was fitted with a special collar, above, to help track the ani- 
mal's movements in the wild. 


Some wildlife conservation organizations 


For more information on endangered species and what you can do 
to help conserve them, write to the following organizations, They 
have local offices or related associations in many countries, These 
Сап generally be found in telephone directories. 


Greenpeace, Main Headquarters 
Keizersgracht 176, 1016 DW, Amsterdam, Netherlands 


Greenpeace has offices in such maj 
Sydney. 


World Wide Fund for Nature, World Conservation Centre 
Avenue du Mont-blanc, 1196 Gland, Switzerland 


jor cities as Dublin, London, and 


The World Wide Fund for Nature has offices in major cities, includ- 
ing Hong Kong, New Delhi, Petaling Jaya (Malaysia), and Wellington. 


IUCN— The World Conservation Union 
Rue Mauverney 28, 1196 Gland, Switzerland 
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1. For their beauty. Each 
animal is different from 
every other and adds to 
the beauty of nature. 

2. For their economic 
value. Limited hunting of 
wild animals provides fur 
and food. Tourists who 
visit protected areas to 
see animals in the wild 
also bring money. 
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Animals that live in polar regions must withstand ex- 
tremely cold temperatures. No land animals except ice 
worms and a few species of insects live in polar regions 
that have ice and snow all year round. But the seas of 
the Arctic and Antarctic have large numbers of wildlife, 
including fish, giant sponges, whales, and tiny shrimp- 


Arctic winter 
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Animals of the polar regions 


like creatures called krill. In addition, polar bears, эң 
lions, and walruses spend much of their time on бең 
sheets of ice in the Arctic. Penguins and seals breed æ 
the Antarctic coast. 

Many animals inhabit the vast arctic tundras (cold 
treeless plains) of northern Asia, North America, and i 
rope. They include caribou, musk oxen, reindeer, les 
mings, snowy owls, stoats, and wolves. Shallow ponds 
in the region provide a place for Mosquitoes and may 
other insects to lay their eggs. These insects serves 
food for the birds that migrate to the tundra each ss 
mer to nest. 

Animals that live in polar regions have developed | 
bodies and ways of life that enable them to deal wiht 
frigid winter weather. Musk oxen, polar bears, and ie 
deer have thick fur, which helps them stay warm. The 
arctic fox and arctic hare have short ears and tails thet 
keep them from losing much body heat. Arctic grout 
squirrels hibernate (sleep through the winter). Тһеуаҝ 
up in a burrow, and their body temperature drops, si 
ing energy during the long winter. They also do notet 
in the winter. They live off fat stored in their bodies 
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Animals of many kinds are found everywhere in the 
vast oceans. Some of the smallest animals live in the sea, 
as does the world's largest, the blue whale. Cod, halibut, 
seals, and whales swim the frigid waters of the polar re- 
gions. Lobsters, sea urchins, and many types of brightly 
coloured fish inhabit coral reefs in warm tropical seas. 
Some ocean animals live near the shore—in shallow 
water, in tide pools, and on rocks. They include anemo- 

| nes, barnacles, mussels, octopuses, and starfish. Other 
marine animals mostly such tiny shrimplike creatures 
as krill and copepods—are found in the open sea. Krill 
and some species of copepods form part of the group 
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of organisms called p/ankton. Many fish and some 
whales feed on plankton. 

The great depths of the ocean are completely dai 
and the water there is bitterly cold. Even so, anglerís, 
clams, and certain other creatures live there. On бе 
other hand, flyingfish, manta rays, marlins, and por 
poises generally swim near the ocean surface. Albe 
trosses, gulls, and petrels fly above the sea. 

Oceans provide people with such foods as crab fk 
lobster, and shrimp. However, the demand for зешш 
has led to the overfishing of halibut, herring, and some 
other marine animals. Millions of dolphins, which a 
mammals, have drowned in fishing nets that were is 
tended to catch cod, tuna, and other fish. In addition 
spills of toxic materials and other forms of pollution 
have reduced the numbers of some ocean species 
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Animals have special body features that enable them 
to survive in their environment. These special features, 
called adaptations, result from the ability animal species 
have to adapt (adjust) over time to changes in their sur- 
roundings. Adaptations for survival enable animals to 
move about, to eat, to breathe, and to sense their envi- 
ronment. Legs, wings, and fins help animals move. Teeth 
and jaws help them eat. Lungs and gills help them ob- 
tain oxygen. Eyes and ears help them find food and de- 
tect predators. 

Animals live in many kinds of environments. The body 
features of an animal that work well in one type of envi- 
ronment may not work in others. For example, the adap- 
tations that enable fish to breathe in water do not let 
them breathe on land. Even in the same environment, 
animals may have different adaptations for survival. 
Shrimp, fish, and sea turtles can all swim in the ocean, 
but they have different body features for doing so. 


Invertebrates and vertebrates 


The animal kingdom is often divided into two main groups—ani- 
mals without backbones, called invertebrates, and animals with 
backbones, called vertebrates. Invertebrates include sponges, 
worms, centipedes, starfish, molluscs, and insects. Vertebrates 
include fish, amphibians, reptiles, birds, and mammals. Inverte- 
brates are commonly known as the /ower animals. Vertebrates 
are known as the higher animals. The backbone of a vertebrate 
helps protect the spina/ (main nerve) cord. The main nerve cord 
of invertebrates is unprotected. A small sea animal, the amphi- 
oxus, has a notochord, which is a rod of cartilage that serves as 
a backbone and partly protects the animal's main nerve. The am- 
phioxus is considered to be a link between the lower animals 
and the higher animals. 


The bodies of animals 


Shrimp have tiny swimming legs, fish have fins andas 
cular tails, and turtles have flippers. Because animis 
adapt to their surroundings in many ways, there is а 
wide diversity of animals in any environment. 

This section describes some of the ways animal bet 
ies are adapted for moving, eating, breathing, and ss 
ing the environment. For information on the basic рле 
ess of adaptation, see Adaptation. 


Adaptations for moving about 


Legs and feet. Mammals, birds, insects, and may 
reptiles and amphibians have legs with feet that enbi 
them to walk or run on land. Most amphibians, mam 
mals, and reptiles walk on four legs. Birds and people 
walk on two. Insects have six legs, and spiders have 
eight. Millipedes may have up to 200 legs. 

Animals can crawl without legs and feet. Such tiny 
creatures as planarians and other flatworms slide by 
moving many small hairlike structures, called cili tet 
and forth like miniature oars. Snails move by coating 
ground with a sticky fluid from their bodies. They te 
crawl through the fluid using a muscular organ caledi 
foot. Most snakes slide along the ground by bending 
their bodies from side to side. An earthworm 
through the soil by alternately lengthening and shon 
ing parts of its body. p 

Many walking and crawling organisms live in waite 
Crabs and lobsters have legs that enable them to 
across the bottom of a body of water. "m 

Wings. Three groups of animals have the €: 
under their own power: (1) insects, (2) bats, and B 
Most insects have two pairs of wings. Muscles i 
the thorax (middle section of an insect's body! m 
wings up and down. 
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trich one of the fastest land animals: 
as high as 65 kilometres per hour. 
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tive speeds The maximum speeds of animals vary greatly. Birds are the fastest of all animals, with flying speeds 
= of more than 320 kilometres per hour. The speediest land animals outstrip the fastest water апі 
mals. Many of the figures given in the table below are estimates because scientists have difficulty 
measuring the speeds of wild animals. In addition, the maximum speed of an animal may differ 
widely from its usual speed. A rabbit runs faster than a greyhound for a short time. But the grey 
hound can keep up its speed for longer distances. 


Blue jay 
30 kph 


The fastest animal is the 
peregrine falcon. With power: 
ful wings and a streamlined 
body, this bird can reach a 
speed of more than 320 kilo- 
metres per hour as it swoops 
down on prey. 


Domestic cat 
48 kph 


Human being 
30 kph 
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Long, slender front wings and small hind wings enable the 
fast-flying hawk moth to hover like a hummingbird 


A caterpillar crawls by pulling the back part of its body 
ward the front, then pushing the front part forward. 


A tail and fins serve most fish in swimming. The tail of a male 
fancy guppy, above, may grow longer than its body. 


made up mostly of skin stretched over long finger 
bones, Breast muscles raise and lower the wings. 

Birds have powerful muscles attached to their wings 
and breastbone. Bird wings are covered with feathers, 
which also aid in flight. 

Some animals, including flying squirrels and flying le- 
murs, can glide but not fly. Such animals jump from 
trees or high ground. They have big feet or folds of skin 
that spread out to serve as "wings" for gliding. 

Fins, tails, and flippers. Many types of animals swim 
in fresh or salt water. Fish have well-developed tails and 
fins. Most fish swim by bending their powerful, muscu- 
lar tail from side to side. Fins on the top, bottom, and 
sides of fish are used to maintain balance and to ma- 
noeuvre in tight areas. Dolphins, porpoises, and whales 
swim by moving their massive tails up and down rather 
than side to side. Turtles swim by paddling with their 
webbed feet or their flippers. 

Jellyfish and squids swim by jet propulsion. When a 
jellyfish pushes water out from under its body, it is 
thrust in the opposite direction. A squid takes water into 
its body cavity and then squirts the water out through a 
small opening called a funnel. This action repeated 
many times pushes the squid forward. 

A number of species of birds can swim. Some ducks 
and gulls paddle on the surface of the water using their 
webbed feet as oars. Divers and torrent ducks dive un- 
derwater, where they swim by kicking their feet. Pen- 
guins use their feet and their wings to swim. 


Adaptations for eating 


All animals need food to survive. Animals eat plants, 
other animals, or both plants and other animals. Animals 


“ш 
Powerful hind legs make the frog a champion jumper 
above, and an expert swimmer when in the water. 


that eat plants are called herbivores. Zebras, cattle a 
moose are herbivores. Animals that eat other алі 
are called carnivores or meat-eaters. Dogs, lions * 
sharks are carnivores. Animals that eat both pane 
animals are known as omnivores. Bears are «Са 
Biologists describe the relationships bew Т 
in a habitat and the foods they eat as а хас v fron 
nically, a food chain involves the flow of е9 p^ e 
the sun to green plants to animal сопе даз 
ple, a simple food chain in a meadow lin Р s that eit 
the deer that eat the grasses, and the wol er lants #* 
deer. Sometimes, many kinds of animals аай t 
involved in complex networks of food chains. 
works are called food webs. 
Most animals eat a variety 
geons eat fruit, grain, and nuts, and the 
feed on insects, snails, and worms. nail called 
Some animals eat only a few foods АЧ marine 
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ocean. Plankton are too small to be e 5, uch 
by animals that feed on them. Some ives while st 
barnacles, sweep water past те a capt! d 


out the tiny plankton, which are t 
process is called fi/ter feeding. 
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Baleen whales are probably the best-known filter 
feeders. These animals, which do not have teeth. feed by 
gulping huge mouthfuls of water containing plankton 
small fish, and other marine organisms. They then force 
the water out of their mouths through a series of strain 
ers called ba/een. The food is captured on the baleen 
and then swallowed. A baleen whale can consume as 
much as 3.6 metric tons of food a day 

Teeth and jaws. Many animals eat food that they 
need to tear into pieces small enough to be swallowed 
and digested easily. Teeth and jaws are adaptations for 
tearing food. Teeth may also be used to kill prey 

Teeth are adapted for the particular type of food an 
animal eats. Deer, giraffes, and other herbivores have 
teeth with broad surfaces for grinding grasses and 
plants into small bits. The powerful front teeth of bea 
vers enable these animals to cut down trees for food 
and shelter. Lions have razor-sharp canine (pointed) 
teeth for killing and then tearing prey 

Birds have bills that are adapted for certain types of 
Aey whale filters food from water by squeezing the water feeding. A hawk has a sharp, hooked beak for tearing 
96 mouth through thin plates called baleen. prey. A woodpecker uses its long, pointed bill to drill 
into the bark of trees to find insects. 

Insects have jaws and movable mouthparts that act 
like teeth. The jaws of grasshoppers are adapted for cut 
ting and chewing plants. Mosquitoes have needle 
shaped mouthparts for piercing skin and sucking blood 


Adaptations for breathing 


Most animals need a continuous supply of oxygen to 
survive. The entire process of obtaining and using oxy 
gen is called respiration. That part of the process that in 
volves how an animal takes oxygen from its environment 
and gives off carbon dioxide is known as breathing. This 
section focuses on breathing. For a complete descrip 
tion of how oxygen flows to various cells of an animals 
Itt body and how it is used by those cells, see Respiration. 

паз loose jaws thil E The way that animals breathe depends on where they 
live. Land animals get oxygen from the air. Aquatic ani 
mals obtain oxygen from water. 

Many land animals have lungs for breathing. As blood 
flows through the lungs, it picks up oxygen from the air 
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and releases carbon dioxide. The blood then carries oxy- 
gen to the rest of the body. See Lung. 

Many aquatic organisms, such as fish and tadpoles, 
use gills to obtain oxygen that is dissolved in water. 
Some animals pump water across their gills to increase 
the efficiency of breathing. Sharks do this by swimming 
continuously. 

Tiny tubes called tracheae allow insects to breathe in 
air. Tracheae branch throughout an insect's body. They 
open to the outside air through holes called spiracles. 
When air enters the tracheae, oxygen is carried to every 
cell in the body. 

Some animals that live in damp environments have 
unusual ways of breathing. For example, some small sal- 
amanders have no lungs or gills. They breathe through 
their moist skin. 

A few animals, including tapeworms and other para- 
sites, live where oxygen is not freely available, such as in 
the host's intestines. These animals use a special diges- 
tive process to get oxygen from their food. 


Tracheal system 


Spiracles are openings оп the outside of an insects body. Air 
enters the body through these openings and flows into air sacs. 
A tracheal (air tube) system distributes the air. 


Gills are the breathing organs of most fish. The thin tissues of 
the gills absorb oxygen from the water. A fish gulps in water, 
and then forces it out through the gill openings. 


Lungs supply vital oxygen 
to the blood of the higher 
animals. Air containi 
oxygen flows through the 
trachea into the lungs. 
There, the oxygen is ab- 
sorbed by the blood. 


Touch. Woodcocks and many other birds can use the 
tips of their beaks to locate worms underground. 


Smell. The forked tongues of snakes and some lizards 
are used to smell as well as to touch. 


Taste. Catfish and certain other fish have cells called 
taste buds in the skin that covers their bodies. 


It from 
Bats navigate by the echoes ше resul 
their high-pitched sounds striking objects. 


fiy: large 
A dragontlys 
Sight. 9 s 


enable! 
compount ing objets 


to detect то 
~A at great distances 


Atable of animal intelligence 


Animal 401 


Many animals сап learn to do some tricks if they are carefully 
tained. But the ability to do tricks is not a sign of intelligence. 
fen fleas can be trained as circus performers. 

Scientists measure the intelligence of animals by giving 
them problems to solve and by studying their behaviour. In 
the past, most animals were studied in isolation from other 
animals. They were tested for how they performed tasks when 
given food as a reward. 

Today, however, many studies of animal intelligence focus 
onanimals in group settings. Such research concentrates on 
the intelligence animals use in their dealing with others of 
their kind and in solving group problems. Scientists believe 
this social intelligence may be closely related to the develop- 
ment of language skills. The ability to use language repre- 
sents a high degree of intelligence. 

The following table provides information on the intelli- 
gence of a number of types of animals, based on various sci- 
entific studies. 


Apes and monkeys have the most humanlike intelligence. 
Chimpanzees seem to be the most advanced. They can make 
tools, plan complicated searches for food, and even count. 

can also communicate by means of symbols. For exam- 
ple, they may use certain gestures to symbolize particular ob- 
[ects actions, or states of being. 
i aquatic mammals, such as dolphins, whales, and sea 
ions, have brains much like those of human beings. They are 
Capable of learning symbolic communication that may have 


properties like those of language. For example, dolphins 
seem to recognize differences in meaning based on the order 
in which the symbols are presented. 

Carnivorous mammals in the cat and dog families show learn- 
ing ability as good as, or better than, all animals except apes, 
some monkeys, and large aquatic mammals. Lions, tigers, and 
wolves can probably learn more rapidly than domesticated 
cats or dogs can. 

Hoofed animals. Pigs are the best problem solvers among the 
hoofed animals. 

Rodents are generally good at solving problems that involve 
finding their way through complicated pathways. 

Birds, such as the raven and the pigeon, can solve simple 
counting problems. Parrots can learn to say human words and 
use them meaningfully in naming and counting objects. 

Amphibians and reptiles are difficult to test, but alligators, 
crocodiles, turtles, and large monitor lizards may rival mam- 
mals and birds in locating sources of food and in some other 
forms of nonsocial learning. 

Fish. Salmon and some other kinds of fish can remember 
odours for as long as several years. Sharks have brains as 
large as those of some birds and mammals. They have keen 
senses, and are clever at finding food and avoiding danger. 

Animals without backbones often seem to learn very little. 
But some have remarkable and specialized abilities involving 
communication, food, and place learning. Many scientists 
consider octopuses to have the most complex brains of all the 
invertebrates. Octopuses learn rapidly and have distinct per- 


sonalities. 


Adaptations for sensing the environment 


Ee of animals have special body parts that re- 
stimulus ee in the animal's environment. Such a 
sound, ыд might come from an odour, a sight, а 
such a s азе ora touch. The simplest kinds of animals, 
Жш, nges, have no special body parts and react 
p With their body cells. Animals with more com- 
fig ге especially vertebrates, have 
Ns are cuti d ans for reacting to stimuli. These 
System, ed in the articles on Brain and Nerv- 
i жааи, such as hydras, react to stimuli 
бео 5. These sensory cells are scattered 
Post other a t cells of the body. The reactions of 
More of the muc of animals depend largely on one or 
"9, smell t Jor senses. These senses are sight, hear- 
laste, and touch, See Senses. 


Some senses are more important to one kind of ani- 
mal than to another. Most birds cannot find food if they 
cannot see it. Hearing is vital to bats. If the ears of a bat 
are covered, the animal will crash into objects when it 
tries to fly. A keen sense of smell enables dogs and 
wolves to find food, follow trails, and recognize danger. 
Taste is highly important to many insects. The butterfly 
finds its food by sensing the sweetness of flowers with 
its feet. A cat's long whiskers serve as touch organs. 
They enable the cat to feel its way through underbrush 
and avoid bumping into objects. 

A number of animals have special senses. A rattle- 
snake has pit organs on the side of its face that sense 
heat. These organs enable the snake to tell if a mouse or 
some other warm-blooded prey is nearby, even in total 
darkness. Some scientists believe that some birds and 
insects can detect the direction of the earth's magnetic 
field. This ability may help these animals navigate. 


How animals protect themselves 


The we 

: “tb ап animal is filled with danger from ene- 

Mals protect t Оп describes some of the many ways ani- 
in emselves from such danger. 

Predator ig М Safe place. The best protection against а 
sleep in a Bion being seen by it. Many animals rest 
down crack in; hiding place. Some desert toads crawl 
Ck oF under n the mud. A cricket hides under a large 
Moles dig е the loose bark of a tree. Worms and 
ir erground tunnels. 
Main oF gpp Such as rabbits, leave their nests 
Miesto spot nat Night, when they are harder for ene- 
Periods so they ш. 5ресіеѕ become active for only short 
are not exposed to predators for long. 


Camo! . Many animals are difficult for enemies 
to see ee they resemble their surroundings. The 
various ways animals blend with their pr ke 
called camouflage. For camouflage to be effective, the 
animals must remain motionless or nearly so. e 

Protective coloration is colouring that helps anima s 
to hide. A dark moth lying against the brown or blac! 1 
bark of a tree is hard to see. However, that “ae mot 
would be clearly visible if it sat on a green leaf. 

A number of ‘animals can change their colours an 
thus remain camouflaged even when moving omong 
backgrounds that have different colours. ре se 
leon, a type of lizard, is green when surrounded by 
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Animals defend themselves from enemies by a variety of means. 
Some use such weapons as sharp teeth and claws. Others sim- 
ply run away from attackers. In some cases, the weapons an ani- 
mal uses for defence are the same ones it uses to capture prey. 


A lobster's claws are powerful weapons. The animal users 
claws to seize crabs, fish, snails, and other prey. The strong 
toothed claws then crush the prey and tear it into pieces. 


The armadillo's armour protects the animal from harm. The 
bony plates of the armour fit together so well that the armadillo 
can roll up tightly into a ball when an enemy comes near. 


d thee 
Sharp claws called ta/ons are used by owls to дач 
nests from intruders and to capture prey. A sawW 
spreads its talons to catch a mouse, above 


Speed is the impala's main defence. An impala can run as fast as 
80 kilometres per hour in bounding leaps. 


d 
7 e bufal? 
Large, heavy horns protect the slow-moving ba fighter 


J owe! 
southern Africa from enemies. A fierce and p 
this animal can even kill an attacking lion. 


Arer g protect a porcupine from attack. When 
touched, the barbed quills come off the porcupine and hook » roof of the mouth w 
into the attacker's flesh, where they can cause painful wounds. d rain t 


Rattlesnake fangs inject deadly ро!5 


s mout 
move forward when the snake opens its 


Animal camouflage 


; i winter, ptar- 
Ips many animals hide Searls Bard Woes Кү its col- 
Pin feathers match the snow, top left The roe deer ls have wing markings that 
resemble those of its woodland home. Some ee certain trees. The hen 
"rk like bark. They seem to disappear меш ndi s. 
Peisinfs colours make it seem part Obits sur aCe 


inicr helps many animals 
б. Some a T 


avoid pred- 
nimals mimic (resemble) 

in their environment or 
is als. The wings of a dead-leaf 
S, above, resemble leaves. Some 
90k so much like a bumble 
Mies often avoid them. The 
bles jm a Ong, slender body that 
opp. thin leaves of a sea plant. A 
aig en the stem of a rosebush 

i rn that birds 
t. 


! ene 


uch like a tho 
Verlook th 


е іпѕес 
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leaves but turns brown when moving slowly on bark or 
on the ground. The ptarmigan, an arctic bird, is brown 
in summer but becomes white in winter, when snow 
covers the ground. 

Mimicry helps many animals avoid predators. Some 
animals mimic (resemble) other objects in their environ- 
ment. For example, many green insects are shaped like 
leaves. Some caterpillars look like lizards or bird drop- 
pings. Stick insects are shaped and coloured like twigs. 
Anglerfish resemble rocks on the ocean floor. 

Batesian mimicry is a form of mimicry in which an 
otherwise harmless animal strongly mimics an offensive 
animal. This type of mimicry was named after the Eng- 
lish naturalist Henry Bates, who studied it in the 1800s. 
Bates observed that some harmless species have colour- 
ing and behaviour that make them look like a dangerous 
or bad-tasting animal. A predator spotting such a spe- 
cies may mistake it for the undesirable animal and leave 
it alone. For example, viceroy butterflies are believed to 
be tasty to birds. But birds rarely attack them because 
they look like foul-tasting monarch butterflies. See Pro- 
tective coloration. 

Escaping by flight. Many animals run away from an 
attacker. Antelope sprint away at high speed when 
charged by a lion or a cheetah. Many animals stay near 
safe places, such as burrows, and run to them if at- 
tacked. The octopus squirts a black inky fluid to conceal 
itself and then quickly swims for safety. 

Armour. Some species have a hard shell or covering 
that is used as armour against predators. Clams pull 
back into their shells when a predator approaches. 
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Many tortoises can pull in their head, legs, and ui 
when attacked. Armadillos and pangolins are covers 
by hard, bony plates. When frightened, they roll к 
tight ball that is difficult for enemies to penetrate 

Playing dead. A few species sometimes fool prea 
tors by lying motionless and appearing to be dead #8 
predator does not deliver a killing blow or bite, these 
animal may have a chance to escape. A threatened ep» 
sum goes limp. The hognose snake flips onto its bad 
when a predator approaches. 

Giving up a body part. Many animals break of а 
nonessential part of their body when attacked. The ge 
lizard breaks off its tail, which flops about and attrac 
the attention of the predator. While the attacker ил 
gles with the tail, the lizard escapes. In most cases, te 
lost body part grows back quickly. 

Fighting. Many animals have special weapons fer 
fighting predators. The sharp hooves of a moose ori 
claws of an ostrich can rip open an enemy. Porcupine 
have long, sharp quills on their back, sides, and tal 
Some species strike attackers with their quilled tais ® 
quills come out easily and stick in the attackers. Bees 
and wasps sting animals that approach their nests. 

Chemical defences. A number of animals use spe 
cial chemicals for defence. Hagfish and one kind of s 
fish give off huge quantities of slime when disturbed 
The bombardier beetle squirts irritating chemicals ## 
enemy. The spitting cobra spits blinding Mes 
eyes of attackers. Skunks spray foul-smelling ch 
Birds from New Guinea called hooded pitohuis hav 
poisonous feathers and skin. 


How animals reproduce 


All types of animals reproduce. Many animals have 
special organs that are used in reproduction. These or- 
gans are called gonads. Some simple animals do not 
have gonads, but they are still able to reproduce. The 
various methods used by living things to reproduce are 
described in detail in the Reproduction article. 

There are two general forms of animal reproduction: 
(1) asexual reproduction and (2) sexual reproduction. In 
asexual reproduction, only one parent produces the off- 
spring. In sexual reproduction, two parents of opposite 
sexes are needed to produce the offspring. Many of the 
simplest animals, including sponges, sea anemones, 
and some flatworms, reproduce asexually most of the 
time. Sometimes, they reproduce sexually as well. Most 
other kinds of animals reproduce only sexually. 

Asexual reproduction. Planarians and some other 
flatworms can reproduce by fragmentation, the division 
of the body into two or more pieces. When a planarian 
reproduces asexually, it typically divides into two sec- 
tions, one with the head and the other with the tail. Each 
section then grows the parts that are missing and be- 
comes a complete new individual, 

Hydras and some sea anemones reproduce by bud- 
ding. The animal produces small Projections, called 
buds, from its side. These buds develop into miniature 
copies of the parent. The buds eventually detach from 
the parent, and the individuals produced by budding 
grow to be as large as their Parents. Then they can put 
forth buds to create their own offspring. 


Sexual reproduction. Animals that reproduce o% 
sexually do so with special sex cells known pee а 
Female sex cells are called eggs and are pro cellsat 
the female gonads, the ovaries. The male e А 
known as sperm and are made in the e e 
testes, Sperm are much smaller than 6995 5 ena 
tail that enables them to swim toward eggs- imal sat? 
sperm cell unites with an egg cell, a nd wil 
form. The process in which the sperm un! 
egg is called fertilization. : кё 

External fertilization occurs outside |y without a“ 
Many aquatic animals reproduce € of etd 
meeting. Female sea urchins release m! me time, 
cells directly into the water. About the ета й 
males release their sperm. The sperm SW to fertili 
water, and some unite with eggs; n A 
The fertilized eggs develop into swimm and even 
which are called /arvae. The larvae grow become 
sink to the bottom of the sea, where they f their pr^ 
sea urchins with bodies similar to those animals bo 

Internal fertilization occurs within ku and die U^ 
gametes are released on land, they reproduce - 
sequently, land-dwelling animals that rf to take ph 
ally have developed ways for fertiliza! i 
inside their bodies. of such зр 

Animals mate in many ways. Males te b eleif, 
snakes, lizards, birds, and mammals pes bod 
sperm directly into an opening in t P исіне orga" 
tilization occurs in the female's repro 


an animals 


| 


Male newts do not release sperm directly into the fe- 
miti body. Instead, they deposit a packet of sperm at 
ж bottom of a stream or pond. When the female 
janes over the sperm, she draws them into an opening 
ghee body that leads to her reproductive organs. Sev- 
qmi other animals, including mites and scorpions, mate 
ma manner similar to that of newts. Males deposit pack- 
ретп on the ground, which are then picked ир 


Insimost all mammals and some reptiles, the embryo 
developed animal) grows inside the female's body 
a However, in birds and some reptiles, 
Ж роо develops outside the body. The female lays 
mein which the embryo develops. See Fertilization. 

behaviour consists of actions that help 
Weis find and choose suitable mates. This behaviour 
00 follow a specific pattern according to species. 
ТБШ courtship behaviour helps ensure that ani- 
Tis mate with members of their own species. If two 
species mate, they may not produce young, or 
Ser offspring may be unhealthy or unable to pit 
Ate Such courtship behaviours as singing and display- 
9 colours help animals recognize their own species. 
mates find each other in a number of ways. 
birds are attracted to the beautiful songs and 
of males. Female grasshoppers, cicadas, 
po^ and toads also are attracted to the calls made 
да Of their species. Female silkworm moths re- 
Pag the air a perfumelike chemical called a phero- 
a males from as far away as several kilo- 
= Certain times of the year, female dogs give off 
Mie cedat attracts male dogs. Female fireflies 
fireflies that flash their lights in a certain 
E EN cx lizards bob their heads 
Yhnically a female approaches. Siamese fight- 
poma complicated courtship dance, fol- 
a. ease of eggs and sperm into the water. 
5 choose particular mates. The female 
typically prefers to mate with the largest 


Animal reproduction may be asexua/ or s 


Animal 
"Production 


narians, /eft, split into two worms. Hydras, middle, grow from p! 
ent. In sexual reproduction, right, a sperm cell fertilizes an egg, 
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Animal reproduction 
Approximate Typical ambar 
gestation. new born 
Animal period 
(American) 9 weeks* 5060t 
Bat bat) A4 days ! 
Cat 65 days 4 
Dog 9 weeks 1.10 
Elephant 21-22 months 1 
ра 10-14 days” 1,000-2.000t 
19-21 days 47 
Guinea 68 days 5 
Hamster (golden) 16 days 69 
Horse 332-342 days 1 
Lion 100-119days 3-4 
Monkey (spider) 226-232 days 1 
Mouse (house) 19-20 days 58 
Rabbit 30 days 34 
Robin, European 13-14 days* 46 
Sheep 150-180 days 1-2 
Squirrel (red) 36-42 days 3 
Tiger 104-106 days 2-3 


'Appraximate incubation period. Р 
Approximate number of eggs a female lays Not ай oí thee hatch into srwborns 


male. The peacock spreads his fantastic tail feathers, 
hoping to coax a peahen into becoming his mate. Pea- 
hens choose males with many spots on their tail feath- 
ers. Male birds of paradise gather in a tree. When a fe- 
male appears, the brilliantly coloured males strut and 
dance to show off their bright feathers. If a female 
chooses to watch this display, she will usually mate with 
the male that has the brightest colours. 

Male bowerbirds build chambers or runways, called 
bowers, made of sticks or other material. They decorate 
these structures with brightly coloured stones, bones, 
or other objects. The male dances and bows in front of 
his bower, hoping that a passing female will accept him 
as a mate. If one does, she enters the bower with him, 
and they mate there. 

Some male animals give food to possible mates. A 
male tern catches a fish and offers it to the female he 


exual. Planarians and hydras can reproduce asexually. Pla- 


rojections called buds on the par- 
which develops into a new animal. 


deal reproduction [м rpm 
Reproducing by dividing Reproducing by budding Son dd E" 
Planarians Hydras Sperm cells 
ж" 
Adult planarian 
E Aai 
Division begins m 
Bud 


= completed 


Two adult 
planarians 


Adult and, 
offspring 


Developing embryo 
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wants for his mate. A male dance fly brings a dead in- 
sect to a female. She eats the insect while mating with 
the male. A male that does not bring a dead insect risks 
being eaten by the female. 

Mating is dangerous for some male spiders and in- 
sects. Male black widow spiders are sometimes eaten 
by females after mating. A female mantis may pounce 
unexpectedly on a male in her vicinity. Sometimes, she 
mates with a male and then eats him. 

Regeneration. Some kinds of animals, mostly simple 
animals, can replace lost body parts by regeneration. |f a 
sponge is broken into small pieces, some of the frag- 


The courtship ritual ofthe 
Laysan albatross involvere 
elaborate dance betweeng 
male and female, /eft, before 
they mate. Through courtship 
rituals, animals can idently 
members of their own spe 
cies for mating. In some 
cases, such rituals help them 
choose specific mates, 


ments will grow into new sponges. Earthworms E 
their marine relatives can regenerate their heads ortaik | 
if those parts are broken off. Crabs and lobs А 
grow new claws. Sea cucumbers sometimes ti pe 
their intestines and other internal body parts to 0 
attackers. New parts grow back quickly. he 

Even some vertebrates can regenerate parts 0 3 
bodies. A salamander that loses a leg wil gn 
one. Many salamanders can break off their tai s us 
cape the grip of an enemy. These animals soont E 
new tails. Mammals can regenerate hair, nails, 
other body tissues 


How animals raise their young 


The newborn young of many species need no care 
from their parents. Even from birth, they can move 
about and find food on their own. The young of other 
species need parental care for some time after birth. 
One or both parents provide them with food and pro- 
tection until they are old enough to manage for them- 
selves. 

Most kinds of animals never see their parents. For ex- 
ample, clams and many other invertebrates release their 
eggs and sperm into the water, where fertilization takes 
place. Carried around by ocean currents, the young of 
these animals may travel far from where their parents 
live. The female leatherback turtle swims thousands of 
kilometres in the ocean to tropical beaches. She then 
digs a hole on the beach and lays her eggs. The eggs 
hatch in the warm sand after the female has returned to 
the sea. 

Providing food is one of the main ways animals care 
for their young. Even females who never see their off 
spring provide them with food. The female's eggs con 
tain yolk and other nourishing substances that serve as 
food for the developing embryos. Female sea urchins 
and herring produce vast numbers of small eggs, each 
of which has little yolk. Offspring from these eggs are 
extremely tiny when they hatch and must find their own 
food to grow. Their chance for survival is relatively 


Jy a few 
small. Female birds, on the other hand, origi 
eggs, each with large amounts of yolk. А higher chart 


these eggs are relatively large and have 
of survival | ring pror 
Some animals that do not see dem egg. 
their young with food in addition to t : which suppl! 
Many flies lay their eggs on rotting eae 
the young flies with food. The female CIS el 


lys! 
» has stung, para 
her egg on a grasshopper that she has feeds on the 


7 in 
and buried. After hatching, her offspri 9 nds fresh 
grasshopper. The female burying d ad then Es 
dung (manure), rolls a piece into а 1 After hatching 
it. She lays her egg on the dung bal Р 
young beetle feeds on the dung datis they eed Pe 
Mammals nurse their babies veriod lasts ОП 


) 
on the mother's milk. The nursing f pei 
and many other SP Ё. 


phants 
s elep fore 
ammals, suc d yea sbe 
e ^ 


weeks in mice, har 


among some larger 


1 rs 

rhinoceroses, the young may nu the mothers Ї 
they are weaned — that is, taken off s mother an pid 

Incubation. in many species, the s and youn bt 
times the father remain with their е9 in à nest не" 
incubate their eggs by sitting оп the pa embry 5 

helps 
T » eggs warm and help the € 

tion keeps the є 99 * pins bird After ^ s eid 
to develop quickly into a y trip 


» many hunting 
hatch, the parents may make тг 
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Monkeys tak 
e good cari i A 
Banus iw oreet сага thelr babies. These crab-eating A baby wallaby stays in its mother's pouch until it can care for 
refully. Most monkeys fight А or their young and train them itself. Wallabies belong to a group of animals called marsupials, 
»ys fight fiercely to protect their babies. which give birth to extremely undeveloped young. í 


day, trying to catch enough insects to feed the hungry 
nestlings (young birds). When the young are old enough 
to hunt, they leave the nest and fly away. 

Among many species of birds, including pigeons and 
starlings, the parents take turns incubating the eggs. 
Among ducks, geese, and some other birds, the females 
are the only incubators. In most species of hornbills, the 


Names of animals and their young 


Animal Male Female Young 
Antelope bull doe kid 
Bear boar sow cub 
Bee drone queen 
Cat" tom queen kitten 
Cattle’ bull cow calf 
Chicken cock, rooster hen chick 
Deer buck, stag doe, hind fawn, calf, kid 
Dog dog bitch, dam puppy, whelp 
Dolphin bull cow calf 
Duck drake duck duckling 
Elephant bull cow calf 
Fox dog vixen kit, cub 
Goat billy, buck nanny, doe kid 
Kangaroo buck, boomer doe, flier joey 
Lion lion lioness cub 
Pig boar sow piglet, shoat 
A Sheep ram ewe lamb, lambkin 
‘Ween: Adélie Swan cob pen cygnet 
"hil i his feet, Hise incubates an egg by holding it be- Tiger tiger ren it 
bation lasts f, y heat protects the egg from the Antarctic Turkey cock LU pau E 
Ога period of 33 to 38 days. rere ue numerous alternate names for this animal and Is young 
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female even imprisons herself inside a walled-up nest 
chamber to incubate eggs. The male passes food to the 
female through a tiny slit in the wall. In a few species of 
birds, the male does all the incubating. For example, a 
female emperor penguin lays a single egg, which the 
male then incubates on top of his toes. He tucks his toes 
and the egg under the fluffy feathers of his belly. When 
the egg hatches, the little penguin stays warm and 
grows in this cosy “nest.” 

Female pythons also incubate their eggs. They pro- 
duce the heat to warm their eggs by twitching their 
muscles, much as people do when shivering. After the 
baby pythons hatch, they must find food and shelter on 
their own. 

Providing shelter. Some species provide shelter for 
their young. A female lizard may lay her eggs in an un- 
derground nest, where they are hidden from predators. 
The huge nests of social weavers, a type of African 
weaverbird, protect the baby birds from bad weather 
and enemies. Some frogs and fish build nests for their 
eggs and young. A few tropical frogs carry their tad- 
poles around on their backs until they find a safe pool of 
water for the young frogs. 

Parents sometimes provide shelter for their offspring 
within their own bodies. The male seahorse carries the 
female's eggs in a pouch. When the young seahorses 
hatch, the male releases them from the pouch. Female 
kangaroos, koalas, opossums, wallabies, and other mar- 
supials give birth to tiny, poorly developed offspring. 
The babies mature in a pouch on the mother's abdomen. 
There, they nurse and are protected by the mother. One 
kind of Australian frog swallows her eggs into her stom- 
ach, where they develop. After the eggs hatch, the fe- 
male opens her mouth, and tadpoles and small froglets 
come out. 

Providing protection. Parents often protect their 
young from enemies. A male stickleback fish will attack 
any predatory fish or insect that approaches its young. A 
female scorpion carries her babies on her back and de- 
fends them with the poisonous sting on the tip of her 
long tail. Female crocodiles guard their nests and will 
fight any predator that comes near, As young crocodiles 
begin to hatch, they cry out, and the female helps them 
dig out of the nest. She then gently picks them up in her 
jaws and carries them to a nearby pond. A female bear 


Fur seals start life in some 
with many other pups aa 
their mothers. Mother sea 
divide their time Береке и 
ing at sea and nursing the 
pups on land. Each mothe 
seal nurses and tends osh 
her own young. 


Animal Group Animal 
Bird flock Lion ve 
Bee swarm we 
Dog pack Monkey pe 
Elephant herd Partridge Me 
Fish shoal Quail hs 
Goose lin flight) skein Seal er 

{on land or Ё 

in water) gaggle Whale " | 
Grouse covey p 
Kangaroo herd Wolf 

mob < 

1 1 re 100 close * 

will sometimes attack people who ventu - 


her cubs. A female pet dog may attack even her 
she fears that her puppies are threatened. — a 
Group care. Some animals live together 
several families. As many as a hundred pairs 0 a 
weavers raise their chicks together ina ane = 
eral female lions may care for their young a coloni 
gether. Naked mole-rats live in undergroun 


z ther 
One female produces offspring. Most B 
group vi 
king 
together to defend their young xen 
ard. When attacked by a wolf, a 
protect their calves by placing de ge 
i „ Young ant i 
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may try to pounce on the 
They also play with one an 
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defend наї to fight effective and apt 
enables some animals to learn how 10 
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Amais homes provide shelter from harsh weather 
protection against enemies. Some animals have shel- 
wa hat they use only once. Others make homes where 
hey bee for many years. However, a number of animals, 
exh as fish that live in the ocean, spend their whole 
tes moving about. They never have homes. 

Amber of animals use caves, cracks in the ground, 
Ins plants, or rocks as temporary shelter. Garter 
sakes and many insects spend the night under rocks 
Ме shelter the next day to hunt for food. 

Some animals build their homes. Field mice collect 
Ssd grass and then construct a small nest under a pro- 
iive log. Many birds and squirrels collect grass and 
мар to build nests in the trees or on the ground. Go- 
penand moles dig burrows in the soil. 

Home ranges. Most animals live within certain areas 
аот their home range. An animal's home range in- 
МЕ all the resources an animal needs to survive. By 
Wag within a specific area, an animal can learn where 


Seti find food or shelter there. 
The size of an animal's home range depends typically A raven's nest is usually built on a cliff in late winter. The bird 
n fhe animal's size. Crickets and sea urchins have small makes its nest out of sticks and lines it with bark, moss, cattle 


tome ranges, But elephants and lions may have home hair, wool, seaweed, grasses, or rabbit fur 


‘gts that cover vast distances. Big animals require ex- 
sve home ranges to obtain the large amounts of 
bod they need to survive. 
Sone animals defend their home ranges from other 
995 A defended home range is called a territory. 
Sng of a warbler, the hoot of an owl, or the roar of 
Ша кат» other animals of their kind to stay away. 
use chemical warnings rather than 
Seeds to ward off invaders from their own species. In- 
Сап easily smell the urine of wolves and the 
тал» of cats and hyenas and know that a territory 
“чу occupied. Often the intruder leaves without a 


A mountain lion's den is usually in a hidden, protected place 
The animal may use a cave, a thicket, or a group of rocks. 


5 home is an empty sea snail shell. When the 


Pants Vithi elope marks his t. : : 
in i his territory by rubbing his face on й 
Cent that its borders, His facial glands release a fluid witha ле о large for the shell, it looks for a larger one. 
CI 


Other males to stay away. 


fight. Sometimes, however, fights break out over terri- 
tory, resulting in injury or death. 

Group living. Many animals live in groups. Some 
groups, such as herds of elephants, remain together for 
many years. Others are small families that come to- 
gether only during the breeding season. A mother and 
father bird may cooperate in raising their nestlings but 
may separate when the young leave the nest. 

Wolf packs and some other animal groups have a so- 
cial order called a dominance hierarchy. In such groups, 
every member has a certain rank in the hierarchy. High- 
ranking members are called dominant individuals, and 
iow-ranking ones are known as subordinate individuals. 


Meerkats live in colonis й 
up to 30 individuals. These 
burrowing animals of south 
ern Africa leave their under 
ground homes only during 
the day. Meerkats stand up- 
right to watch for large binds 
that may attack them, left 


The dominant individuals have first choice of such re 
sources as food and water. They also have their pickol 
mates. See Dominance. 

Some groups are large and complex. Ants, bees, and 
termites live in huge colonies that consist of many н 
sands or even millions of individuals. The individulsi 
these colonies often have specific tasks. With honey 
bees, the queen bee is responsible for producing e9% 
Workers search for pollen, make honey, and ar 
care for the queen and her offspring. Drones do little 
but fertilize the queen's eggs. на 

Fish may form large shoals in the open doe 
ring shoals may consist of hundreds of millions 


Animal migration 


Why animals migrate. The environment of some an- 
imals becomes extremely harsh at certain times of the 
year. In winter, for example, high mountains become bit- 
terly cold. Snow and ice cover the peaks, and food be- 
comes hard for animals to find. Some animals survive by 
hibernating. Others travel to places where the weather 
is milder and more food is available. The next spring, 
these animals return home. This type of regular round- 
trip journey is called a migration. Many animals that mi- 
grate live in the mountains or far from the equator. Mi- 
grating animals usually travel in large groups. 

Animals migrate for other reasons than to escape 
cold weather. Some travel to favourite feeding areas or 
to special places to produce their young. 

Animal travellers. Many birds make seasonal migra- 
tions. Some simply move short distances from the 
mountains to the valleys below. Others make remark- 
able long-distance journeys. In the autumn, huge flocks 
of ducks and geese fly south for the winter. European 
white storks spend the spring and summer in northern 
Europe, where they breed and raise their young. They 
fly as far south as southern Africa for the winter, 

The arctic tern is the champion long-distance travel- 
ler. Terns breed on islands in the Arctic Ocean. In late 
summer, they begin a long journey and fly all the way to 
Antarctica. They feed on the fish that are plentiful there 
before flying north to the Arctic to breed the following 
summer. A tern making this round tri as ma 
as 35,400 kilometres. : оь 7 

Humpback whales and blue whales also make long 


Repeated migrations are — b 
го 
white stork This bird lives in northern Eu 


г on 
summer. Every autumn it flies to мас by the 
the map. The white stork returns to Eu 


migrations. They spend the summer in polar oceans, 
which have plentiful food. In the autumn, they swim to- 
wand the equator until they reach the warm tropical 

seas There, the females that are pregnant give birth. 
Others mate and then give birth the next year. The warm 
waters provide a comfortable environment for the ba- 
bies The whales spend the winter in the tropics before 
returning to the polar feeding area in the spring. 

Monarch butterflies and many other insects also mi- 
grate. When winter approaches, swarms of monarch 
butterflies travel from Canada and the northern United 
States to California and Florida. Some even fly as far 
south as southern Mexico. The butterflies begin the re- 
tum trip in the spring, but few of the adults that flew 
south live long enough to complete it. Female monarchs 
lay eggs along the way back. The offspring, after matur- 
ing, continue the northward journey. 

Animals sometimes travel long distances to find a 
breeding site. Some green sea turtles feed along the 
ast coast of South America. They then swim 1,900 kilo- 
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metres of open ocean to breed on Ascension Island, a 
small island in the middle of the Atlantic Ocean. When 
the baby turtles hatch, they swim to South America, 
where they may remain for many years. When they are 
mature, they swim back to Ascension Island and breed. 

Most salmon live for years in ocean waters. When the 
time comes for them to spawn (lay their eggs), they 
travel thousands of kilometres. The salmon swim to in- 
land waters, where they produce their young. The adult 
salmon die before the young hatch. 

Dangers of migration. Migrating animals may face a 
number of dangers, including new predators, during 
their long journeys. Some dangers come from human 
beings. For example, the fences that farmers use to en- 
close their livestock prevent antelope from making their 
seasonal migrations. Farmers often shoot migrating ani- 
mals that stop to feed on their crops. The draining of 
wetlands makes it harder for ducks and geese to find a 
safe place to rest and feed during migration. Some win- 
ter feeding areas are also being destroyed. 


The origin and development of animals 


Most scientists believe that all plant and animal spe- 
ties probably developed from a single form of life that 
ose about 34 billion years ago. The basic life form 
кү changed so that through the centuries, mil- 
iid 0 kinds of animals have come into being. Some 
Sare still alive. Others are extinct (no longer living). 


blag whether living or extinct, are related to one 


. This set of id 
called 

avast 
Most sci 


eas about how species change over time 
the theory of evolution. The theory is supported 
amount of evidence from many fields, and 
Dcinde, consider the occurrence of evolution to 
some Christi act. Today, many people— including 

€ concept Ne Muslims, and Orthodox Jews—reject 
religious beli postion because it conflicts with their 
breample efs. The Biblical account of the Creation, 
tege al О that God took only a few days to 

This sectio 9 things essentially as they exist today. 
iscussion eh энщ evolutionary theory as the basis of a 
іе chan wren Some animals originated and how 
tion ang for kn [бг : discussion of religion and evolu- 
lon, For sg on on evolution, see Evolu- 

C creationism, Tmation on creationism, see Scien- 


tists believe Dem appeared on the earth. Most scien- 
4} billion ye atthe earth formed as a planet at least 
shgle-cell d c5 ago. The first life forms were simple, 
Years later Mo anisms that appeared about 1 billion 
Evolved ган complex animals and plants gradually 
"verto rates ese simple organisms. Many groups of 
Vertebrates. p. 05€ about 650 million years ago. The first 
90, and ish— developed about 500 million years 


\ the fi К 
lim ears a oig mammals appeared more than 200 mil- 


the first types of living things, would 
iia arch 22. Many invertebrates would 
ntil November 9. Fish would evolve from 


their invertebrate ancestors about November 20. Mam- 
mals would appear on December 16. Monkeys and apes 
would not be found until December 28. Human beings 
would appear only a few minutes before the end of the 
year, on December 31. For more information on when 
various types of animals appeared on the earth, see 
Earth (History of the earth). 

How new species are formed. Scientists consider 
groups of animals to represent distinct species when 
they become so different that they cannot prod uce fer- 
tile offspring together. Imagine a group of birds that. 
lived only on one island. Then imagine that a few indi- 
viduals got lost in a storm and landed on a different is- 
land. The two groups, now separated from each other, 
may gradually develop different traits as they adapt to 
different environments. If they become dissimilar 
enough, they cannot produce fertile offspring if they 
mate. They are then two separate species. This process 
can repeat itself many times md many millions of years, 

ing in great numbers of species. 
barrie he change. The individuals of any given 
species are not the same. Some individuals are larger, 
some are darker, some tolerate heat better, and some 
are stronger. Some individuals have traits that make 
them better able than others of their species to шу 
and reproduce in their environment. Over long periods, 
those animals will produce more young that сте. 
than will individuals with less desirable traits. m р - 
spring of the better-suited species will probably share 
some of the desirable traits of their parents. n Sam 
ple, dark moths will be well hidden in a shady ores 3 
More of their offspring will probably survive than c 
those of lighter moths, which may be easily seen an 
eaten by hungry predators. In the next v sg ee 
moths in the forest will be dark. This process, А їс 
causes the traits of animal groups in nature їп с ы 
through time, is called natural selection. See Natura! 


pr species become extinct. Scientists estimate 
that, lef to natural processes, most species of animals 
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live 1 million to 10 million years before becoming ex- huge reptiles became extinct because of a rapid chew» 
tinct. Natural causes that lead to the extinction of ani- in climate and the dinosaurs inability to survive in s 
mals include drastic changes in climate and failure of a Some human activities also cause animals to becom 
species to compete with other animals for food. For ex- extinct. Such activities are discussed in the next secte 
ample, the dinosaurs died out rather suddenly about 65 of this article. For more information on why animals be 
million years ago. Many scientists believe that these come extinct, see Extinct animal. 


The future of animals 


Some scientists believe that we are living in a period is, a greater variety of plant and animal species—thas 
of mass extinction. In the United States alone, about 40 any other place. Three square kilometres of forest ie 
species of birds, 35 species of mammals, and 25 other South America may have more species of birds andi» 
species of animals have become extinct during the last sects than many countries do. In fact, biologists disce 
200 years. Many of these species became extinct asare- егеда single tree in a tropical forest in Peru that sup 
sult of human activities. Hundreds of other species in ported 43 species of ants. That is as many species ofa 
the United States have become endangered (in danger as live in the entire United Kingdom. 
of becoming extinct). Today, however, more and more Even though many types of plant and animal life c 
people are working to preserve the variety of animal life Бе found in one place in the tropics, the total range 
for future generations. many tropical species is extremely small. As a result 


when a large area of forest is cleared, all the memben 


How human beings endanger animals of some species are killed. 


Destruction of habitat. When people build cities or Pollution. Various types of pollution can also des | 
cut down forests to obtain wood or to clear land for animals and their habitats. Agricultural chemicals andi 
farming, they destroy the habitats that animals need to dustrial wastes sometimes drain into ponds and stres 
survive. For example, grizzly bears and mountain lions and kill the wildlife there. Air pollution produced by ® 


once roamed freely where the city of San Francisco now” tories that burn such fossil fuels as coal and oil has se 
stands. But a wild grizzly bear or mountain lion could ously damaged forests and wildlife. Acid rain- rän 


not survive in San Francisco today. with a high concentration of sulphuric and nitricae® 
The habitats of animals in tropical forests are particu- due to air pollution—kills fish and other animals. 
larly threatened today. People are rapidly cutting down An increase in carbon dioxide in the ашк 
d habitats. 


these forests to obtain such valuable hardwoods as ma- presents a long-term threat to animals an z 
hogany and teak. They are also clearing the land to plant Many factories—as well as cars and power pt v 
crops. However, soils in such areas are not especially lease carbon dioxide into the air. Forest trees and p 


fertile, and farms there produce crops for only a few help absorb this gas, but as more of them are cut pe 
scientists believe 


years. To continue farming in such areas, people haveto carbon dioxide levels rise. Many re 
keep cutting down more of the forests to create new higher amounts of carbon dioxide in the atmosp! a 
farmland. By the early 1990's, about two-fifths of the speed up global warming caused by the phenomend® 
world's tropical forests had already been destroyed. known as the greenhouse effect. A major global d 
Many scientists and other people are especially con- up could produce significant changes in the b at 
cerned about the destruction of tropical forests. They mate. Such changes could destroy many knd ai 


point out that these forests have more biodiversity—that апа animals. See Greenhouse effect. 


forest тё 
Destroying 2 forma 
f habitat. ы 


in the loss 0! f 
imal species. m 
live in tropical ae | 
ecially threaten’, кё 
People cut do! ld 
to obtain woo f sand? 
to clear land for P, shows! 


i tion | 
ing opera x 
10991 forest in Mala 


troduction of new species into an area can some- 
fees have unexpected consequences. In the mid-1800s, 
sample, people introduced rabbits into the wild in 
ium The rabbits had no natural enemies there, and 
tee population grew quickly. Partly as a result of the 
wt spread of rabbits, rabbit-eared bandicoots, which 
give to Australia, disappeared from some areas of 
елі The bandicoots had to compete with the 
abbas for burrow space. The traps and poisons people 
жга} also killed bandicoots. 
imple may unintentionally cause new species to 
rm area. Zebra mussels are shellfish native to the 
wound the Caspian Sea, which lies between Eu- 
spe ind Asia. They were first found in North America in 
3 Their larvae had been unintentionally released into 
без! lakes in ballast water, the water kept in the 
ofa ship to keep the vessel stable. Today, the mus- 
ж are a major pestin North America. Their presence 
riesen the food supply of many species of fish 
mishellfish that are native to the Great Lakes. 
E Through the centuries, people have over- 
"om cni caused them to become ex- 
d ple, prehistoric hunters probably helped 
woolly mammoths and mastodons extinct. 
hunting in the past 200 years has been especially 
tien ы life. It contributed to the extinction 
imals as the great auk, the passenger рідео! 
mite Stellers sea cow. E c 
Human н 
ар гани The human population 
баз billion n e early 19905, the world had 
мето Son n e— nearly five times as many as it 
ion wil have Ет predict that by 2150 the popu- 
IM ur oubled from what it is now—to 
Eo m Such a huge increase in 
E os A e planet would place addi- 
E: E habitats. People would need 
M actui nd housing. In addition, human in- 
RM É would probably increase to process 
would Eure the goods the growing popu- 
ich also ET Many such activities cause pollution, 
For more отаде ог destroy habitats. 
pe Breed on why animals become endan- 
Een species. See also the special 
animals facing page 422. 


How 
human beings protect animals 


Since the 
D Nn Eos. people have become increas- 
Concerns Eon the world's vanishing wildlife. 
SS ofthe resulted in part from a growing 
hs ife. Fetter ne Oninectedness of species—the 
« isappearg umbers of people now recognize 
atens the А nce of large numbers of species 
ei beings, н of other living things, including 

Sare called ple who help protect habitats and an- 

аго 15 аіопісіз. 

I Darks, ee” countries have created na- 
huy abitats are 1505, and wildlife sanctuaries, 
Pw l banne, Bee from development and 

àreas present th’. conservationists believe that 
qued Species | the last hope for saving some 
кате tlomettes set the wild. India now has 25,000 

"Ber wag set u €t aside as tiger reserves. Since Proj- 
LY oe in 1973, India's tiger population has 

ne National Park, U.S.A., is home to 
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People protect some animals by raising them in captivity. A 
peregrine falcon chick receives a meal, above 


the rare grizzly bear, bison, bald eagle, and trumpeter 
swan. The African elephant and black rhinoceros are 
protected in parks and reserves in the African savannas 

Animals are also protected by international agree 
ments. For example, by 1988, all nations had stopped 
commercial whaling because so many whales were 
threatened with extinction (see Whale). Signatories to 
the Antarctic Treaty have added laws to protect Antarc 
tic plants and animals. 

Laws. Laws also protect wildlife in many countries. In 
the United States, for example, officials keep a list of 
species in danger of extinction. Anyone who wants to 
develop a habitat occupied by an endangered species 
must show that the planned changes will not harm that 
species. In Malaysia, killing, wounding, or capturing an 
orangutan is punished by imprisonment 

Many government agencies also determine the num 
ber of certain game animals that can be hunted and 
fished each season. If an animal starts to become rare 
the agencies can reduce the number of that species that 
can be taken legally. The population of that species then 
has an opportunity to recover. 

Breeding in captivity. Some species, such as the 
California condor, have become so rare that scientists 
believe the only hope of saving them is to breed them in 
captivity. Other endangered species being bred in cap- 
tivity include the Arabian oryx, Malay sunbear, orang- 
utan, and the whooping crane. As their number grow, 
attempts are made to return some of them to the wild. 

Other animals are being reintroduced to their original 
habitats. Lynxes were successfully brought back to the 
French Vosges and the Swiss Jura mountains. The 
bearded Grypaetus vulture flies again over the Alps. 

In spite of conservation efforts, the future of wildlife 
remains uncertain. The human population continues to 
grow. Forests and grasslands are still being destroyed. 
People continue to hunt African elephants, snow leop- 
ards, tigers, and other vanishing species. Air pollution, 
acid rain, and water pollution still threaten the survival 


of wild species. 
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Scientists classify animals chiefly according to the ani- animals into 33 major groups called phyla (singular ply 
mals ancestry. Those with a common ancestor nearer in lum). The classification below lists some of the phys 


time are more closely related than those who share an some of the features of their members. It is a 
ancestor further back in time. Closely related animals roughly, from the smallest animals to the largest How 
share certain unique features. Scientists today arrange ever, sizes of animals within a phylum can vary greaty 
Phylum Characteristics 

Rotifera Rotifers live in lakes, rivers, streams, and the oceans. They have cylin- 

(Rotifers or der- or vase-shaped bodies. On their heads are circles of hairlike pro- 

“wheel animals”) jections known as cilia. The largest rotifers are about 3 millimetres long. 


About 2,000 species have been identified. 


Bryozoa Bryozoans live in water, and most form colonies. Some colonies are jel- 

(Bryozoans) lylike masses. Others form branchlike networks on water plants. Bryozo- 
ans have a boxlike or tube-shaped body that holds fluid. Tentacles (feel- 
ers) cluster on the head. About 5,000 species have been identified. 


Cnidaria Cnidarians may be shaped like a cylinder, a bell, or an umbrella. Their 
(Cnidarians or bodies contain a naiss material between two layers of cells. This phy- 
coelenterates) lum includes jellyfish, sea fans, sea anemones, and corals. About 9,000 


species have been identified. 


Brachiopoda Lamp shells have two hard shells that cover a soft body. They live in the 

(Lamp shells) oceans. Some attach themselves to rocks and other hard surfaces. Oth- 
ers burrow or lie loose in sand or mud. About 335 living species have 
been identified, and about 30,000 extinct species have been described. 


Acanthocephala These parasites live in many animals. They have a spiny tubelike struc- 

(Spiny-headed worms) ture called a proboscis on their head that attaches them to the wall of 
their hosts intestines. Most measure about 2 centimetres or less in 
length. About 600 species have been identified. 


Porifera Sponges attach themselves to rocks and other objects at the bottom of 

(Sponges! oceans, lakes, or rivers. Many take the shape of such objects. Sponges 
have cells called choanocytes or collar cells that trap food particles 
within chambers in their bodies. About 5,000 species of sponges have 
been identified. 


Ctenophora These transparent animals live in oceans. They have eight bands of 
(Comb jellies or comblike organs on the side of their bodies. Most are pea-sized to 
sea walnuts) thimble-sized. Comb jellies of a group called Venus‘ girdle can be more 


than 90 centimetres long. About 90 species have been identified. 


Nematoda Many roundworms live in soil, water, or dead tissue. Some are para- 
(Roundworms or sites that are found in living plants and animals. Roundworms range 
nematodes) from microscopic to about 90 centimetres long. The phylum includes fi- 


lariae, hookworms, pinworms, and trichinae. About 12,000 species have 
been identified. 


Platyhelminthes Many flatworms live as parasites in other 
animals. Flatworms have soft, 
(Flatworms) thin, flattened bodies with three layers of cells. Most are less than 2.5 
centimetres long. The largest flatworms, called tapeworms, are as long 
as 30 metres. About 13,000 species have been identified. 


Nemertea or Most ribbon worms live in the oceans, They have a slender, often flat- 

(Rishon vs tened, body. They shoot out a proboscis from their head to capture 
Е worms or prey. These worms range from less than 2.5 centimetres to about 30 me- 

proboscis worms) tres in length. About 900 species of ribbon worms have been identified. 
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The bodies of these worms consist of segments. Many of these worms 

have tentacles on their heads and a pair of leglike projections called 

parapodia on each body segment. Earthworms and leeches belong to 

this phylum. About 8,800 species have been identified. Earthworm 


These worms have an arrow shape. They range from about 05 to 15 


centimetres long. They have movable hooks on their heads that they use eo d 
to catch prey. They live in open seas, particularly in warm waters. About 
100 species have been identified. Arrow worm 


Arthropods have jointed legs, segmented bodies, and an outside shell 
called an exoskeleton. This phylum includes insects, such as ants, bees, 
beetles, and butterflies; crustaceans, such as crabs, lobsters, and 
shrimps; arachnids, such as mites, ticks, and spiders; centipedes; and 
millipedes, More than 1 million species have been identified. 


Echinoderms are spiny-skinned animals that have an internal bony skel- 
eton. They are the only animals that have tiny tubelike structures called 
tube feet. This phylum includes brittle stars, sand dollars, sea urchins, 
sea cucumbers, and starfish. About 6,000 species have been identified. 


Molluscs make up the largest group of water animals, though some 
species live on land. Most molluscs have a hard shell that protects a soft 
body. The phylum includes clams, mussels, octopuses, oysters, snails, 
and squids. About 50,000 living species have been identified, and fossils 
of 100,000 extinct species have been found. 


At some point in their life cycle, all chordates have a notochord (а rod- 

like, flexible cord that runs down the back of the body). A hollow nerve 

tube runs above the notochord. This phylum is the one to which human 
beings and many familiar animals belong. It includes amphibians, birds, 
mammals, and reptiles, as well as cartilaginous fish, such as lampreys, 
and bony fishes, such as trout. About 45,000 species have been identi- 
fied. 


Turtle 
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Related articles in World Book include: 


Reptiles 


See Lizard and Snake, with their lists of Related articles Se 
also the following articles: 


Alligator 
Crocodile 


Gavial 
Terrapin 


Birds 


Tortoise 
Turtle 


For a list of separate articles on birds, see the Related arida 
at the end of the Bird article. 


Mammals 


See the following general articles and the lists of Relatedzs. 
cles at the ends of these articles: 


The study of animals 
Biology Embryology Marine biology 
Classification, Entomology Ornithology 
Scientific Ethology Palaeontology 
Comparative Gnotobiotics Sociobiology 
psychology Herpetology Zoology 
Ecology Ichthyology 
Groups of animals 
Amphibian Fish Reptile 
Arachnid Herbivore Rotifer 
Arthropod Insect Ruminant 
Bird Invertebrate Sponge 
Carnivore Mammal Vertebrate 
Cnidarian Mollusc Viviparous animal 
Cold-blooded Omnivore Warm-blooded 
animal Oviparous animal animal 
Crustacean Parasite Worm 
Echinoderm Primate 
Individual animals 


World Book has hundreds of separate articles on specific an- 


imals. Many are listed below. 


Antelope Dog Pig 
Ape Edentate Rabbit 
Bat Goat Raccoon 
Bear Horse Rodent 
Camel Human being Sheep 
Cat Insectivore Sirenia 
Cattle Marsupial Ungulate 
Cetacean Monkey Weasel 
Deer Ox Whale 
Extinct and prehistoric animals 
Allosaurus Extinct animal Pterosaur 
Ankylosaurus Ground sloth Sabre-toothed 
Apatosaurus Hesperornis tiger 
Archaeopteryx Mammoth Stegosaurus 
Brachiosaurus Mastodon Tarpan 
Dinosaur Moa Triceratops 
Diplodocus Passenger pigeon Trilobite 
Dodo Prehistoric animal Tyrannosaurus 


Elephant bird 
The history of animal life 


Adaptation Endangered species bor 
Earth (History Evolution ite ^ 
of the earth) Fossil Natural select 


Animal habitats , 
see the aries 


For a general discussion of animal habitats, 


i 150: : 
on Biome, Habitat, and Environment. See a EC Kali 


Desert 


Prairie 


Cnidarians 
Coral Jellyfish Sea anemone 
Hydra Portuguese man-of- Sea fan 

war 
Worms 
Earthworm Horsehair worm Ribbon worm 
Eelworm Leech Roundworm 
Filaria Lobworm Tapeworm 
Flatworm Nematode Trichina 
Fluke Pinworm Vinegar eel 
Hookworm Planarian 
Echinoderms 
Brittle star Sea cucumber Sea urchin 
Sand dollar Sea lily Starfish 
Molluscs 

Abalone Cowrie Nautilus Shipworm 
Argonaut Cuttlefish Octopus Slug 
Chiton Geoduck Oyster Snail 
Clam Limpet Periwinkle Squid 
Cockle Mussel Scallop Whelk 
Conch 

Crustaceans 
Barnacle Crayfish Krill Water flea 
Blue crab Fiddler crab Lobster Wood louse 
Crab Hermit crab Shrimp 

Arachnids 
Black widow Funnel web spider Spider 
Brown recluse Mite Tarantula 
Chigger Redback spider Tick 
Daddy longlegs Scorpion Trap-door spider 

Insects 


For a list of separate articles on insects, see the Related arti- 


cles at the end of the Insect article. 


Fish 


For a list of separate articles on fishes, see the Related arti- 


cles at the end of the Fish article. 


Amphibians 
Bullfrog Newt 
Frog Salamander 
Midwife toad Surinam toad 
Mudpuppy Tadpole 


Toad 
Tree frog 


Forest Savanna i 
Mountain Seashore weland 
Ocean Steppe 
Animal traits and behaviour К, 
Aestivation Metamorphosis be aia 
Biological clock Migration Sound Ani 
Dominance Mimicry sounds! 
Growth Pheromone Р rial 
Hibernation Protective coloration Territo 
Instinct Reproduction 
Animal body parts j 
Antennae Hand (Animal hands 
Blubber Hoof 
Brain (The brain in animals; Zen 
illustrationi ха 3 
She А ] 
чата Р еуе Skin Animal s 
Ear (The ears of animals! Tail (Teeth of anime! 
Eye (Eyes of animals) Teeth ( G 
Feather Tentacle 
Gizzard Tongue 
Animal diseases 
Anthrax Glanders 
s 
Brucellosis Mrs 
Canine parvovirus Psittacosis 
Distemper 
Foot-and-mouth disease Pee 
Fungal disease T laraemia 


Organizations 


Audubon Society, National World Wide Fund for Nature 


Greenpeace 
Other related articles 
Agriculture Fauna Pet 
Animal experimen- Fishing industry Safari 
ation Game Taxidermy 
Animal worship. Livestock Veterinary medi- 
Aquarium Magnetism cine 
Biogenesis (Magnet- Wildlife conser- 
Breeding ism in living vation 
(бш things) Zoo 
Conservation Nature study 
Outline 
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Animal, Dwarf. See Dwarf. 

Animal, Extinct. See Extinct animal. 

Animal, Prehistoric. See Prehistoric animal. 
Animal breeding. See Breeding; Livestock. 
Animal experimentation is the use of animals in 
scientific research, including medical research. Each 
year, scientists perform experiments on millions of live 
animals. Animals commonly used in medical research 
include cats, dogs, guinea pigs, mice, monkeys, and 
rats. Animal experimentation has played a part in many 
medical advances, such as the development of drugs, 
surgical procedures, and artificial body parts. 

The first known use of animals as medical research 
subjects was recorded by the Greek physician Galen in 
the A.D. 1005. Early experiments on animals, conducted 
before the development of anaesthetics (painkillers), 
were very painful. Today, scientists use anaesthetics in 
experiments on animals, and laws prohibit inhumane 
treatment of the animals. Nevertheless, some people, in- 
cluding some scientists, criticize the use of animals in 
experiments. Many animal welfare groups work for 
stricter laws on the use and care of laboratory animals. 
Some groups demand an end to all animal experimenta- 
tion. 

Animal experimentation that involves performing sur- 
gery on animals is called vivisection. People opposed to 
this and other forms of animal experimentation are 
sometimes called antivivisectionists. 

Reasons for animal experimentation. Scientists 
perform experiments on animals for a variety of reasons. 
For example, they use animals to test new drugs or 
medical procedures. Such tests help determine if 
human beings might benefit from the drugs or proce- 
dures. Scientists also use animals to learn what harmful 
effects a new product—such as a cosmetic, a drug, a 
food additive, or a pesticide—might have on humans. 

The debate over animal experimentation. Some 
people believe that human beings have no right to ex- 
periment on other species. They say that all animal ex- 
perimentation is therefore wrong. Other people argue 
that such experimentation can be worthwhile, but that 
stricter laws are needed to prevent cruelty to laboratory 
animals. Critics of animal experimentation also believe 
that scientists should more thoroughly investigate alter- 
native methods of research. These methods include test- 
tube experiments on кү si bits of animal tissue, 

e of computer models. 
pio ca ые iM the other hand, argue that without 
animal experimentation they could not solve numerous 
health problems faced by human beings. Scientists also 
claim that humane treatment of animals is an important 
part of research because pain and suffering create cir- 
cumstances that produce unreliable data. In addition, 
scientists point out that alternative methods of io 
mentation are not always appropriate. For examp! е їезї- 
ing а drug on isolated tissues or organs will not show 
how the drug affects the body as a whole. 

Controls over animal experimentation. May gov- 
ernments in industrial countries have passed legis! E 
tions controlling the use of animals in ошо d 
United Kingdom, for example, has s olim m 
lation. The Animals (Scientific Procedures) Ae я 
trols the use of animals in research, and in e prod E 
tion and testing of substances likely to be harmful 
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either human beings or the natural environment. 

To undertake experiments on animals, a scientist 
must apply to the government for a personal licence 
and a project licence. The personal licence is only 
awarded to scientists judged to be competent and expe- 
rienced. To gain a project licence, the applicant must 
present the background and potential benefits of the 
project. The extent of disturbance to the animal must be 
listed, and procedures planned to minimize the distress 
described. 

This act set an example in the control of animal exper- 
imentation, and other European countries have mod- 
elled their legislation on it. However, the act has proved 
difficult to enforce. 

Animal husbandry is the science of producing live- 
stock. People raise such animals as cattle, pigs, horses, 
poultry, and sheep for the products they furnish and for 
the services they provide. Livestock products include 
eggs, meat, milk, and other food, as well as textiles, 
drugs, and fertilizer. In some parts of the world, people 
use livestock for transportation and as work animals. 

Animal husbandry, which has been practised for 
thousands of years, seeks to improve the quality of live- 
stock and to increase the animals' productiveness. 

Livestock farmers continually improve the quality of 
their animals by selected breeding—that is, by choosing 
only superior animals for reproduction. Such animals 
may mature quickly or may produce large amounts of 
eggs, meat, or milk. They also may provide products of 
higher quality. Most offspring of these animals will in- 
herit the characteristics of their parents. 

Livestock producers help keep their animals healthy 
by feeding them balanced rations (diets). Such rations 
contain the proper amounts of vitamins and other nutri- 
ents (nourishing substances) the animals need. 

Livestock producers provide clean living quarters for 
the animals. They also see that outdoor stock such as 
cattle and sheep have shelters to protect them from 
storms and extreme heat and cold. In addition, livestock 
producers inspect the livestock regularly for signs of 
disease, Some livestock diseases can kill large numbers 
of animals. Other diseases can reduce the amount of 
food the livestock produce or affect their quality. 

See also Livestock. 

Animal psychology. See Comparative psychology. 
Animal rights movement is a term that refers to or- 
ganized efforts opposing the use of animals for re- 
search, food, and clothing. People who defend animal 
rights, called animal rights activists, point out that ani- 
mals feel pain and have reasoning ability. They say that 
animals deserve greater moral consideration than 
human beings generally give them. 

Most people agree that human beings have some ob- 
ligations to animals, but they also believe that humans 
can use animals for certain purposes, For example, they 
argue that research on a few animals can save many 
human lives. 

Some animal rights activists work to outlaw labora- 
tory experiments on animals. Others teach that human 
beings do not need to eat animals for survival. Many ac- 
tivists protest against the use of fur coats or leather 
products. They also oppose hunting and spectator 
sports in which animals may be treated inhumanely, 
such as bullfighting and dog racing. 


The animal rights movement developed out of thear 
imal protection movement. The movements have differ. 
ent opinions on how animals may be used. The animal 
protection movement tends to accept the need to raise 
animals for food and to use them in some research if 
they receive proper care. In contrast, the animal rights 
movement opposes any use of animals that results ini 
jury or death to the animal. Public opinion polls show 
that most people agree with the less radical views ofthe 
animal protection movement. 

The animal protection movement attracted many sup 
porters at the end of the 18005 but declined during ad 
after World War 1 (1914-1918). It began to reemerge att 
World War 11 (1939-1945), especially in the 1960s asin 
terest in environmental issues increased. Animal rights 
became a central part of the animal protection move- 
ment during the 19705. Since then, the movement has 
expanded at a dramatic rate worldwide. 

See also Animal experimentation. 

Animal tracks. See Bear; Beaver; Deer; Fox Girafe 
Lion; Mouse; Rabbit; Raccoon; Rat; Squirrel; Tiger. 
Animal worship is the practice of worshipping or 
honouring animals. Many societies worship ani 
cause of a belief that everything in nature has a soul. 
This belief is called animism. A hunting society may 
worship an animal to gain its good will, to apologize 
killing it, or to acquire the animal's qualities, such as 
speed or strength. ! 
Маву ваше of northern North America ordi 
animals as part of a belief known as totemism. Eac д 
group had its own sacred symbol which was nit 
totem. Most totems were animals. Many groups Col 
ered themselves descendants of their totem an! 
5 l shipped a god believed to have 
ome peop e worshipped à 9 Җ tE 
the form of an animal. For example, the ancien! f 
god Thoth sometimes appeared as a baboon an 
times as a wading bird called an ibis. 

See also Animism; Nature worship; Totem. "m 
Animation is a film technique in which ш. 
create the illusion of motion, rather than reco s 
with a camera as live action. In making an ай 
à filmmaker photographs a series of devita 
jects, one by one. Each drawing makes T b change’ 
the film. The position of a character or pou ird 
slightly from frame to frame. When the to ino 
through a projector, the subjects appen "pon fims: 

Animation is most popular in creating nique 
Advertisers may also employ animation addit 
advertise their products on television. In ki ds ofa 
ducers of instructional films may use idea tat 

i icult idea or an! m 
mation to help explain a diffic mation can? 
could not be shown in live action. Anima’ 
combined with live action іп a film. 


Kinds of animation урей 
Animation can exist without relying p 
technology. One simple animation o plac 
book, a group of sketches in sequenc ipped ш 
top of the other. When the pages d 
images in the sketches appear to e Я 
The first step іп making an anim Е ist Л 
story. After a story has been selecte pe ins 
prepares a storyboard, which serves ic strip It? 
The storyboard resembles a giant e 


Animation 419 
Cel animation 


З animation is the technique used to make some animated cartoo 
age show the steps involved in this process. Other animation tech 
ume steps. For example, all anim 


ns. The photographs on this 
niques require some of the 
ators use a storyboard and coordinate animation with music. 


The storyboard is a series of dr 


awings that portrays the action and gives the dialogue for an ani- The music is timed to match 
mated film. The storyboard abo 


ve is for a film about characters in the comic strip "Peanuts." each sequence of action. 


GV WC 3 L Я 
: i animator's draw- 
ve ackground artist paints ће back- Тһе animator draws the characters. This oher pori мисе ue оао 
dude Sfor the film. The bac kgrounds in- ^ artist must create a series of drawings for ^ ings i 
Everything exco, 


called ce/s. 
Pt the characters, each movement made by a character. tate 


The completed cels are p laced ove p i h 
t h A special camera is used to photograp 
М ео rs The TE - T vb юа in a  thecels and backgrounds. The camera 
Mesi character. They paint on backgrounds. This technician is placing Sait р Си TT 
оњ | el on ~ d of a library. photographs one frame at a time. 
p cel over а backgroun 
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dition, cel animation is used to create most telev 
cartoons for children. 

Layout artists work with the director to determine 
what settings will be drawn, how each character w 
and look, and how the story can best be broken int 
scenes. After these decisions have been made, the 
out artists prepare drawings to guide two other gr 
of artists—background artists and animators. 

The background artists draw all the background 
the film. Backgrounds include everything that will 
pear on the screen except the characters. The animi 
make separate drawings of the characters. Working 
from the exposure sheet, the animators must create 
exact number of drawings required by the dialogue 
one episode, for example, a character may answer the 
phone by saying “Hello.” The exposure sheet shows 
the word “Hello” requires eight frames. The animati 
thus must make eight drawings in which the charade 
mouth moves in sequence to form the word. They 
also include all the character's body movements 


Clay animation uses clay models instead of drawings. A TV 
commercial advertising cereal, above, features this technique. 


of rough sketches that portray the action of the story, After the animators complete their drawings, ал088 
with the dialogue printed with each sketch. group of artists traces them onto sheets of transpare 
After the director and other key personnel approve acetate called ce/s. The term ce/ comes from Cel 

the storyboard, the music and dialogue are recorded. the material first used for the drawings. A painting 

The composer carefully follows the storyboard to make partment then applies the proper colours to the ree 
sure the music matches each sequence of the action. side of the cels. Some animation studios use comp/ 
Filmmakers also work from an exposure sheet. The ex- to ink and paint the cels. = 
posure sheet indicates the number of frames needed to Technicians collect the completed cels and sort e 


express each word of the recorded dialogue. After com- into scenes. The cels and backgrounds are then sem 


pleting these preliminary steps, filmmakers continue the the camera department, where the cels are photo 


animation process using any of several techniques. graphed frame by frame over the proper backgrou 
Cel animation is the technique most commonly used The exposure sheets tell the camera operator wx 
to make animated cartoons. A feature-length animated and background are needed for each frame Afer 
film may require thousands of separate drawings and photography is completed, the sound trackis ad к 
take three years to complete. It also requires ће work of — Prints of the film are then made, and the picture 
many people performing specialized tasks. Such ani- leased for exhibition. п 
mated features as Snow White and the Seven Dwarfs Other kinds of animation include (1) рорре 27 


: 5 : i an 
(1937) and Pinocchio (1940) employ this technique. In ad- — tion, (2) clay animation, (3) pixilation, 4) pin sores 


mation, and (5) computer animation. sonal fige 
Puppet animation uses three-dimension? sedin 
objects. This type of animation is frequently m feature 
making short animated films. It also арра pae? 
length live action films such as Star Wars 7, 
rial (1982 yi 
gna 
Two types of photography, called stop T 


Go-motion, make puppet animation poss! era Si 
motion uses a camera that can be stoppe ie is 
frame is photographed. Each time the ara in hep” 
stopped, animators make slight ae 
tions of the figures or objects. Whent ear t0 
jected rapidly one by one, the models appe", ators 
Go-motion is a refinement of stop-motion and moe 
use special equipment to move the ese raphing ^ 
electronically while the camera 15 pho 09 етей? 
models. This process slightly blurs EE on film 
models, making them look more natura! isaty 
Clay animation, also known аз or objects ^. 
puppet animation that uses figure ^^. " comm?" 
clay. This technique is used for televis 
and short animated films E metho 
Pixilation, also spelled pixillation ds stopped й 
Computer animation uses a computer to generate images. mating live action. When the came. tion makes" 
The scene above is from Luxo Jr, a film about two desk lamps. A tors slightly alter their positions Pixila 
computer created the realistic objects that appear in the film figures look cartoon-like on film 


he frames 


‘early animated film by Winsor McCay in 1914 starred Ger- 


” А ү 
Fore F. McCay pioneered in creating cartoon charac- 
le movements and distinct personality traits. 


icq коп animation uses a large white screen with 
ite hol ion pinholes. Animators place headless pins 
a End light the screen from the side. The 
» ows, creating images used for animation. 
1 move the pins to change the images. 
iude end we uses a computer to colour, 
ma dopa е drawings. Artists create the drawings 
& E This process is sometimes quicker 
Sie and deri у uM Computers can create very pre- 
fing animate Tawings. They thus are used in pro- 
Piter animation peo for instructional films. Com- 
Bin feature 4а so appears in some TV commercials 
e ms. Some animators use computers to 
cels that are used in the cel technique. 


History 


The fi 

Moped in me les of animation were motion toys de- 

deur, н Such devices included the daed- 

Ġedaleum Gi z William George Horner in 1834. The 
of life i. came known as the zoetrope, or 

ng stip of Was a cylinder into which a viewer put a 

Wewer M With a series of drawings. When the 

ough slots j Eie and watched the drawings 

Move. Such d n the cylinder, the images appeared to 

L3 “vices contributed to the invention of 


aly anin 
“imation а Among the first to make films using 
Sis Каі, In тем Was Arthur Melbourne-Cooper of 
P different seq Melbourne-Cooper moved match- 
бы ame to Eres and photographed them 
оп, merica ertise a product. James Stuart 
ilg, On to film d n newspaper illustrator, was the 
fi On made fy Tàwings frame by frame. In 1906, 
ming fag “Morous Phases of Funny Faces b 
Ves, 55 hat Were draw, dir 
Stages, Am n on a blackboard in pro 
9ng the most important early anima- 
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tors was Emile Cohl of France. Cohl made over 200 short 
animated films from 1908 to 1918, beginning with Fan 
tasmagorie. 


In New York City, the famous cartoonist Winsor 
McCay exhibited his first animated film, Little Nemo, in 
1911. His most famous animated short film was Gertie 
the Dinosaur (1914). McCay produced high quality films 
that featured cartoon characters with flexible move 
ments and distinct personality traits. He established the 
techniques and visual approaches that set the standard 
for character animation. 

In 1914, John Randolph Bray, an American animator 
began streamlining the production processes involved 
in animation. Under Bray, studios operated like assem 
bly lines, making cartoons cheaper and faster to pro 
duce. Bray later collaborated with Earl Hurd, the Ameri 
can animator who invented the cel technique. 

American film studios began producing several series 
of animated films featuring regular cartoon characters 
about 1915. Max Fleischer, a former newspaper cartoon 
ist, produced series featuring Koko the Clown, Betty 
Boop, and Popeye the Sailor. Pat Sullivan, also a former 
newspaper cartoonist, produced the Felix the Cat series. 
Some of these characters first appeared in newspaper 
comic strips. 

While animators in the United States concentrated on 
developing cartoon characters, animators elsewhere ex- 
perimented with new animation techniques. For exam- 
ple, in the 1920s, the Russian artist Ladislas Starevitch 
used puppet animation. In Germany, Lotte Reiniger pro- 
duced short animated films with black silhouettes. Some 
European artists experimented with abstract animation. 
The German artist-filmmakers Walter Ruttmann and 
Oskar Fischinger both created abstract geometric ani- 
mated short films. In France in the early 19305, Alexan- 
der Alexeieff, a Russian-born artist, and Claire Parker, an 


been popular since the earliest days of 
ted films feature humanlike animal car- 
Bugs Bunny and Daffy Duck. 


Animated films have 
films. Many short animal 
toon characters, such as 
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American artist, developed pin screen animation. 

Walt Disney became the most famous producer of 
animated films, creating such popular cartoon charac- 
ters as Mickey Mouse, Donald Duck, Goofy, and Pluto. 
Disney perfected the character animation film from 
about 1928 to 1938. Disney's influence on animation 
storytelling, design, and artistic theory continues to be 
deeply felt throughout the animation industry. 

The first animated synchronized sound cartoon was 
Steamboat Willie (1928), which starred Mickey Mouse. 
From 1929 to 1939, Disney produced a cartoon series 


countries as South Korea and Japan. The mosta 
thy artists in Eastern Europe come from Creche 
where Jifi Trnka created animation using puppe 


Related articles in World Book include: 
Cartoon Disney, Walt 
Computer graphics Film industry 


Schulz, Chat 
Monroe 
Animism is a term for any religion in which sg 
dead people or spirits of nature play an important 
In these religions, offerings and special festivals mi 
held to honour the souls of the dead. Followers. 
religions also may worship spirits believed to exist 


fields, hills, trees, water, and other parts of naturel 
some religions, these souls or spirits may enterp 
bodies to make known their own needs or wishes} 
often happens, for example, in the religious practi 
Southeast Asian folk traditions. 
The word animísm came into use chiefly as the 
of a theory about the origins of religion. This the 
suggested by the British anthropologist Sir Ed 
nett Tylor, was published in 1871. Tylor believed 
gion had developed from early people's first ideasi 
souls in human beings and of spirits in nature. I 
used the term animae for these souls and spirits, a 
beliefs became known as the theory of animism 
ars no longer accept Tylor's theory. However, the 
ship of spirits or souls is still frequently called ! 
See also Animal worship; Asia (Way of life in 
east Asia); Fetish; Religion (Tylor's theory); Tylon M 
ward Burnett. 
Anise is an annual herb related to caraway and 1 
grown mainly for its seeds, which have a spl 
are used to flavour liquorice. They are also us 


called Silly Symphonies. In 1937, Disney issued Snow 
White and the Seven Dwarfs, his first full-length ani- 
mated film. This film became one of the most popular 
films in history. Disney's other animated feature films in- 
clude Pinocchio (1940), Fantasia (1940), Dumbo (1941), 
Bambi (1942), and Lady and the Tramp (1955). 

Animation in the mid-1900's. Along with Disney, 
several other major film studios dominated the anima- 
tion industry during the 1930s and 1940's. At Metro- 
Goldwyn-Mayer, William Hanna and Joseph Barbera 
made short animated films starring Tom and Jerry, a cat 
and mouse team. Walter Lantz of Universal produced 
animated shorts featuring Oswald the Rabbit. Lantz later 
created Woody Woodpecker. At Warner Brothers, Tex 
Avery, Chuck Jones, and Friz Freleng directed animated 
shorts starring Bugs Bunny, Daffy Duck, and Porky Pig. 

Also during this period, Norman McLaren made ac- 
claimed animated films for the National Film Board of 
Canada. He is best known for his technique of painting 
directly on film. His animated films include Fiddle-de- 
dee (1947), Begone Dull Care (1949), and Neighbors 
(1952), a pixilation film. 

In the early 19405, a group of artists broke away from 
the Disney studio. They established United Productions 
of America (UPA) in 1945. This group rejected Disney's 
emphasis on realism, emphasizing a bold, flat, modern- 
ist style. The UPA style proved less expensive than Dis- 
ney productions and influenced many other studios. The 
economy of the UPA style contributed to the success of 
television cartoons for children. 

Some animators later left UPA to form their own pro- 
duction companies. John and Faith Hubley created films 
that expanded the content and style of character anima- 
tion. Their best-known films include Moonbird (1959), 
Windy Day (1967), and Cockaboody (1973). 

People began experimenting with computer anima- 
tion in the ті-19505. Since the mid-1970's, computer 
animation has been used more and more in the making 
of feature films and television commercials. 

Animation today. In the 19805, feature-length ani- 
mated cartoons returned to popularity. For example, the 
Disney studio's animation department, which had de- 
clined after Walt Disney's death in 1966, announced 
plans to issue one new feature-length animated film a 
year. The film director Steven Spielberg released his 
first animated cartoon film, An American Tail. in 1986. 
The Disney studio and Spielberg worked together to 
make Who Framed Roger Rabbit? (1988), which effec- 
tively combined live action and animation. 

Today, animation is created all over the world. Thou- 
sands of artists work in animation factories in such 


ше {оода spe 
ive foo! ў 
The апіѕе plant produces seeds er ventre of? 


rice flavour. A seed pod grows 0 


wr other sweets, pastries, biscuits, and certain kinds 

heese. The oil extracted from the seeds is used to 
uie absinthe, an alcoholic beverage. The oil is also 

edin medicines, especially those for treating chil- 
ims stomach troubles. Many cooks use anise leaves as 
yens, garnish, and seasoning. 

Mise grows wild in the Mediterranean region. It 
weds warm, dry summers to grow well. Egypt, Ger- 
sun. Italy, Mexico, Spain, and Turkey are leading 
me producing countries 

Scientific classification. Anise belongs to the parsley fam- 
mbelliferae. It is classified as Pimpinella anisum. 

Ankara (pop. 2,559,500) is the capital of Turkey. It ranks 
жооп to Istanbul as the country's largest city. Ankara is 
Se centre of the nation's government. The city lies ina 
Waren in west-central Turkey. For the location of An- 
tara, see Turkey (political map). 

Askara has an old section and a modern section. The 
Жї part of the city is located on a hill and consists of a 
Stress that is hundreds of years old. After Ankara be- 
ame Turkeys capital in 1923, a modern section began 
"o at the base of the hill. It has merged with the 
c. The Museum of Anatolian Civilizations in 
lub sd outstanding collection of Hittite art. Many 
te on a come to the city each year to 
ue 5 s Kemul Atatürk, founder of the Republic 
ge eri is the home of the University of An- 
ick os viel Technical University, Hacettepe 

The cim the National Library of Turkey. 

Pepe than d government employs more of Ankara's 
ade Sd any kind of business. The city serves 

Жы, Enn Angora wool and mohair, and 
process ford s of the area, Ankara's industries 
си од and produce building materials, farm 

узем and machinery. 

А Ti lived in what is now the Ankara area 
mii ge, which began about 24 million 
4. Sy about 700 B.C., Ankara had become an im- 
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Tibic 


Тагай, 


Talus (anklebone: 


The ankle joint allows movement of the foot. The talus, one of 
seven tarsal bones, fits between the lower ends of the tibia and 
fibula and moves between them like a hinge. 


portant town of Phrygia (now central Turkey). Alexander 
the Great of Macedonia conquered Ankara in the 330s 
B.C. The Romans took over the town in 25 B.C. After the 
fall of the Roman Empire in A.D. 476, several groups 
gained and lost control of Ankara. 

By 1360, the Ottomans had captured the city and 
made it part of the Ottoman Empire. The empire was de- 
feated in World War 1 (1914-1918). Kemal Atatürk estab- 
lished a nationalist government in Ankara in 1920. An- 
kara became the capital of the Republic of Turkey in 
1923. Since 1922, its population has grown from about 
15,000 to more than 2 million. 

Ankle is the joint where the leg and the foot meet. The 
ankle joint enables the foot to move up and down 

Each leg has two bony bumps--one on each side 
that we commonly call the ank/es. These bumps are 


Ankara, the capital city of 
Turkey, is overlooked by a 


citadel, a fortress containing 
the oldest part of the city. The 
citadel was built between the 
AD. 6005 and 8005. 
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formed by the ends of the lower leg bones, the tibia and 
the fibula. 

Below the leg bones are seven tarsal bones, which ex- 
tend about halfway down the foot. The top of the talus, 
the highest tarsal bone, fits between the ends of the 
tibia and the fibula and moves between them like a 
hinge. The Achilles’ tendon links the heel bone—the 
largest tarsal bone—to the calf muscles and helps move 
the ankle joint. 

Three small joints among the tarsal bones enable the 
foot to move sideways. Many strong, cordlike tissues 
called /igaments connect the tarsal bones to the leg 
bones, to the bones lower in the foot, and to one an- 
other. If one of these ligaments is torn or badly 
stretched, a sprained ankle results. 

See also Achilles’ tendon; Ligament; Sprain. 
Ankylosaurus was a large, armoured dinosaur that 
lived between 68 million years and 65 million years ago 
in what is now western North America. The name An- 
kylosaurus means fused lizard and describes the dino- 
saur's armour, which consisted of bony pieces that had 
fused, or grown together. This heavy armour protected 
all the exposed parts of the body, including the head, 
back, and tail. 

Ankylosaurus was one of the largest of the armoured 
dinosaurs, It was about 9 metres long and weighed 
about 3.6 to 4.5 metric tons. Anky/osaurus was a plant- 
eater with small teeth. The dinosaur's triangular skull 
was 76 centimetres long and equally wide. A spike stuck 
out from each cheek, and two more stuck out from the 
back of the head. Short, thick legs supported the weight 
of the dinosaur's low, broad body. The tail ended in a 
big, heavy ball of bone. 

When attacked, Anky/osaurus may have crouched 
down and pressed itself to the ground. In this position, 
the attacker could only bite or claw at the thick, hard ar- 
mour. Ankylosaurus also may have defended itself by 
swinging its tail and hitting an attacker with the bony 
club at the end. 

See also Dinosaur (picture: When dinosaurs lived). 
Annapolis (pop. 33,187) is the capital of Maryland, a 
state in the United States. It is the home of the United 
States Naval Academy. Annapolis lies along the Severn 
River on the western shore of Chesapeake Bay. The lay- 
out of the city features two central circles, with narrow 
streets branching off in all directions. 

The economy of Annapolis is based heavily on tour- 


ism and government activities. The city is a yachting cen- 


tre. Puritans founded Annapolis in 1649. Annapolis 
(meaning Anne's city) was named after Queen Anne of 
Great Britain, who gave the city its charter in 1708. An- 
napolis has a mayor-council government. 

Annapurna 1, the eleventh highest peak in the world, 
rises 8,078 metres in the Himalaya. It stands in north- 
central Nepal and forms part of the Annapurna group of 
mountains. The Nepalese call this snowy peak the God- 
dess of the Harvests, because they believe it watches 
over the farms on the fertile plateau of Pokhara below. 
In 1950, a nine-man French expedition led by Maurice 
Herzog climbed Annapurna. Until the conquest of 
Mount Everest in 1953, Annapurna was the highest 


mountain people had climbed. See also Mountain (ріс. 
ture chart). 


Anne was the name of several queens 


Anne of Austria (1601-1666) was the daughter of 
Philip Ш of Spain, the wife of Louis XIII of France, and 
the mother of Louis XIV. Her son was only four years й 
when the king died and she became queen regent Her 
prime minister, Cardinal Mazarin, ruled France in her 
name (see Mazarin, Jules Cardinal). After his death, she 
retired to a convent. Alexandre Dumas wrote about her 
in The Three Musketeers and Twenty Years After. 

Anne of Bohemia (1366-1394), daughter of the Holy 
Roman Emperor Charles IV, was the wife of Richardilla 
England. 

Anne of Brittany (1477-1514) was the daughter of 
Francis Il, duke of Brittany. Brittany was added to France 
after her marriage to Charles VIII in 1491. After he died. 
she married his successor, Louis XII. 

Anne of Cleves (1515-1557) was the fourth wife o 
Henry VIII of England. He married her for political rez 
sons, in 1540, and divorced her six months later. Anne 
was given a pension and spent the rest of her life in Eng 
land. See also Henry (VIII). 

Anne of Denmark (1574-1619) was the daughter d 
Frederik II of Denmark and Norway. She married King 
James VI of Scotland who later also became James lof 
England. E. 
Anne (1665-1714) was the first queen of Britain, which 
was formed when the Kingdom of Scotland united wit 
the Kingdom of England and Wales in 1707. =o 
also queen of Ireland. Anne was the last monarch 0! 
royal family called the House of Stuart. She became 

imes ad 5 children, but not 
pregnant at least 17 times and had Ў r 
survived her. She was succeeded by her distant cou! 
George, Elector of Hanover. 

Anne was born at Twickenham, near 
the second daughter of King James II and m 
George of Denmark in 1683. She became qu 
after the death of her brother-in-law Will 
no heirs. During most of her reign, John 
of Marlborough, wielded much power. He 
general in the War of the Spanish Successio! 
1714). His wife, Sarah, dom- 
inated Anne for years. 
Their interference made 
the court the scene of con- 
stant political intrigue. 

Although Anne's health 
was never good, she took 
an active part in public af 
fairs. She often attended 
debates in the House of 
Lords and was particularly 
concerned with religious 
legislation. Anne's reign is 
often said to mark the start 
of the Augustan Age, be 
cause the leaders of the 
times tried to reproduce in 
and classical art of Rome under E iy^ 
These leaders included the эте Richard Steele: 
athan Swift, Joseph Addison, anc . Furniture ^ 

See also Marlborough, Duke ^ 
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ber life are found only іп the Apocryphal books of the 
New Testament. According to these stories, an angel ap- 
pared to her and announced that her child would be 
blessed by the whole world. Saint Anne has many 

rines built to her. One of the best known is that of 
Se-Anne-de-Beaupré near Quebec City, Canada. 
Annealing is a process of heating metals, glass, or 
sher materials and then cooling them. The cooling is 
жшайу done slowly. Annealing produces various 

changes in the composition and properties of metals. 
Most of these changes are desirable. For example, it 
miles metals softer so that they can be machined more 
isly.Italso can reduce internal pressures called 

stresses from metals. Stresses may result during the 
manufacture of metal products or during their use. 

The purpose of annealing glass is always to remove 
пета! stresses that might later cause sudden cracking 
wbreakage. Stresses are likely to be present because of 
equal temperature distribution in the glass article 
while it is being cooled from its molten state. Glass arti- 
des are annealed by placing them on a metal belt which 
travels slowly through a long, heated enclosure called a 
kir. Thin articles can be annealed in 30 minutes or less. 
Sutittook more than a year to anneal the huge 5-metre 
sed mirror for the Mt. Palomar Observatory in Cal- 
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*also Tempering. 
Annelida, See Wore, 
rsary, Wedding. See Wedding anniversary. 
Anno Domini, See ADS 1 Z 
E plant that grows, blossoms, produces 

Suis En m one growing season. Plants called 
ite oo two growing seasons to complete У 
Жү иге plants, called perennials, can live 
REM 5. Many garden vegetables and flowers 

5. Such plants, which include beans, cucum- 


Peas, petunias, and zinnias, must be raised from 
each year, 


See also Biennial 
*rennial, 


ual ring. See Tree (How a tree grows; picture). 
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one of the parties. A marriage can also be annulled if ei- 
ther party is under age, or if both parties declare that 
they considered the ceremony a joke at the time it was 
performed. An annulment differs from a divorce, which 
has the effect of dissolving a valid marriage for some 
cause arising after the ceremony. Except in special 
cases, the Roman Catholic Church does not recognize 
divorce, but it does recognize annulment. 

See also Divorce; Marriage. 

Annunciation is the announcement, according to 
Luke (1:26-38), which the angel Gabriel made to Mary. He 
told her that she was to be the mother of Jesus, who was 
to be called "the Christ." 

The Annunciation should not be confused with the 
Immaculate Conception of Mary. In Roman Catholic be- 
lief, the Immaculate Conception means that Mary, at the 
instant of her existence in her mother's womb, was free 
from original sin. 

Beginning in medieval times, the words of the angel 
at the Annunciation, “Hail, full of grace, the Lord is with 
thee,” gradually became the opening words of the “Hail 
Mary’ prayer, although that prayer did not receive its 
full form until the 1500's. Another devotion honouring 
the Annunciation developed into the present “Angelus,” 
and began in the early 13005. Three Hail Marys are re- 
cited at morning, noon, and evening, when church bells 
are also rung to commemorate the incarnation of Jesus. 
The Annunciation has been the subject of paintings by 
great artists, including Fra Angelico, Andrea del Sarto, 
and Jan van Eyck. Mary is usually shown holding a book 
or some needlework, and Gabriel carries an olive 
branch or a flower. 

See also Angelus; Mary. 4 
Annunzio, Gabriele d'. See D'Annunzio, Gabriele. 
Anode. See Battery; Electrolysis; Electronics (Early ex- 
periments); Vacuum tube. j 
Anodizing is a type of electrolysis used to place a pro- 
tective oxide coating on metal. The metal acts as the 
anode (positive pole) of an electrolytic cell. Negatively 
charged oxide ions pass through a solution called an x 
electrolyte, and oxidize the surface of the metal. Alumin- 
ium can be anodized in a sulphuric acid solution. Mag- 
nesium is often anodized in dichromate solutions. 

The thickness of the coating depends on the amount 
of electricity passed through the cell. Thicknesses usu- 
ally range from 0.003 to 0.02 millimetre. Special treat- 
ments give the metal a porous outside layer that can ab- 
sorb dyes. This makes it possible to produce coloured 
surfaces that cannot be rubbed off or scratched. 

Anodizing serves several useful purposes. It formsa 
tough coating on the metal, makes a good electrical in- 
sulator, and resists corrosion. Anodized ашп e 
magnesium can be used in aeroplanes, trains, and ships, 


the outsides of buildings. 
po Aluminium (Finishing aluminium); Electroly- 


sis. 

of the sick is a sacrament of the Roman 
bes йш and of Eastern Orthodox churches. A 
priest administers the sacrament to a person ио is 
aged, seriously ill, or in danger of death from sickness 2 
or an accident. The sacrament may also be Me 
to a group, such as patients in a hospital. In the бо 
Catholic Church, the sacrament was formerly called ex 


treme unction. |n administering the sacrament, the 
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priest anoints a person's hands and forehead with holy 
oil. At the same time, prayers are said for the person's 
spiritual and physical healing. The prayers are based on 
the Epistle of James (5:13-15). 

See also Sacrament. 
Anole. See Chameleon. 
Anoplura. See Insect (table). 
Anorexia nervosa is an emotional illness in which a 
person refuses to eat. It occurs chiefly among adoles- 
cent girls and young women. The word anorexia means 
without appetite, but anorexics may be extremely hun- 
gry most of the time. They avoid food for psychological 
reasons. 

Some anorexics experience bouts of bu/imia—an 
overwhelming craving for food—during which they con- 
sume large amounts of food. Afterward, they make 
themselves vomit. See Bulimia. 

The chief physical symptom of anorexia nervosa is se- 
vere weight loss, involving more than 25 per cent of the 
body weight. Other symptoms include low blood pres- 
sure, slow heartbeat, and growth of fine hair on the 
body. In adolescents, the start of puberty may be de- 
layed. Female anorexics may not begin to menstruate, or 
their menstrual periods may stop. The disorder also af- 
fects the personality. Many anorexics isolate themselves 
from their family and friends. Most victims seem un- 
aware of their condition. They consider themselves 
healthy, or even overweight. 

Doctors disagree about the cause of anorexia ner- 
vosa. Some psychiatrists believe that anorexics try to 
starve themselves in order to avoid growing into adults, 
Other experts suggest that anorexics want to gain atten- 
tion and a sense of being special. 

Treatment for anorexia nervosa may include hospital- 
ization, psychotherapy, and medication. Anorexics 
should be hospitalized if they suffer malnutrition. Some 
doctors recommend that the patient's family also un- 
dergo therapy. Most anorexics can be cured if they re- 
ceive prompt treatment. However, the disease is fatal in 
some cases. 

Anouilh, Jean (1910-1987), was a popular and produc- 
tive French playwright known for his polished dramas. 
He called his comedies "rose" or "brilliant" plays. They 
usually illustrate the emotional difficulties that money, 
or lack of it, can bring. The main characters are search- 
ing, sensitive young people and somewhat fantastic old 
people. Anouilh's comedies include Thieves' Carnival 
(1932), Time Remembered (1939), Ring Round the Moon 
(1947), and The Rehearsal (1950), 

Anouilh called his serious plays “black” or “grating.” 
Legend of Lovers (1941), Antigone (1942), and Medea 
(1946) are based on classical materials, The Waltz of the 
Toreadors (1951) offers a gloomy view of marriage. Poor 
Bitos (1956) is a grim view of French political attitudes. 
Anouilh was born in Bordeaux. 

Anoxia is the lack of a normal supply of oxygen to 
body tissues, or the inability of the tissues to use the ox- 
ygen. It is also called hypoxia. 

Anoxic anoxia occurs when blood flowing through 
the lungs does not pick up enough oxygen. This can 
happen when there is a reduced amount of oxygen in 
the air, such as at altitudes above 3,000 metres. The 
blood also can fail to pick up sufficient oxygen because 
of defects in the lungs or because of obstruction of the 


air passages involved in breathing. Rapid, deep bres 
ing is a common symptom of anoxic anoxia. The cong 
tion is often accompanied by cyanosis, a bluish cole. 
ation of the skin. Severe cases may lead to loss of 
consciousness and even death. 

Anaemic anoxia occurs when the blood cannot сет 
its normal load of oxygen. This happens when the bie 
has insufficient amounts of haemoglobin (the substas 
that transports oxygen in the blood), or when the 
haemoglobin is altered by carbon monoxide or other 
poisons. Stagnant anoxia develops when the blood 
flows so slowly that it loses most of its oxygen before 
completing its course through a tissue. Part of the ism 
thus receives little or no oxygen. An example of sug 
anoxia occurs during cold temperatures when blood 
vessels under the fingernails and in the lips consti 
causing cyanosis in those body parts. Histotoxic an 
is caused by poisons that make the tissues incapablts 
using the oxygen supplied. Cyanide is such a poise 

See also Altitude sickness; Oxygen. Я 
Anselm, Saint (1033-1109), was an influential те 
eval theologian and church leader. He became тоё 
for his long essays Monologion and Proslogion. p 
works, Anselm attempted to prove the existence 00 
through reason. His best-known argument for the ens 
ence of God, which appears in Pros/ogion, states 
the existence of the idea of God necessarily be 
God exists. Anselm also wrote Cur Deus Fon 
book, Anselm argued that only the death of à s 
like Jesus Christ could fulfil the debt that sinfu 
owed to God. в 

Anselm was born in Aosta, Italy. He joined the Ba 
dictine monastery of Bec in France in about T 

led'wi lian monk 
he studied with Lanfranc, a noted Italian топ в 
scholar. Anselm rose rapidly in the ec he 
monastery and became the abbot in 1078. ve ТОЯ 
was appointed archbishop of Canterbury, cid the p 
portant religious position in England. He cin] 
for the rest of his life. Anselm went into = we 
to 1100 and again from 1103 to 1107 ben 
posed the king's power to select churc 
selm's feast day is April 21. 
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Ansett, Sir Reginald (1909-1981), pioneer 


jd Miles At 


uod. 1 1 ina 
mercial air transport in Australia. ке obtained à P^ 


was born at Inglewood, in Victoria. 
licence in 1929. 

Ansett entered the trans- — , 
port business in 1931, driv- 
ing a secondhand Stude- 
baker between Ballarat and 
Maryborough. When he | 
was barred from compet- 
ing on the ground with the 
railways, Ansett launched 
Ansett Airways in 1936. The 
company's name changed 
to Ansett Transport Indus- 
tries in 1946. In 1957, An- 
setts company took over 


Anse 
įr Reginald 
Australian National Air- s 
ways to form Ansett-ANA. irlines and 
he oopen later took over more a rosa 
involved in other industries se pe aircraft 97 
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Ants vary in size. One of the 
largest, Dinoponera grandis, 
is over 2.5 centimetres long. 
One of the smallest, Strumi- 
genys, is about 0.1 centimetre 
long. 


Ants live everywhere on land, except for extremely 
cold areas of the world. They are most numerous in re- 
gions that have a warm climate. Some ants live in under- 
ground tunnels, and some build earthen mounds. Other 
ants live inside trees or in hollow parts of certain plants. 
Still other ants construct their nests from tree leaves. 
Some kinds of ants, such as army ants, do not have per- 
manent nests. 

There are over 10,000 kinds of ants. Most kinds have 
drab colours, such as black, brown, or rust. But some 
are yellow, green, blue, or purple. Ants vary in size, but 
most are small. The largest are more than 2.5 centime- 
tres long. The smallest are about 0.1 centimetre long. 

In spite of their small size, ants are amazingly strong. 
Most ants can lift objects that are 10 times heavier than 
themselves. Some can lift objects that are 50 times heav- 
ier than their bodies. 

Scientists believe that ants gradually evolved from 
wasps more than 100 million years ago. Ants resemble 
wasps more than they do any other insects. In fact, one 
kind of wasp looks so much like an ant that it is com- 
monly called a velvet ant. But an ant has nodes on top 
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Some ants build earthen mounds over their under- 
ground nests. The mounds of harvester ants, above, are 
à common sight in many parts of the world. 


i i . The large wot 
Carpenter ants make nests in tunnels in trees. Т 
ers, called soldiers, have a pluglike head. A soldier block te 
nest entrance with its head, above, to keep out enemies 


Ants use their antennae to smell one another. In this 
way, ants recognize nestmates. The antennae are organs 
of touch, taste, and hearing as well as of smell. 


е arth for 
Fossils of ants indicate that ants have lived ate але 
more {һап 100 million years. Тїз fossil ant, М 
served in amber, is about 30 million years o!d. 


Ant nestmates share food by regurgitation. Two ants 
stand mouth to mouth, and one spits up food for the 
other. Food is shared among all members of a colony. 


of the waist that look like knotlike growths but are actu- 
ally body segments that have been reduced in size, 


The bodies of ants 


Among most species of ants, the queens, workers, 
and males differ in size. In many cases, the queens are 
several times larger than the workers. The males are 
also larger than the workers, but smaller than the 
queens. The largest workers, called soldiers, may have a 
bigger head than the other workers. 

Like other insects, ants have a hard, shell-like cover- 
ing called an exoskeleton. This covering protects the in- 
ternal organs. An ant's muscles are attached to the in- 
side walls of the exoskeleton. 

An ants body has three main parts, They are (1) the 
head, (2) the trunk, and (3) the abdomen. An ant's internal 
organs and sense organs are similar to those of many 
other insects. 

The head. The main features of an ant's head are the 
antennae, eyes, and mouthparts. The antennae and eyes 
are described in the section Sense organs. The mouth- 
parts consist of the mandibles and the maxillae, The E , males, 
mandibles are a pair of jaws that move from side to side ERRAT Press we the largest, beer у 
rather than up and down. Ants use their mandibles to 
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Use their mandibles to build nests by diggin 
cutting through wood. The mediis when pus 
that lie behind the mandibles. Ants use 

е to chew food into small particles. The 
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touch, taste, and hearing. When an ant is active, the an- 
tennae move almost constantly. With their antennae, 
ants tap the ground, pick up scents in the air, examine 
pieces of food, and stroke one another. Ants use their 
antennae to find their way about, to search for food, and 
to recognize nestmates. Some researchers believe that 
all the ants within a colony have a distinctive odour and 
that ants may recognize their nestmates by that odour. 

Ants have additional taste organs on the mouthparts. 
They also have touch organs on other parts of the body. 
The touch organs consist of tiny hairs and spines. 

Most ants have two compound eyes, one on each 
side of the head. Each eye consists of tiny lenses set 
close together. The number of lenses varies from fewer 
than 6 to more than 1,000. In most species, the males 
and queens have more lenses than the workers. Each 
lens registers only a small part of whatever an ant looks 
at. Impressions from all the lenses together form a pic- 
ture that is broken up into bits. Compound eyes enable 
ants to see movements easily. However, ants can see 
clear images of only nearby objects. Some species of 
ants have three simple eyes, called осе on the top of 
the head. These eyes can only distinguish between light 
and dark. A few kinds of ants do not have any eyes. 

Ants lack ears. But they can hear by means of sense 
cells called chordotonal organs. These organs are on 
the antennae, legs, trunk, and head. The chordotonal or- 
gans respond to sound vibrations that pass through the 
ground. Researchers do not know for certain whether 
ants can hear sounds that pass through the air. 

Some ants can make sounds by means of a stridula- 
tory organ on the abdomen. In most cases, this organ 
consists of a row of ridges on one segment of the abdo- 
men and a hard point on another segment. Ants make 
squeaky or buzzing sounds by rubbing the segments 
against each other. In some cases, the sounds are loud 


enough for people to hear. 
Life in an ant colony 


Ants vary greatly in their ways of life. This section 
chiefly disse the general features of life in an ant 
colony. The section Kinds of ants describes some of the 


many ways of life among ants. 
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Castes. In almost all ant colonies, the members are 
divided into three castes. The castes are the queen, 
workers, and males. In most cases, a young queen starts 
a new colony after mating with one or several males. 
After she has established a colony, the queen lays eggs 
for the rest of her life. She does not rule the colony. But 
the workers, feed and lick her, as they do one another. 
Some colonies have only one queen, but others may 
have several. Besides caring for the queen, the workers 
enlarge, repair, and defend the nest; care for the young; 
and gather food. A worker may do one job throughout 
its life or change jobs from time to time. Males do not 
do any work in the colony. They live a short time, and 
their only function is to mate with queens. 

Among many species of ants, the workers differ in 
size and shape. The largest workers are the soldiers. 
They have a big head and large mandibles. In some spe- 
cies, the soldiers’ main job is to defend the colony. In 
other species, the soldiers have no special job. Among 
carpenter ants, the soldiers have a blunt, plug-shaped 
head. A soldier keeps enemies out of the nest by block- 
ing the entrance with its head. 

Nests. Ants build many types of nests. Most species 
make their homes underground, carving tunnels and 
chambers in the soil. Some of these species build large 
mounds of soil, twigs, and pine needles over their un- 
derground nests. 

The large black or brown carpenter ants make their 
nests in the trunks and branches of trees and even in the 
wooden beams of houses. These ants, unlike termites, 
do not eat wood. They chew tunnels in wood only to 
make nesting space. Many kinds of ants make their 
homes in rotten logs, under the bark of trees, or in hol- 
low parts of the leaves or thorns of certain plants. Some 


Inside an ant nest 


This drawing shows the nest 
of a colony of harvester ants. 
The nest consists of various 
rooms and connecting tun- 
nels. The tunnels extend 
through the mound and deep 
underground. One chamber 
houses the queen and her 
eggs. Several rooms serve as 
“nurseries,” where the work- 
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ers care for the growing ig 
young. Some chambers are fe 
gathering or resting places ^ 
for the workers. Harvester r 


ants also have rooms for stor- 
ing seeds, which they gather 
outside the nest. As à co 
grows, the workers make 
more rooms and tunnels. The 
ants spend the winter in the 
deepest rooms of the nest. 
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species chew up plant fibres and then use the Materia 
to build “cardboard” nests. 

Tropical weaver ants construct nests from tree leaves 
To make a nest, the workers hold the edges of leaves» 
gether, while other workers carry silk-spinning lange 
back and forth across the edges. Larvae are ants inar 
early stage of development. The larvae producea thid 
sheet of silken webbing that binds the leaves together 

Ant nests vary greatly in size. Some ants live in ness 
that may have only one chamber no bigger than your 
finger. Such a nest may have as few as 12 ants oras 
many as 300. Some tropical ants build underground 
nests that may extend 12 metres below the ground. 
More than 10 million ants may live in such a nest. Sone 
European and North American ants build nests that ct 
sist of 12 or more mounds connected by underground 
tunnels. The site may cover an area the size of a tennis 
court, and some mounds may be over 1 metre high MÈ 
lions of ants may live in the mounds and underground 
chambers. 

Most ant nests have a number of chambers. One 
houses the queen and her eggs. Several other chambes 
serve as “nurseries,” to which the workers movethe 
growing young. Many chambers serve as gathering 
resting places for the workers. The nests of some ant 
have rooms in which food is stored or fungi are 
As a colony grows, the workers enlarge the bet: : 
making more rooms and passageways. Ants that live 


regions with cold winters move to the deepest parts 
their nests during the winter. They emerge in P 
Reproduction. Throughout the year qeria 
eggs which develop into workers, but at шн 
the year they lay eggs that develop into males a 
young queens. A few weeks after they reat 


ch аби 


the males and the young queens of most species leave 
heirnests and go on a mating flight. They fly іп a swarm 
high in the air and mate. 

During mating, a male deposits sperm (male sex cells) 
inside a queen's body. A young queen may mate with 
one or more males. She receives her lifetime supply of 
sperm during the mating flight. The sperm are stored in 
бе queen's gaster. They later enter her eggs as she lays 
them. 

After mating, the male and queen ants descend to the 
ground. The male wanders off and dies. The queen tears 
off her wings and begins to search for a nesting site. In 
some cases, the queen returns to her colony, where she 
accepted as an extra queen. Among parasitic ants, the 
queen takes over the nest of another species of ant. She 
depends on these ants to care for her and her eggs. But 
mostly, the queen establishes a new nest. 

After the queen prepares a nest, she seals the en- 
tance. She soon begins to lay eggs. During this time, 
бе queen lives off her body fat. She also gets some 
tourishment from her now useless wing muscles, 


which dissolve into nutrients that enter the bloodstream. 


The queen may also eat some of her eggs. The queen 
T chose whether to lay a fertilized egg (with sperm 
EN from her mating flight) or an unfertilized egg, 
teh nl is withheld. Fertilized eggs give rise to 
fs and queens, whilst unfertili 

ican zed eggs develop 

A certain kinds of hunting ants, the queen may 
m е nest from time to time and catch insects to eat. 
эй ong most species, the queen does not leave the 


aan Do through four stages of development (1) egg, 
ey hatch e and (4) adult. Ant eggs are very tiny. 
eare Ks in a few days and become larvae. The 
Wt move ab Ite, wormlike creatures. Most larvae can- 
адд туям The queen feeds the larvae with her sa- 
stage lasts a sim of her eggs. In general, the larval 
ite d weeks, After the larvae complete their 
Spin isis venen pupae. The larvae of some species 
Coming E ru silk around themselves before be- 
Only by their tr, € pupae of other species are covered 
0 not neret skin. The pupae lie motionless 
.In most cacy 519%У take on the form of adult 
Cases, the pupal stage lasts about two or 


ree we 
eks. Then, an adult worker ant emerges. 


The life €ycle of ants 
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Reproduction. This large queen honey ant is laying eggs, 
which the nearby workers will care for. In time, the developing 
young will be enclosed in cocoons like the three shown here. 


The first worker ants to become adults leave the nest 
and bring back food for the queen and the larvae. The 
workers take over the care of the brood—that is, the 
eggs, larvae, and pupae—and the queen continues to lay 
eggs. Many queens lay thousands of eggs in a lifetime. 
The vast majority of the eggs develop into workers. 
After the colony is established, the queen begins to lay 
some eggs that develop into males and young queens. 

Protection against enemies. Anteaters, spiders, 
frogs, toads, lizards, birds, and many kinds of insects 
prey on ants. In most cases, ants from different colonies 
treat one another as enemies. Ants protect themselves 
against their enemies by stinging, biting, or by spraying 
formic acid and other repellent chemicals. 

About half of all species of ants have a sting. Such 
ants as fire ants and bull ants have a sting that can pierce 
the skin. The sting releases a painful poison. Certain 
stings can penetrate tough skin. But the sting is an effec- 
tive defence against other insects. It releases a poison 
that contains an insect-repelling gas. The poison is also 
thick and gluey. It can gum up the antennae, legs, or 


Ant eggs hatch within a few 


: 1 4) adult. 
Ants develop in four stages: (1) egg, (2) larva, (3) pupa, and ( cin 5, the larvae spin a cocoon be- 


days into larvae. The larval stage lasts a few weeks. In some s| 
p becoming pupae. The к stage lasts about three weeks. The adult ant then emerges. 
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jaws of another insect. Some ants that lack a sting can 
spray poison from the tip of the gaster. 

Worker ants from different colonies often fight one 
another. Some fights do not result in serious injuries. 
For example, honey ants of rival colonies have shoving 
matches in which the workers do not hurt one another. 
But the victors may take over the nest of the defeated 
colony. Some ants have fierce battles that result in death. 
In these battles, ants use their jaws to grab enemies by 
the waist, a leg, or an antenna. Often, several nestmates 
grab the legs and antennae of an enemy ant and hold 
the victim stretched out. Other nestmates may join the 
fight and tear the victim apart with their jaws. Some ants 
fight huge, grim wars in which thousands of ants rip one 
another to pieces. The winners may invade the nest of 
the defeated colony and carry off the brood, which they 
eat. Some kinds of ants live entirely by robbing the nests 
of other ants in this way. 

Communication. Ants communicate with one an- 
other in various ways. Ants that live inside plants or in 
leaf nests may tap their gasters against the outside walls 
of the nest when they discover food or an enemy 
nearby, The taps send vibrations through the nest walls, 
arousing the ants inside. The ants may then rush out of 
the nest and help carry in the food or fight the enemy. 
Ants that have a stridulatory organ arouse their nest- 
mates by producing squeaky or buzzing sounds with the 
organ. 

Ants also communicate with one another by giving off 
chemicals called pheromones. These chemicals are pro- 
duced by glands that open at certain places in the head, 
trunk, and abdomen. They have a distinctive smell or 
laste to which ants are sensitive. The various kinds of 
pheromones communicate different information. By re- 
leasing pheromones from the tip of the gaster an ant 
may lay a scent trail from a newly discovered food sup- 
ply to its nest. The ant then arouses the other workers, 
which follow the trail to the food. To warn their nest- 
mates of danger, ants can give off "alarm" pheromones. 

Ants probably distinguish members of their colony 


Army ants are fierce hunters that travel in swarms and prey 
chiefly on other insects. These army ants are attacking a grass 


hopper. The ants bite the victim with their long mandibles. 


from enemies by odour. When two ants meet, they 
smell each other with their antennae. If they are nest 
mates, the two ants may stand mouth to mouth. Оле 
then regurgitates a drop of liquid for the other. 

Life span. Queen, worker, and male ants have difi 
ent life spans. Queens live the longest, from about 10% 
20 years. Workers may live from less than 1 year to mw 
than 5 years. Males live only a few weeks or monthsbe 
fore they go on the mating flight, after which they sow 
die. 


Kinds of ants 


There are more than 10,000 species of ants. Entomol 
gists (scientists who study insects) classify ants into eg 
or nine groups, based on similar physical features Bu 
ants can also be grouped according to their ways ofli 
This section discusses nine groups of ants that havedt 
ferent ways of life. The groups are (1) army ants, 2 sit 
makers, (3) harvester ants, (4) dairying ants, (5) honey 
ants, (6) fungus growers, (7) bull ants, (8) plant ants, and 
(9) wood ants. 

Army ants are fierce hunters. Most species travel 
across the land in narrow columns. Other kinds їшї 
derground, moving through tunnels in the soil. Army 
ants prey chiefly on other insects and spiders. But in 
some cases, they also kill and eat larger animals that 
cannot escape quickly. 

Most army ant colonies have from 10,000 to severi 
million members. Army ants that live above ground d 
not build permanent nests. When they rest, 0708 
together іл a large cluster. They тау hang from 
branch or lie inside a hollow log or another suitable 
place. The queen and her brood lie within the large 
cluster of bodies. | кай 

Some kinds of army ants hunt for a few wee ой 
then rest for a few weeks. During the hunting e 
they may nest at a different site every night. e ye 
resting periods, they stay in one place, and t eq 


lays hundreds or thousands of eggs. 
The name army ants is used to descri 


be both legio" 


е 
off th 

nd Caf) мій 
Slave makers raid the nests of other pini eret 
pupae, above. After the pupae become rp serve 85 $ 
the work in the slave makers colony anc 2: 


ayants and driver ants. Legionary ants live in North and 
South America. Those that live in cooler regions have 
smaller colonies than do the tropical species, and they 
iunt chiefly at night. Driver ants live in the tropical re- 
gons of Africa. 

Slave makers attack the nests of other ants to kidnap 
he pupae. The captives are not actually forced into slav- 
ey. But when they become adults, the ants act as 
though the slave makers’ nest were their own. They thus 
help with the work of the colony. Some kinds of slave 
makers can survive without slaves. But slave makers 
known as Amazon ants cannot. Their mandibles are so 
ling and curved that they cannot feed themselves or dig 
nests. Amazon ants need slaves to feed them and to 
work for them. 

After the mating flight, a young slave maker queen 
does not start a new colony. Instead, she takes over a 
rest of another species. She kills or drives away many of 
the workers and may kill the colony's queen. The slave 
maker queen stays with the colony's brood until they 
reach adulthood. These ants then become her slaves, 
‘eating her as they would their own queen. In time, the 
pue slave maker queen develop into adult work- 
2 ey bring more slaves into the nest by raiding 
pne Slave makers live in cool regions of North 
E Europe, and Asia. Some of the familiar kinds of 

ànts and black ants of Europe and North America 

we slave makers, 
"m ternal ants collect seeds and store them in spe- 
зр) нае their nests. They thus always have a 
^W ndr Уд available. The ants tear off the husks of 
аша Th chew the kernels into a soft pulp called 
t Some vnda then squeeze out the liquid and swallow 
id insect s harvester ants also eat flowers, fruits, 
Cpt Antarctica “ata еб live on all the continents ex- 

190: . species have large colonies of 

0 90,000 members. 

bee vind gai on a sugary liquid called 
pa ticularly а e tain honeydew from certain insects, 
ies from Umm Ed other plant lice. Plant lice suck 
Valerthan the 5. These juices contain more sugar and 
Sho nthe lice need, and they discharge the excess 
5 10пеудеу, Dairyin d : i 
ke feed so that 4 9 ants visit the plants on which the 

5 a plant lou ey can lick up the honeydew. In many 

enever an ant se она а drop of honeydew 
antennae, The “a ks,” or strokes, the insect with its 

come near weet the lice by fighting insects 
Some kinds of à e the ants are feeding. 
Xe in their nest 079 ants keep the eggs of plant 
tch and the 5 during the winter. In spring, the eggs 
and place me ed the plant lice out of the nest 
‚ Certaj à plants. 
lice that Ee of dairying ants tend “herds” of plant 
‘Pecies, the oa roots inside their nests. Among these 
Mise between p Queens carry an egg-laying plant 
{0 on the mati eir jaws when they leave the nest and 
Фе places the ld flight. After a queen digs her new nest, 
Ome kinds 58, оп a root and starts а new "herd." 
Ops an, Rais aphids and other plant lice feed on 
Protect the a Ses damage. Because dairying ants 
Pests Fop "аш ч they are considered agricultural 
ша] pests ШС, Argentine ants are considered agri- 
“ited States h lifornia and northern Florida, in the 
' Where they infest orange groves. These 
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Dairying ants "milk" honeydew from aphids, above. The aphids 
release drops of honeydew whenever the ants stroke the insects 
with their antennae. The ants then lap up the sugary liquid. 


dairying ants are native to Argentina. Dairying ants live 
on every continent except Antarctica. 

Honey ants, also called honeypot ants, gather honey- 
dew from insects or from plants and store it in their 
nests. They have certain workers, called rep/etes, that 
serve as living storage tanks for the colony. The workers 
that gather the honeydew feed it to the repletes after re- 
turning to the nest. The gaster of a replete becomes so 
swollen with honeydew that the ant cannot walk. It 
hangs motionless from the ceiling of a chamber in the 
nest. A replete regurgitates some honeydew whenever a 
nestmate taps it with its antennae. Honey ants live in dry, 
warm regions throughout the world. 

Fungus growers cultivate gardens within their nests. 
They raise various kinds of mouldlike or yeastlike fungi. 
The fungi produce tiny, nourishing knobs, which the 


t workers called rep/etes serve as storage 
hei re honeydew in their gasters, which expand 
eed the liquid to nestmates. 


Honey 
tanks. They sto! 
greatly. The repletes f 
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ants eat. The ants fertilize their gardens with leaves, 
flower petals, and other plant materials that they gather 
from outside the nest. When a young queen goes on the 
mating flight, she carries a pellet of fungus. After the 
queen prepares her nest, she starts a new garden with 
the pellet. She fertilizes the garden with her body 
wastes. Fungus growers are most plentiful in tropical 
areas. 

Perhaps the best-known and most interesting fungus 
growers are the /eaf-cutter ants. They build huge under- 
ground nests, in which millions of ants may live. At 
night, columns of workers leave the nest and cut pieces 
of leaves from trees, shrubs, and other plants. They 
carry the leaf fragments back to the nest, holding them 
above their heads. The ants look as though they are car- 
rying parasols, and so they are sometimes called paraso/ 
ants or umbrella ants. Inside the nest, the ants chew the 
leaves into a pulp, which they place on the fungus gar- 
dens. Leaf-cutter ants are serious agricultural pests be- 
cause they strip the leaves from crops. 

Bull ants sometimes called bulldog ants, live only in 
Australia and New Caledonia. They are among the most 
primitive ants and they have fairly simple behaviour pat- 
terns. They include some of the largest living ants, with 
workers measuring up to 3.5 centimetres, Millions of 
years ago their distribution was much wider. Fossil 
forms are known from Argentina and have been found 
in amber (fossilized pine resin) from northern Europe. 
Bull ants are fierce and very aggressive. They have long 
strong mandibles and powerful stings. They use their 
stings to disable prey and to protect their nests. The 
nests are situated in the soil and are usually quite small, 
with only a few hundred workers and a single queen. 
After the mating flight the queens start new colonies by 
excavating a chamber in the soil and begin to lay eggs. 
Unlike most other ants the queens do not remain con- 
cealed in their chamber. Instead they go out hunting for 
insect prey with which to feed their larvae. Bull ants run 

very fast, and some can jump. They have large eyes and 
are very alert. Worker bull ants hunt singly. They do not 
make forage-trails like wood ants. Their main prey is 
other insects, but adult bull ants will also feed on nectar. 

Plant ants associate with special kinds of plants 
called myrecophytes (ant lovers). Most plant ants are 
tropical and many live in a special symbiotic (mutually 
beneficial) relationship with a plant species. The plants 
provide the ants with nest sites. These are often in spe- 
cially developed parts of the stem, twigs or leaves, 
Some acacias produce large thorns, within which the 

ants live. Some plants also provide their ants with food 
in the form of nectar. A few plants also grow strange 
nodules of tissue, high in proteins and fats, for the ants 
to eat. In return for a nest site and food, the ants protect 
the plant. They attack and drive off or kill leaf-eating in- 
sects. They may even deter large mammals from brows- 
ing on the plant as many plant ants have very powerful 
stings. 

Wood ants live mainly in wooded and forested areas 
of the Northern Hemisphere. They build large mound 
nests made of twigs and other plant fragments, The 
mounds allow the ants to regulate the temperature and 
humidity inside the nest. A colony sometimes consists of 
a single mound with one queen. But in some species a 
colony may have many interlinked mounds and have 


many queens and thousands of workers, F 
queens may fly off to begin new nests or may 
adopted back into the present colony, to maint 
number of queens. Those that fly off usually starti 
colony by invading the nest of a different specie 
laid by the wood ant queen are reared by the ho 
ers. Eventually the hosts die off but by this time 
sufficient wood ant workers to take over the 

Wood ants make long forage-trails both alo 
ground and up trees. Ants scurry along these fi 
both directions, directed by scents called perc 
which mark the trail. The ants consume a lot of 
produced by sap-sucking insects, but also prey 
amounts of other insects. They are extremely impt 
as they eat vast numbers of leaf-eating caterpillars 
beetles. In some countries such as Switzerland am 
many, wood ants are considered so important intl 
control of insect pests that they are protected by! 
Sometimes their nests are transported from a 
they are common, to forests or plantations 
are not, as an efficient natural control of woodlant 
pests. 

Wood ants belong to a group which have lost 
wasp-like sting characteristic of more primitive 
stead wood ants spray formic acid at their enemies 
name formic acid is derived from the Latin namek 
wood ants, Formica. 


The importance of ants 


Ants play an important role іп the balance ofnaf 
They eat large numbers of insects and so help kee 
them from becoming too plentiful. In the tropics, M 
ample, ants eat more than half the termites e ; 
year. Ants, in turn, are an important food sou See 
birds, frogs, lizards, and many other animals. 
ance of nature. 

Ants are both beneficial and harmful to a 4 
Some species aid farmers by killing insects e : 
crops. Ants that dig underground nests M 
by breaking it up, loosening it, and mind aed 
absorbs water more easily than does har йг E 
Ants can also be agricultural pests. Some cod 2 
protect aphids and other insects that harr Я 
ants have a painful sting, to which some P 
lergic. or exi 

(у kinds of ants are household perd oug 
carpenter ants damage houses by rand ade. 
wooden beams. Pharaoh s ants and thie т Аай 
houses, restaurants, hospitals, and one опей! 
eat stored food. Poison sprays ог baits m indoor 
help rid ants from houses. But ew make surel 
sprays or bait, someone should chec | 
are both effective and safe to use. КООШ 

Scientific classification. Ants, bees, 5@ tera. or 
make up an order of insects called Нутепор 
form the family Formicidae. ч 
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Questions 


Wet are the three castes of ants? 
Wutare an алі chief sense organs? 
"iw do weaver ants make their nests? 
тм ants called social insects? 
are the four stages of development that ants go through? 
"ew long do queen ants live? r i 
Wit do male and queen ants do after mating? 
® what ways are ants both beneficial and harmful to farmers? 
How do ants communicate with one another? 
Ant bear. See Anteater. 
Ant lion is an insect /arva (immature form) that digsa 
pitin the soil to trap ants and other small insects for its 
Ind The adult insect looks like a dragonfly. The ant lion 
ата often called the dood/ebug. 
The ant lion has a plump, hairy body. A pair of sword- 
laws extends from its narrow head. Three pairs 
igs are fastened to the body, close behind the head. 
ant lion can walk only backwards. 
" ant lion usually chooses a place with dry, sandy 
^ pit It starts to work by walking around and 
"wd ckwards, pushing its tail like a shovel down 
^. sand behind it. The sand slides up over the ant 
p back and toward its head. By jerking its 
‘a enly from time to time, the ant lion throws the 
one side. It moves 
let and smaller cir- 
Until it reaches the 
the circle. Then it 
ч med a funnel- 
ole in the 
This v 1 the earth. 
x тщ, тейтез reaches 
ж 355 centimetres 
and 25 centimetres 
or deeper, 
з lion traps its 
ding under the 
5 he the bottom of the 
nant crawls close to 


he Ке ant falls into 
lils i, A att lion then 


fom i body long, sharp jaws, and sucks the juices 


с сі, 
Мор ч б On An lions belong to the order 
are hy up the ant lion family, Myrmeleontidae. 
Undreds of Species. fue 


Ant lion 


“sed in "ve the widely used trade name of a drug 
теге өл of chronic alcoholism. The drug's 
holism, tis : disulfiram, Antabuse is not a cure for al- 
Pdrinking, Prescribed to help people wishing to give 


tabu. 

D Se wi : 

“CS ifthe ss by causing extremely unpleasant ef- 
rinks even a small quantity of alcohol. 
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These effects include dizziness, vomiting, racing pulse, 
severe headache and flushing of the face. If a large 
amount TN is taken, the patient may collapse. 
Antananarivo (рор. 662,585) is the capital and largest 
city of Madagascar, which includes the island of Mada- 
gascar and small nearby islands. Antananarivo, formerly 
called Tananarive, is near the centre of the island of 
Madagascar (see Madagascar {тар}. It lies on a moun- 
tain ridge that runs across the island from north to 
south. Railways running along the ridge link Antanana- 
rivo with the rest of the island and bring crops to the 
city for processing. 

Most people who live in Antananarivo are of Indone- 
sian descent. They are members of the Merina and Bet- 
sileo ethnic groups. Some of Antananarivo's residents 
are French. Madagascar was once a French colony. The 
French work with the local people in government, uni- 
versity education, and international trade. 

The University of Madagascar and several scientific 
research institutes are located in the city. Antananarivo's 
most famous building is the palace of the last queen of 
Madagascar's Merina kingdom. The palace was built in 
the 1800s. 

Antarctic. See Antarctica. 

Antarctic Circle is an imaginary line that forms the 
northern boundary of Antarctica. Points on the Antarctic 
Circle lie at 66°30’ south latitude, about 2,620 kilometres 
from the south geographic pole (see Antarctica Imap). 

The Antarctic Circle marks the edge of an area where 
the sun stays above the horizon one or more days each 
year. The sun never sets there on the longest day of 
summer, about December 21. It never rises on the short- 
est day of winter, about June 21. If the South Pole at 90° 
south latitude were at sea level instead of nearly 3,000 
metres above sea level, and if no atmospheric phenom- 
ena or intervening obstacles affected observations, the 
sun would remain visible 90 days before and 90 days 
after the longest day. It would stay below the horizon for 
the same time before and after the shortest day. 
Antarctic Ocean is the name which is sometimes 
given to the waters surrounding the Antarctic continent. 
Many geographers say that these waters do not form a 
separate ocean at all, but consist solely of the southern 
parts of the Atlantic, Indian, and Pacific oceans. Some 
call this world-encircling stretch of water the Southern 
kc Antarctic Ocean varies in width from 1,100 kilo- 

s between the tip of South America and Antarctica 
to 3,860 kilometres off the tip of Africa. The surface near 
Antarctica freezes in winter, and breaks into pack ice in 
summer. Flat-topped icebergs from 150 to 300 metres 
thick drift north of the pirk E The ocean has a fairly 

emperature of —2° : 
ME mind whirl clockwise around Antarctica, 
forming the west wind drift current. Nearer the conti- 
nent, east winds create a counterclockwise east wind 
drift current. The line along which these surface cur- 
rents meet is called the Antarctic Divergence. The Ant- 
arctic Convergence lies farther north. This line marks 
the point where warmer temperate waters meet the 
cold polar waters. Air temperatures, cloud formations, 
and ocean life change abruptly at the convergence. 


See also Antarctica; Ocean. 
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Antarctica's rugged coast features jagged mountain peaks and glacier-filled valleys. As glaciers 
flow into the sea, chunks of ice break off to form icebergs like those shown above 


Antarctica 


Antarctica is the ice-buried continent that covers and 
surrounds the South Pole. This nearly barren land forms 
the coldest and iciest region in the world. It is slightly 
colder than the region around the North Pole. The North 
Pole is located in the Arctic Ocean. But the South Pole 
lies near the centre of the Antarctic continent, on a high 
windy plateau of ice and snow. 

Antarctica covers about 14,000,000 square kilometres. 
It is larger in area than either Europe or Australia, How- 
ever, Antarctica would be the smallest continent if it did 
not have its icecap. This icy layer, which averages ap- 
proximately 2,200 metres thick, increases Antarctica's 
surface area and also makes Antarctica the highest con- 
tinent in terms of average elevation. The average eleva- 
tion of Antarctica is 2,300 metres above sea level. 

Stormy waters of the Atlantic, Indian, and Pacific 
oceans isolate Antarctica from the other continents, 
Ships must steer around towering icebergs and break 
through huge ice piles to reach the continent. On land, 
gigantic glaciers move slowly downhill toward the sea 

Temperatures in Antarctica rarely reach above 0° C. 


Scientists recorded the world’s lowest temperature, 


чоп 
— 89.2° C, at Vostok Station, on July 21, ips 
ter winds also chill the air. Antarctica In а ей 
has one of the driest climates оп earth. lt rl 
rain and hardly any new snow each аре survivent 
Only a few small plants and Hune thrive inthe 
arctica's dry interior. But various d penguins 
surrounding waters, including fish, kr" 
seals, whales, and many kinds of flying s. Geologi" 
nent has deposits of coal and metal ores. i 
have found evidence that petroleum! He! mineral fe 
the seabed offshore. None of Antarctic 
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facts about Antarctica 


Antarctica's 
pole, officially called the 


a small, shrimplike 
is a key source of 
the Antarctic region. 
mals as fish, birds, 
ad seals feed on krill and 
тшт, eaten by larger 
Swarms of krill form 
age red masses in coastal 
wers during the day and 


green at night. 


at least 8 kilometres a year. 
This is the south pole indi- 
cated by compass needles. 


1600 


Plant fossils found in Antarctica 
reveal that the continent once had a 
warm, ice-free climate with trees 
and other leafy plants. 


south magnetic pole, moves 


Antarctico's deepest ice 
4.800 metres 


Thick ice bur- 
ies most of 
Antarctica. The 
continent's 
deepest ice is 
more than 10 
times the 
height of the 
Sears Tower, 
the world's 
tallest building. 


First to reach the 
South Pole was Roald 

Amundsen, a Norwe- 

gian explorer. His ex- 

pedition set off from c, i. Tower 
Antarctica’s Bay of Chicago, Illinois 
Whales on Oct 19, 443 metres 
1911, and reached the 
pole on Dec. 14, 1911. 


te southern end of the earth. Antarctica was first 


как 1820. During the mid-1800s, explorers sailed 
lec, ost and learned that it was large enough to 
tariy 1900, Continent. Inland exploration began in the 
x The Norwegian explorer Roald Amundsen 
Wed thes, South Pole in 1911. In a dramatic race, he 
dy Captain weeks ahead of a British expedition 
Dur tain Robert F. Scott. 
а.е 19-19005, U.S. Navy officer Richard Byrd 
terest in ed air expeditions that increased scientific in- 
Ouse the сор С In 1959, 12 countries signed a treaty 
Nuclear continent mainly for research. The testing of 
adany military the dumping of poisonous wastes, 
Today, ie!) Activity were all banned. 
tions in A entists maintain year-round research sta- 
iNtemational Са. Activities on the continent encourage 
knowledge к Peration and the sharing of scientific 
пег, seve! countries have claimed parts of the 
found there е hope of controlling mineral resources 
бизе to Mi United States and many other nations 
Inq i 
rte 


988, Cognize these claims, 
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* nid Countries with interests in Antarctica 
ing, and drill agreement to control prospecting, min- 
ug for oil. Others, including Australia, re- 
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would open the way to mineral development. Many crit- 
ics of the agreement favoured making Antarctica a 
world Wilderness Park, where no development would 
be permitted. 


Land and climate 


Ice and snow cover 98 per cent of the Antarctic conti- 
nent. High mountain peaks and a few other bare rocky 
areas make up the only visible land. Underneath the ice, 
Antarctica has mountains, lowlands, and valleys—much 
like the landforms of other continents. 

The southern parts of the Atlantic, Indian, and Pacific 
oceans meet to form a body of water often called the 
Antarctic Ocean or Southern Ocean. Scientists define 
the Antarctic Ocean's northern limit at about 55° south 
latitude, near the centre of the Antarctic Convergence. 
The Antarctic Convergence is an irregular band of water 
about 40 kilometres wide. Within it, cold southern wa- 
ters meet warmer, saltier northern waters. 

Antarctica originally belonged to a land mass that in- 
cluded Africa, Australia, India, and South America. By 
about 140 million years ago, the land had begun to 
break apart. The parts gradually drifted to their present 
locations, and Antarctica became a separate continent. 

Many millions of years ago, Antarctica was an ice-free 
continent. Scientists have found fossils of trees and of 
dinosaurs and small mammals that once lived there. Gla- 
ciers began to form in the polar regions about 30 mil- 
lion years ago. They slowly advanced over parts of the 
earth during a period known as the Ice Age. Although 
the Ice Age ended about 10,000 years ago, ice sheets 
still cover Antarctica and Greenland. 

The Antarctic icecap is a thick layer of ice and snow 
that buries most of the continent. It formed from layers 


Mount Erebus, Antarctica's most active volcano, towers 
above Ross Island. In the foreground, a scientist builds an igloo 
from blocks of snow as part of his survival training. 


of snow pressed together over millions of years, Air be 
tween the grains of snow was pushed out or became 
trapped in bubbles as the bottom layers of the ісесар 
hardened into ice. 

Today, the Antarctic icecap forms the largest bodya 
fresh water or ісе in the world. Its volume of 30 millse 
cubic kilometres represents about 70 per cent of the 
world's fresh water. If the ice melted, the oceans would 
rise and flood coastal cities around the world. 

The icecap's thickest parts are located over deep be 
sins that dip far below sea level. In those areas, the te 
cap is up to 4,800 metres thick. At its highest points 
over mountain ranges, the icecap rises as high as 410 
metres above sea level. 

The weight of the icecap causes the ice to spreados 
ward and slide toward the coasts. Ice near the coasts 
moves as much as 200 metres a year. Glaciers in nam 
valleys move even faster. In some areas, the icecap 
breaks and forms crevasses (cracks) more than 30me 
tres deep. | 

Land regions. The Transantarctic Mountains cross 
the entire continent. Several ranges make up the Trans 
antarctic chain. Some peaks rise more than 4,300 mere 
The Transantarctic chain has the largest of the ice-ree 
rocky areas known as dry valleys. These valleys were 
carved by glaciers that once occupied them and lateri 
treated. Snow that falls in dry valleys is swept away b 
winds. Some of the valleys have lakes. Е: 

The Transantarctic Mountains divide Antarctica нт 
two natural land regions: (1) East Antarctica and (2) We 
Antarctica. 

East Antarctica faces the Atlantic and Indian ocea% 
and covers more than half the continent. The region 
consists of rocks that are more than 570 million ine 
old. The rocks form what geologists call a Precam 
shield. 

Mountains, valleys, and glaciers mai 
East Antarctica. A deep, long crack in the 
known as a rift valley cuts into the coastlin 
dian Ocean to the Prince Charles Mountains. дой 

The central part of East Antarctica is à ра bor 
3,000 metres above sea level. Winds on the P ji up? 
the loose snow into sharp ridges, called sastrug/ 
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1.8 metres high. The South Pole lies on the plateau, 
about 480 kilometres east of the Transantarctic Moun- 
tains. This pole, also known as the south geographic 
pole, is the southernmost point of the earth, where all 
lines of longitude meet. 

East Antarctica also has the south magnetic pole, the 
southern point indicated by compass needles. It may 
move as much as 8 to 16 kilometres in a year. In the 
19805, it was off the coast of Wilkes Land. For a descrip- 
tion of other south poles, see South Pole. 

West Antarctica borders the Pacific Ocean. It con- 
tains hardly any of the old rock of East Antarctica. West 
Antarctica developed later as part of the Ring of Fire, a 
string of volcanoes encircling the Pacific Ocean. Much 
ofthe region lies below sea level. The Antarctic icecap 
fills deep basinlike areas of land. If the icecap melted, 
West Antarctica would become a group of islands. 

The Antarctic Peninsula is a mountainous, S-shaped 
finger of land that points toward South America. In fact, 
the peninsula forms a continuation of the Andes Moun- 
tain chain of South America. Several islands lie near the 
peninsula. The South Shetland Islands to the west in- 
clude Deception Island, an active volcano. 

West Antarctica includes several other mountain 
ranges and volcanoes. Vinson Massif, the highest point 
in Antarctica at 5,140 metres, stands in the Ellsworth 
Mountains near the peninsula. An ice-filled rift valley 
separates the Transantarctic Mountains from Ross Is- 
land. Mount Erebus, Antarctica's most active volcano, 
lies on the island. This majestic volcano rises 3,794 me- 
tres. From time to time, it spurts pieces of volcanic rock 
into the air. 

Coastal waters. Two large gulfs cut into Antarctica 
at opposite ends of the Transantarctic Mountains—the 
Ross Sea and the Weddell Sea. Smaller bays indent the 
coastline. Various channels separate offshore islands 
from the mainland. For example, the Bransfield Strait 
separates the South Shetland Islands from the mainland. 

Broad, flat sheets of the icecap called /ce shelves float 
in several of Antarctica's bays and channels. The Ross 
Ice Shelf, the largest one, measures about 700 metres 
thick at the inner edge and about 200 metres thick at the 
outermost edge. 

In summer, the outer edges of the ice shelves break 
away and form immense, flat icebergs. These icebergs 
are larger, smoother, and more evenly shaped than ice- 
bergs in other parts of the world. Scientists have meas- 
ured Antarctic icebergs with an area as huge as 13,000 
square kilometres. Other icebergs form when a chunk 
of ice breaks off the lower end of a coastal glacier and 
flows into the water. This process, called ca/ving, is also 
common in Greenland. 

Each winter, the surface of the Antarctic Ocean 
freezes into a sheet of ice. In summer, this sheet breaks 
into pieces called ice floes. Winds and waves push the 
floes against one another, forming thick masses known 
as pack ice. Some pack ice piles up in ridges against the 
shore. In winter, pack ice extends as far as 1,600 kilome- 
tres from the coast. 

Climate. Antarctica's climate varies from extremely 
cold, dry conditions on the inland plateau to milder, 
moister conditions along the coasts. Many people call 
the plateau a “polar desert” It has only about 5 centime- 
tres of snowfall each year. The average annual precipita- 


tion (rain and snow) on coastal areas averages abou 
centimetres. 

The Antarctic winter lasts from May until August. 
Summer lasts from December until February. July tes. 
peratures range from —40* C to —70' C inland, and fus 
—15' C to —30' C on the peninsula's coast. January ter 
peratures range from — 15° C to —35' C inland and 
reach 10° C on the coast. The northern islands may hae 
summer temperatures of 10° C. 

Icy winds make the Antarctic air feel even colder. 
Winds that sweep downward from the plateau can aer 
age 70 kilometres per hour. Gusts often reach the coat 
at 190 kilometres per hour. 


Natural resources 


Plant life. Few plants grow in Antarctica becaused! 
the ice-covered land and the harsh climate. Mossesat 
the most common Antarctic plants. They cling to rody 
areas, mostly on the coasts. Only two flowering plants 
grow in Antarctica. Both live on the northern part бї 
Antarctic Peninsula. One is a grass that forms dense 
mats on sunny slopes. The other, a herb, grows in shat 
cushionlike bunches. i 

Simpler organisms known as a/gae grow on snow, 
lakes, and on ice surrounding the continent Other ot 
ganisms called /ichens cling to rocks. Some lichens 97 
vive by bunching together to conserve water. 50 
have discovered rows of black, white, and green i 
growing in tiny cracks in dry valleys. Small be 
algae also drift on the surface of the Antarctic ul 

Animal life. Only a few insects and others " 
spend their entire lives on the Antarctic mainlant. : 
continent's largest land animal is a wingless p iol 
type of fly no more than 12 millimetres long. к 
animals live at the edges of the continent. eer 
freezing to death, some lice, mites, and tic a 
mosses, the fur of seals, or the feathers of bi ; 

Unlike the continent, the Antarctic Un A 
dant wildlife. The most common animal үү 
krill, a small, shrimplike creature that fee i 
ing organisms. Many other Antarctic anim nd sell kil® 
krill for food, and several countries pee 
a protein-rich food for people. The 5901 tic ait 
less sea animal—also is eaten by many wr [ 
In addition, about 100 kinds of fish live de н 
cluding Antarctic cod, icefish, and plun d ica fort 

Several kinds of whales migrate to An whales ff 
summer. Those that feed on krill are ws right [1 
whales, humpback whales, minke we vost animi 
and sei whales, The blue whale is the а g T 
has ever lived. This rare giant grows s include et 
Antarctic whales that eat fish and squ! uthern fou 
whales, southern bottlenose whales 3 "T 
whales, and sperm whales. РЕ" а! 

enguins, and smaller whales. „са, They 

j Various kinds of seals live in ниса die 
most of their lives in the water, win. e Co The 

and catch food. Most of them pros e ше 

Antarctic fur seal nests оп nearby tant wale 

n 

feeds on squid. The males may reach? e^ sq 
tres. Weddell seals and Ros 
Crabeater seals and Antarctic ins. 
seals hunt other seals as well as pengu! 


Animal life in Antarctica 
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Antarctica's coastal waters have plentiful wildlife, though only tiny animals can survive in the harsh 


interior. Seals and birds nest on the coast and nearby islands, and whales migrate to the area for 
the summer. Many of these animals have extra layers of fat to keep warm in the cold, icy climate. 
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ae 1800s and early 1900's, hunters greatly re- 
обу cer of whales and Antarctic fur seals. 
iling г national wildlife laws prohibit or restrict the 
ы of these animals, 
In Rate the animals most often associated with 
Wardly on | re birds cannot fly, and they waddle awk- 
ak he and. But they are skilful swimmers. They 
Four aa ocean, diving for fish and other food. 
élie ena Penguins breed on the continent. Playful 
Pebbles he aad the most common kind, build nests of 
Quin grows t € Coasts. The tall, quieter emperor pen- 
Peror рег, ood about 1.2 metres. After the female em- 
On his tae a ы ап egg оп ice, ће male rests the egg 
Chinstrap nd warms it with the lower part of his belly. 
Antarctic жы and gentoo penguins nest on the 
ing Pius е and on islands. Others, including 
Penguins пе * macaroni penguins, and rockhopper 
оге Hing only on islands north of Antarctica. 
in An rctic 0 kinds of flying birds spend the summer 
Of their Ps Many types nest on land but spend most 
Без, prio, diving for food. These birds include alba- 
Petrels, Oth ns, and a large group of sea birds known as 
Mte ron birds, such as cormorants, gulls, skuas, 
‘feturn to land more frequently. Some of them 


steal food from the nests of other birds. Some land 
birds, such as sheathbills, nest on the peninsula. Others, 
including pintails and pipits, nest on islands. 

Mineral resources. Geologists have found small 
copper deposits in the Antarctic Peninsula. East Antarc- 
tica has traces of chromium, gold, iron, lead, manga- 
nese, molybdenum, and zinc. Coal beds lie within the 
Transantarctic Mountains. Scientific drilling and coring 
operations have revealed the possibility of petroleum 
reserves in the Ross Sea and the Bransfield Strait. 

Most of Antarctica's minerals occur in amounts too 
small to be mined efficiently. Icebergs, rough waves, 
and strong winds hamper drilling operations at sea. In 
addition, many scientists fear that large-scale mining 
would harm Antarctica's environment. However, re- 

find ways to use the icecap as a 


archers also hope to ' 
ойе of fresh water. For example, large icebergs might 


someday be towed to desert lands. 


Exploration 
People wrote about 
iscovery of a new continent. 
a bares continent centuries before Antarctica was 
discovered. Ancient Greek philosophers supposed that 
a land mass at the earth's southern end was needed to 
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balance the weight of the northern lands. The name Ant- 
arctica later came from two Greek words meaning op- 
posite the bear. The Bear is a constellation seen from 
the northernmost region of the earth. 

During the A.D, 1005, the Greek geographer Ptolemy 
gave this undiscovered continent the Latin name Terra 
Australis Incognita (unknown southern land). He be- 
lieved the land was populated and fertile. But many peo- 
ple thought a region too hot for human beings sur- 
rounded the equator and blocked the way south. That 
idea discouraged southern exploration for many years. 

In 1772, English navigator James Cook began his 
search for the southern continent. The British navy in- 
structed Cook to sail as far south as possible. In January 
1773, he crossed the Antarctic Circle, an imaginary line 
circling the earth at about 66* south latitude. A year later, 
Cook reached a "farthest south" position of 71* 10' south 
latitude. Huge ice blocks prevented him from going far- 
ther, however, and he never sighted land. The expedi- 
tion sailed around the world at far southern latitudes, 
demonstrating that any unseen continent was limited to 
the vicinity of the South Pole. 

Cook's voyage also revealed southern waters filled 
with seals and whales. During the 18005, many hunters 
explored the area. In 1819, a British sealer named Wil- 
liam Smith discovered the South Shetland Islands. 

Nobody knows who first saw the Antarctic continent. 
Many historians divide the credit among three men who 
made separate voyages in 1820. In January of that year, 
Captain Fabian von Bellingshausen of the Russian Impe- 
rial Navy reported reaching a point only 32 kilometres 
from the Antarctic Peninsula. Some historians believe 
that he saw land but thought it was ice. 

That same month, Captain Edward Bransfield of the 
British navy journeyed south of the South Shetland Is- 
lands and probably saw the Antarctic Peninsula. In No- 
vember, an American sealer named Nathaniel Brown 
Palmer reported seeing land during a sealing expedition 
in the same area. Some geographers later called the 
peninsula Graham Land in honour of James Graham, 
who headed the British navy in Bransfield's time. Others 
called it Palmer Land. The United States and the nations 
of the British Commonwealth finally agreed to the term 
Antarctic Peninsula in 1964, 

Historians also are unsure of who first set foot on Ant- 
arctica. Some believe that an American sealer named 
John Davis went ashore at Hughes Bay on the tip of the 
peninsula in 1821. But Davis did not know if he had 
reached the continent or an island. Whalers made the 
first known landing on the continent in the late 18007. 

In 1823, a British sealer named James Weddell sailed 
south in search of hunting waters. He reached about 74° 
south latitude, farther than earlier voyagers had sailed, 
and found what is now called the Weddell Sea. 

Early exploration. More than 75 years passed before 
explorers proved that the South Pole is located on land. 
During that time, scientific interest in the Antarctic re- 
gion increased. 

In 1831, an English whaler named John Biscoe be- 
came the first to spot land in East Antarctica. This area 
lies opposite India. Biscoe named it Enderby Land after 
the whaling company that owned his ship. 

In 1837, the king of France sent Lieutenant Jules Du- 
mont d'Urville to claim some southern lands for France. 


D'Urvilles first attempt led him to discover what is now 
called Joinville Island, off the tip of the Antarctic Penis 
sula. He began his next Antarctic Voyage from Tasmania 
an island near Australia. In January 1840, he sighted icy 
cliffs rising along the East Antarctic coastline, 

small penguins dotted the pack ice that blocked his way 
to the land. D'Urville named both the land and the per 
guins after his wife, Adélie. 

About the same time that d'Urville sighted land, Liew 
tenant Charles Wilkes of the U.S. Navy headed an expe 
dition to perform scientific research. Wilkes's most in 
portant contribution to the study of Antarctica was his 
coastal exploration. His ship moved from Adélie Coat 
toward Enderby Land, tracing more than 2,400 kilome 
tres of coastline. This distance showed that Antarctica 
was large enough to be called a continent. 

From 1839 to 1843, the British explorer James Clark 
Ross made several discoveries. Ross was the first perm 
to go beyond the pack ice surrounding Antarctica, He 
sailed into the gulf that is now called the Ross Sea, Ross 
also discovered an island with two volcanoes, which he 
named after his ships, Erebus and Terror. He found tht 
gulf barricaded by a towering sheet of ice, now know! 
as the Ross Ice Shelf. 

In 1895, a Norwegian businessman named Henryk 
Johan Bull made the first known landing on the 
mainland. He and his whaling crew went ashore at Ca 
Adare, a point on the Ross Sea facing New 2il 

The first inland exploration of Antarctica took PAS 
from 1901 to 1904, Robert Falcon Scott of the Britis : 
navy led a team of explorers and scientists to the Ro 
Sea. In November 1902, Scott and two other men 
headed south across the Ross Ice Shelf. But bw. 
harsh weather, and lack of food forced them юта 
the team earlier than planned. Another gum 
a glacier through the Transantarctic Mountain 
reached the edge of the icy inland plateau. т 

Ernest Shackleton, a member of scott а 
turned to Antarctica in 1907. Part of his expe hem poit 
headed for the south magnetic pole, the Hes nin 
indicated by compass needles. They reac ge 
ary 1909. The main group headed for the ‘longi e 
graphic pole, the meeting point of ines eu 
Food shortages forced the men to turn d of the pol, 
ever, they had arrived within 156 Моше on 
close enough to prove that the pole was 
rather than beneath a frozen sea. 

Race to the pole. At the opp + 1909. In 
Arctic explorers reached the North Pole in Ut 
1910, Captain Scott left London, M pole frst!" 
Britain the honour of reaching the Sou е receiv Ld 
October, while Scott was in Aus Amund 
gram from the Norwegian explorer neat 
The telegram informed Scott that Am ally h 
going to Antarctica. Amundsen ono che 
be the first North Pole explorer. ed d been 
when he heard that the North Pole ha odi 

The race to the South Pole became tica. Атиф, 
famous events in the history of AT were 
and Scott never met, but both knew! 
ing for the same prize 

Amundsen and his four assistant s on 
Ross Ice Shelf from the Bay of whe 4 to сам 
To reach the inland plateau, they ha 


~ 
E unexplored glacier in the Queen Maud 

warm furs т е теп journeyed on skis and wore light, 
sledges on ifty-two Eskimo dogs pulled their four 

his route d food and supplies. Amundsen marked 
He shot the w id storage areas with mounds of snow. 
longer need eakest dogs for food, when they were no 

eeded to pull the sledges. 


cott set Я 
pe E with 15 other men on Nov. 1, 1911, from 


Metres f£: 
arther from the pole than Amundsen’s starting 


Point, h 
Бот, Scott's expedition reached the plateau 
Used motor- eardmore Glacier, a known route. Scott 
Ponies ang оты sledges to carry some supplies. 
and motor sledo, Pulled other sledges, But the ponies 
Men had to qj ges bogged down in the soft snow. The 
Scott Cross TN the sledges, and food soon ran low. 
ed the plateau accompanied by four men. 


Munds; д 
ens group arrived at the South Pole on Dec. 


Ross Island. This location was about 97 kilo- 
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A dramatic race to the South Pole began late in 1911. Norwegian explorer 
Roald Amundsen, /eft, reached the pole on December 14, five weeks before 
British navy Captain Robert F. Scott, above centre. Amundsen's group travelled 
on skis and had dogs pull their supply sledges. The men all returned safely. 
Scott and his men died on the way back. 


14, 1911. They used special navigating instruments to 
calculate their position. Amundsen left his tent, a Nor- 
wegian flag, and a message for Scott at the pole. The 
group returned to their base on Jan. 25, 1912, with only 
11 dogs, but with all five men in good health. 

Scott's group reached the pole on Jan. 17, 1912, 
greeted by Amundsen's flag. Cold, hunger, and exhaus- 
tion had severely weakened the explorers. They photo- 
graphed themselves at the pole and began their return. 
All five men perished on the way. Two of them died 
after they were injured on the trail. In late March, a long 
blizzard forced Scott and his two remaining assistants to 
camp only 18 kilometres away from food and supplies. A 
search party found their frozen bodies inside the tent 
eight months later. 

Exploration by air provided a new way to study Ant- 
arctica. In 1928, the Australian explorer Sir Hubert Wil- 
kins surveyed the Antarctic Peninsula and nearby islands 


Exploration by air greatly 
expanded knowledge of Ant- 
arctica's geography. In 1929, 
Richard E. Byrd of the United 
States Navy first flew over the 
South Pole. Byrd later led ex- 
peditions for the U.S. govern- 
ment in this Fokker trimotor 
plane. 
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in the first aeroplane voyage over Antarctic land. 

In November 1929, the U.S. Navy officer Richard E. 
Byrd led the first flight over the South Pole. A Norwe- 
gian pilot, Bernt Balchen, flew Byrd's crew from the Bay 
of Whales to the pole and back. The flight lasted less 
than 16 hours. This journey was part of an expedition 
that Byrd supervised from 1928 to 1930. In a second ex- 
pedition from 1933 to 1935, Byrd and his assistants trav- 
elled by plane and tractor over the Antarctic interior. 
They studied the icecap, the earth's magnetism, cosmic 
rays, weather, and geology. 

In 1935, the U.S. engineer Lincoln Ellsworth and the 
English-born pilot Herbert Hollick-Kenyon took off from 
Dundee Island, north of the Antarctic Peninsula, hoping 
to make the first flight across the continent. Near the 
Weddell Sea, they discovered what are now called the 
Ellsworth Mountains. Their plane had to land four times 
because of storms and a fuel shortage. They finally com- 
pleted the crossing on foot at the Bay of Whales. 

In 1946 and 1947, Byrd commanded the U.S. Navy's 
Operation Highjump, the largest Antarctic expedition by 
a single country. Operation Highjump sent 4,700 men, 
13 ships, and 23 aeroplanes and helicopters to Antarc- 
tica. The expedition members discovered new land, in- 
cluding 26 islands. They photographed about 2,300 kilo- 
metres of previously unexplored coastline. 

That same year, Captain Finn Ronne led a private U.S. 
air expedition to West Antarctica. Ronne explored areas 
of the Weddell Sea that had never been seen. The crew 
included Ronnes wife, Edith, and Jennie Darlington, the 
wife of his chief pilot. They were the first women to 
spend a winter on the continent. 


International cooperation. Scientific kno d 
Antarctica increased worldwide during the Internations 
Geophysical Year (IGY), a programme in Which сіе 
carried out research and shared their findings. Their 
began on July 1, 1957, and ended on Dec. 31, 1958, 

During the IGY, 12 countries established more than 3 
scientific stations on Antarctica and nearby islands. 
These countries were Argentina, Australia, Belgium 
Chile, France, Great Britain, Japan, New Zealand, No 
way, the Soviet Union, the Union of South Africa, asd 
the United States. The United States set up a stationa 
the South Pole, plus five coastal stations and one обе 
inland station. The Soviet Union built a station at a poit 
it named the Pole of Inaccessibility. This station liesa 
the point farthest from all coasts. 

IGY researchers in Antarctica studied such topicius 
earthquakes, gravity, magnetism, oceans, and solara 
tivity. Meteorologists (scientists who study weather e 
termined air pressure, humidity, temperature, and wat 
direction and prepared Antarctica's first complete 
weather charts. Other scientists measured the thicknet 
of the icecap and studied the shape of the land. 

During the IGY, British geologist Vivian Fuchs headet 
the first land crossing of the continent. The Сотто? 
wealth of Nations organized the expedition, which a 
ered 3,473 kilometres. Fuchs left on Nov. 24, 1957, fros 
the shore of the Weddell Sea, with dogs and snow? 
tors. A team led by New Zealand explorer Sir Ed 
Hillary placed food and supplies along the second pat 
of the trail. Hillary met Fuchs at the South Pole a 
1958. Fuchs reached McMurdo Sound in the Ross 
on March 2, 1958, 


Antarctica 
exploration 


This map shows the routes of 
major expeditions in the Ant- 
arctic region. The continent 
was first sighted in 1820, In- 
land exploration of Antarctica 
began in the 19005, 


— Cook (G.B,) 1773-74 
-——- Bellinghausen (Russia) 1819-20. 
— Weddell (G.B.) 1823 
-——- Wilkes (U.S.) 1840 
prn d'Urville (France) 1840 
ee Ross (G.B.) 1840-41 
— Amundsen (Norway) 1911 
-——- Scott (G.B.) 1911-12 
Mec Byrd (0.5,) 1929 

——— Ellsworth (0.5.) 1935 
—-— Fuchs (G.B.) 1957.58 
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Antarctic claims. Seven of the 12 countries that built 
Antarctic bases for the IGY claim parts of Antarctica. The 
аге shaped like pie slices, with the South Pole at 

centre, The Australian government claims two that 
hce Australia, France claims a strip that extends inward 
ffi the Adélie Coast. Other claims come from Argen- 
®2 Chile, the United Kingdom, New Zealand, and Nor- 
"yy. The five remaining countries, including the United 
» have never claimed land in Antarctica and do not 
дле Antarctic claims, However, they reserve the 

: lo make such claims. 

he Officials of the 12 countries signed the Antarc- 
ly. The treaty, which took effect in 1961, is an 
eement that allows people to use Antarctica only for 
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McMurdo Station, a United 
States research base on Ross 
Island, has Antarctica s largest 
community. About 1.000 peo 
ple live there during the 
warmer months. A number of 
other nations also maintain re 
search stations in Antarctica 


peaceful purposes, such as exploration and scientific re 
search. Scientists must share any knowledge that results 
from their studies. The treaty forbids military forces to 
enter Antarctica, except those assisting scientific expedi 
tions. It also outlaws the use of nuclear weapons and the 
disposal of radioactive wastes in Antarctica. 

Since the Antarctic Treaty took effect, several addi- 
tional countries have set up scientific programmes in 
Antarctica and have joined the treaty. Members have 
also added laws to protect Antarctic plants and animals. 
The treaty delays the settlement of Antarctic claims and 
forbids countries to change the size of their claims 
Member countries may inspect the bases of other coun- 
tries for signs of treaty violations. 
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Antarctica today has more than 30 year-round sci- 
entific stations on the continent and nearby islands. U.S. 
stations include McMurdo Station on Ross Island. Other 
countries that maintain research stations include Argen- 
tina, Australia, Chile, Germany, Italy, Japan, New Zea- 
land, Russia, and the United Kingdom. 

McMurdo Station has Antarctica's largest community. 
About 1,000 scientists, pilots, and other specialists live 
there each summer. Fewer than 200 people stay for win- 
ter. A water plant collects and desalts seawater from 
McMurdo Sound. Powerful ships called icebreakers 
plough through the ice and arrive with people and sup- 
plies. The station also has runways and a helicopter pad. 

Summer activities in Antarctica vary. Geologists col- 
lect rock samples from the ice-free dry valleys of the 
Transantarctic Mountains. On the coasts and at sea, re- 
searchers observe animal behaviour. Winter restricts 
scientists to such activities as recording weather data 
and studying earthquakes and solar radiation. 

Significant research deals with ozone, a form of oxy- 
gen. Ozone is most concentrated in a layer that varies in 
altitude from about 15 to 30 kilometres. This layer pro- 
tects all living things from certain harmful rays of the 
sun. In the mid-1980s, scientists discovered that the 
ozone layer above Antarctica is becoming less concen- 
trated. Manufactured compounds called fluorocarbons 
are a major cause of this “ozone hole.” See Ozone. 


A researcher at the South Pole checks data gathered by a tel 
escope. Antarctica's unpolluted atmosphere enables sc ientists to 


obtain an especially clear view of the sky. The dome of the 
Amundsen-Scott South Pole Station appears in the background 


Many scientists believe that research in Antarctic 
can answer important questions about the past, present 
and future of the earth. Several countries agree thatthe 
Antarctic Treaty serves as a model for peaceful intem; 
tional relations and cooperation. A protocol to the 
treaty, drafted in 1991, aimed to stop mining in the Art 
arctic for the following 50 years. 

Related articles in World Book include: 


Amundsen, Roald Glacier 
Antarctic Circle Iceberg 
Antarctic Ocean Icecap 


Byrd, Richard E. 
Cook, James 
Enderby Land 
Exploration 

(Polar exploration) 
Fuchs, Sir Vivian E 


Ross, Sir James C. 
Scott, Robert F. 
Shackleton, Sir Ernest Н. 
South Pole 

Victoria Land 
Wilkins, Sir Hubert 
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1. Land and climate 
A. The Antarctic icecap 
B. Land regions 
Il. Natural resources 
A. Plant life 
B. Animal life 
11. Exploration 
A. Discovery of a new 
continent 
B, Early exploration 
C. Race to the pole 


C. Coastal waters 
D. Climate 


C. Mineral resources 


D. Exploration by ait 
E. International coperti 
F. Antarctic claims 

G. Antarctica today 


Questions 


What is the largest land animal in Antarctica? 
Who was the first explorer to reach the South Pole 
he reach it? 


When dt 


inent? 
What are the two natural land regions of the continent 
How did the Antarctic icecap form? у 
What are the most common plants in Antarctica? 
What is the Antarctic Treaty? inen 
conti 
How does Antarctica compare in size with the other 
What are ice shelves? н that off 
How does the climate of inland Antarctica differ from 
coasts? s? 
What are some of Antarctica's mineral resources 
i sta 
TE rightest 
Antares, also called Alpha 5согр!!, is the enel 
in the constellation Scorpius. Antares 15 d ithas? 
large star and is classified as a red superg! 


diameter about 630 times as large as that ofthe". 
However, Antares is much cooler than the "t oit 
appears reddish. Its surface temperature 15 
half that of the sun's arable be 
Astronomers call Antares a semiregular V eriods d 
cause it changes in brightness over varying ie jas 
time. In its normal range of brightness; а bina 
of the first magnitude (see Magnitude). It ‘ompasion * 
having a small, hot companion star Тиз mass 
volves around Antares, orbiting within per 
gases escaping from the surface of the lary e earth 


„ars from 
Antares is more than 400 light-years 


js fro 
to view the star |S 


(see Light-year). The best time 
late June to the end of July 
See also Astronomy (map; The St 
tions of the Southern Hemisphere! 
Antbird is the name of a perching 


„аге! re 
bles shrikes and thrushes. Its near! st er 
ntpipiti Antbires 


7 0! d 
Thev live mainly in е " 
They feed on an 


i em 
bird which v 
latives in C 


birds and antpipits (se« 
tral and South America 
stay near or on the ground 


mites. They follow columns of ants to catch the insects 
disturbed by them. They generally make open, cup- 
shaped nests. 

Scientific Classification. Antbirds belong to the large fam- 

iy Formicariidae. There are many genera. 
Anteater is the name of a group of mammals that feed 
mostly on ants and termites. Usually the term is used for 
animals of the order Edentata. Such animals as aardvarks 
and echidnas are also called anteaters. 

The largest and best known anteater of the order 
Edentata is the giant anteater (also called the ant bean. 
The giant anteater lives in damp tropical forests and 
grassy plains of Central and South America. The animal 
has atube-shaped head and a long, slender snout. It has 
no teeth. Some giant anteaters grow over 1.8 metres 


The 
та] int anteater has a tube-shaped head and snout. The ani- 
р ants and termites with its long, sticky tongue. 


long, includin 


Wteaters wei 9 a tail that is 75 centimetres long. These 


ler s hair i gh as much as 34 kilograms. The giant ant- 

Ont tai Th. coarse and brittle and forms a bushy mass 
PM е giant anteater has become rare as human 
* 25 into its range. 

"n se gets its food by ripping open ant nests 
tongue, ud front claws. Then it pushes out its sticky 
" Sup the og More than 60 centimetres long, and 
99s, and as Anteaters kept in zoos are fed milk, 


e 
foun EM anteater, also called the tamandua, is 
.Itlives in elige forests of Central and South Amer- 
ile eating Pon where it catches ants and termites. 

аш the Pon Collared anteater wraps its long tail 

‘metres lon ranches so it will not fall. It grows 120 cen- 
bong, 9, including its tail, which is 60 centimetres 


Scientifi 
c 
Муптесо Classification. Anteaters belong to the family 


“Phaga, Phagidae. Giant anteaters are the genus Myrme- 

ed anteaters are the genus Tamandua. 
Antec, олмамаг; Echidna; Pangolin. 
Pronoun refer., 074 or group of words to which a 
» or uia їп à sentence, An antecedent may come 
зм oris, the pronoun, In the sentence Venice is 

"е the pron Canals, the antecedent Venice comes be- 

Oun its. In the sentence At her best, Jill was 


See also 
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PX gni the antecedent //// comes after the pronoun 
ег. 

Personal pronouns, such as /, you, he, she, and it, 
must agree with their antecedents in gender, number, 
and person. The ргопоип case is determined by its use 
in the sentence. For example, the sentence The children, 
after seeing the film, were asked what they remembered 
about it contains two personal pronouns, they and it. 
The pronoun they agrees with its antecedent children in 
gender (common), number (plural), and person (third). 
They is the subjective case because the pronoun is the 
subject of the verb remembered. /t agrees with its ante- 
cedent fi/m because both are neuter in gender, singular 
in number, and in the third person. But jt is the object of 
about and so is in the objective case. 

Special problems in agreement arise when the ante- 
cedent is an indefinite pronoun, such as a//, each, none, 
and some. Some indefinite pronouns, such as everyone 
and somebody, have a singular form but are plural in 
meaning. In formal usage, singular pronouns are used: 
Everyone did his share. Informal usage, especially in 
speaking, favours the plural: Everyone did their share. 

The pronouns all, any, each, none, and some can be 
either singular or plural, depending on their use. For ex- 
ample, Some of the crop is now at its best (singular); 
Some of the apples are now at their best (plural). 

Agreement problems may develop when the anteced- 
ent is a collective noun, such as crew or jury. The use of 
singular or plural pronouns with collective nouns de- 
pends on the intention of the speaker or writer. The use 
of the singular emphasizes the entire unit: 7he jury was 
unanimous in its decision. The use of the plural stresses 
the parts of the unit: The judge told the jury they were 
dismissed. 

Confusion can result from the careless use of relative 
pronouns—that, what, which, or who. In the sentence 
The club adopted a new constitution, which we thought 
was a good idea, the relative pronoun could refer either 
to adopted or to constitution. For clarity, the statement 
should be divided into two sentences: The club adopted 
а new constitution. We thought the adoption was a 
good idea. 

See also Pronoun; Case; Gender; Number. 
Antelope is the name of a large group of animals that 
have hoofs and hollow horns. They belong to the same 
animal family as goats and oxen. But they look more like 
deer, because most of them are slender and graceful. 
Antelope, like cattle, are ruminants (see Ruminant. 

Antelope keep their horns as long as they live. Among 
many kinds of antelope, both the males and the females 
have horns. The horns of the males usually grow larger. 
Some antelope have short, straight horns. The horns of 
others are long and curved, sometimes in a spiral twist. 
Some antelope horns are smooth, while others have 
ring-shaped ridges along their length. Antelope horns 
form around a single bony core. The horns are never 
forked like tree branches, as are deer antlers. po 

Most antelope live in Africa, but a few species (kinds) 
are found in Asia. The North American pronghorn is not 
a true antelope, though it resembles antelope (see 
Pronghorn). Some antelope, such as the duiker and the 
bongo, live in forests. Others live on mountainsides. A 
few, such as the sitatunga and the lechwe of central Af- 
rica, live in marshes. But more kinds and greater num- 
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A group of impalas bounds across a grassland in Kenya. The females, which lack horns, often 


move together in large herds. 


The eland can jump an obstacle 1.8 metres high from a stand- 
ing start. This antelope lives in small or large herds, 


bers of antelope live on the dry or grassy plains of east- 
ern and southern Africa than anywhere else. 

Some Africans hunt antelope for food. Game ranches 
also raise many kinds of antelope for meat. Antelope 
make good meat animals in tropical areas, because 
herds of several species feed on more kinds of tropical 
plants than do cattle or sheep. In addition, antelope 
have better resistance to tropical diseases. 

Habits and appearance. Most antelope are timid 
and run away from their enemies. The gazelle and the 
blackbuck are among the fastest runners in the world. A 
few antelope defend themselves when they must. They 
are the gnu, the roan antelope, and the sable antelope, 
all found in Africa. Sometimes other animals warn ante- 
lope of danger (see Animal [Animal partnerships). 

Among many antelope, the male defends a territory 
(area of land) during the breeding season so that other 
males may not enter it. The females visit the territories 
and mate with the males of their choice 

Antelope vary in size. Some, such as the dik-dik and 
the steenbok are about the size of a large rabbit. Others 
notably the e/and, grow about the size of an ox 

A smooth coat of hair covers the skin of most ante 
lope, except a few such as the shaggy-haired waterbuck 


s in dense 
The dik-dik lives alone or in small family Mus safely. 


kly scuri 
woodland areas. If startled, dik-diks quickly 5 


+ atterns 
. ades and p 
This coat may appear in various sh colours. Ant 


^ > оттоп j 
Brown and grey are the most com he thrill of the { 


sport and for their flesh hei 
can antelope, which containec 5 i 
have bo: ompletely destr oyed by pm bor 
the most handsome kinds of antelope, a " 
tebok, the giant sable, and the и hite OT ait Over 
scarce, Some are found only on pian 7. 
hunting has wiped out others such es D 
Kinds of antelope. Separate arto the li 
describe several kinds of antelope weder are f, 
lated articles at the end of this article. ere. Оп ui 
other kinds, all in the Eastern He of this ni. 
is the four-horned antelope. The dd the S, 
telope have two pairs of horns тө antelope i а 
gle pair. Several kinds of Һатеѕѕес pec eir e 
tral and southern Africa. The stripe "harness ) 
make them appear to be wearing à quet 
hat rese" pem 
The klipspringer CS ОШ!” 
European chamois, lives a s animal ма cing 
Africa north to the Sahara. їп! ve it sul 
of its narrow, round hoofs, whic һ д! 


erm can live in desert areas where there are few 
and no standing water. It is found in southern Africa. 


Greater k 


Sslouring 


hy in small groups in open woodlands, Their 
es camouflage among grasses and bushes. 


Alan i 
hi fena diary antelope of India is called the n//- 
chin, Several | as short horns, and long hair under its 
ok cie an African antelope, including the 
lave long EUM oryx. Both the males and females 
roan ant к at are nearly straight. 
that lives from : ope is a large, light-coloured animal 
edes Outh Africa north to Ethiopia and Gam- 
smaller, lives cons, related to the roan but slightly 
oms and a с ^ southern Africa. It has large curved 
ерат, с of black or rich brown with white un- 
rica are call inds of antelope of the southern half of 
be trained as ed waterbuck. The defassa waterbuck may 
| «тйс бал, when it is caught young. 
h, Bovidae, The sification. Antelope belong to the bovid fam- 
re are numerous species. 


Related 
mn articles in World Book include: 
Di Puck Hartebeest 
эзш Impala 
G Kudu 
EN Rocky Mountain goat 
Sy Springbok 
An Steenbok 
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Some types of antennae 


Leaflike 
(June Bug) 


Saw-Toothed 
(Long-Horned Beetle) ~ 


Feelers 
(Cockroach) 


Antennae are long, delicate sensory organs on the 
heads of almost all insects and most other arthropods 
(see Arthropod). Insects, centipedes, and millipedes 
have a single pair of antennae. Crustaceans, such as lob- 
sters and crabs, have two pairs of antennae. Spiders and 
their relatives have none. 

The antennae contain many nerves and may be sensi- 
tive to heat, vibrations, water vapour, and certain chemi- 
cals and gases. Fine hairs that cover the antennae serve 
as touch receptors. Tiny pits in the antennae of some in- 
sects make them useful in smelling. A June bug has 
nearly 80,000 such smelling pits. The antennae of male 
mosquitoes have hairs that are sensitive to sound. These 
mosquitoes can use their antennae to detect the sound 
of female mosquitoes at distances of up to 04 kilometre 
away. 

See also Ant (Sense organs); Bee (The body of the 
honey bee); Beetle (The bodies of beetles); Butterfly 
(The head); Insect (The senses of insects). 

Anthem. See National anthem; Hymn. 

Anther. See Flower (The stamens; diagram: Parts of a 
flower). 

Anthony, Susan Brownell (1 820-1906), was an 
‘American reformer and one of the first leaders of the 
campaign for women's rights. She helped organize the 
woman suffrage movement in the United States, which 
worked to get women the right to vote. 

Anthony was born in Adams, Massachusetts. Her fam- 
ily were Quakers, who believed in the equality of men 
and women. Anthony's family supported major reforms, 
such as antislavery and femperance, the campaign to 
abolish alcoholic beverages. 

From 1839 to 1849, Anthony was a teacher. She then 
joined the temperance movement. But most temperance 
groups consisted of men who did not allow women to 
help the movement. In 1852, she attended a temperance 
rally in Albany, New York, but was not allowed to speak 
because she was a woman. Soon after, she formed the 
Woman's State Temperance Society of New York. 

Through her temperance work, Anthony became in- 
creasingly aware that women did not have the same 
rights as men. In 1851, she met Elizabeth Cady Stanton, a 
leader of the women’s rights movement. The two 
women became close friends and co-workers. Soon, An- 
thony devoted herself completely to women’s rights and 
became a leader of the movement. She supported dress 
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reform and, for a time, wore bloomers, long, loose trou- 
sers gathered at the ankle, which became a symbol of 
the women's rights movement. She also worked in sup- 
port of equal educational opportunities and property 
rights for women. 

Before and during the American Civil War (1861-1865), 
Anthony and Stanton supported abolitionism. After the 
war, however, they broke away from those who had 
been involved in the abolitionist movement. Many of 
these people showed little interest in woman suffrage 
and supported the 15th Amendment to the Constitution 
of the United States. This amendment gave the vote to 
black men, but not to 
women. In 1869, Anthony 
and Stanton formed the 

National Woman Suffrage 
Association and worked 
for a woman suffrage 
amendment to the Consti- 
tution. 

From 1868 to 1870, An- 
thony published a weekly 
journal, The Revolution, 
which demanded equal 
rights for women. In 1872, 
she voted in the presiden- 
tial election and was ar- 
rested and fined for voting 
illegally. Anthony never paid the fine, but no further ac- 
tion was taken against her. From 1881 to 1886, Anthony 
and Stanton co-edited three volumes of a book called 
History of Woman Suffrage. Anthony published a fourth 
volume of the book in 1902. In 1904, she established the 
International Woman Suffrage Alliance with Carrie 
Chapman Catt, another leader of the suffrage movement. 

In 1890, the National Woman Suffrage Association 
united with the American Woman Suffrage Association 
and formed the National American Woman Suffrage As- 
sociation. Anthony served as president of the group 
from 1892 until 1900, when Catt took over as president. 
Anthony died in 1906, 14 years before the 19th Amend- 
ment to the US. Constitution became law and gave 
women the right to vote. In 1979 and 1980, the U.S. gov- 
ernment minted one dollar coins bearing Anthony's pic- 
ture. She was the first woman to be pictured on a U.S. 
coin in general circulation. 

Anthony of Padua, Saint (1195-1231), was a Chris- 
tian religious leader and a popular preacher of his time. 
Many miracles have been attributed to Anthony, both 
during his lifetime and after his death. Anthony's body 
lies in a church built in his honour in Padua, Italy. The 
church has become a shrine, attracting thousands of pil- 
grims seeking the saints aid, 

Anthony was born in Lisbon, Portugal. His original 
name was Ferdinand, He entered the Augustinian can- 
ons, a religious order, about 1210 and joined the Fran- 
ciscan order in 1220, taking the name Anthony. He trav- 
elled to Morocco to convert the Muslims, but became ill 
and returned to Europe. Anthony's ship landed in Sicily, 
and he settled in Italy. After leading a solitary life for a 
short time, Anthony began to preach. He amazed his lis- 

teners with his skill as a speaker and his knowledge of 
the Bible. Anthony delivered sermons before huge 
crowds in Florence and Padua. He showed deep con- 
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cern for the common people, who loved him as ther 
protector. His feast day is June 13. 

Anthony of Thebes, Saint (250?-356), was the 
founder of Christian monasticism. Anthony spent mad 
of his life as a hermit in the Egyptian desert. He estab 
lished religious communities of hermits that became 
models for monastic life. 

Anthony was born in a village in Egypt. When hewa 
about 20, Anthony gave away his possessions and 
to live a hermit's life of asceticism (self-denial). He sue 
ied with another hermit and later spent about 15 yeas 
living in empty tombs near his home. There һе prais 
spiritual discipline alone. He later lived in an abandon 
desert fort for 20 years, where he fasted, prayed, and 
worked. During that time, his reputation as a holy mat 
grew, and eventually he left his solitude to teach othes 
the ascetic life. Anthony spent the last years of his iti 
solitude on a mountain. 

Saint Athanasius wrote an influential Life of Anthon 
ayear after the hermit's death. The biography descri 
Anthony's piety and his legendary battles against temp 
tations sent by the Devil. Anthony's feast day is Januaty 
17. 

Anthracite. See Coal (How coal was formed; Wher 
coal is found; map; The uses of coal). ad 
Anthrax is a severe infectious disease of farm 
which can also afflict human beings. It is се 
bacterium, the Bacillus anthracis. In people, the di 
often starts as a carbuncle in the skin. But the gem 
may be inhaled and infect the lungs. Human О 
the disease by exposure to an infected anim 
mal products. People commonly infected are hc 
farmers, shepherds, wool handlers, and hee 
Laws that govern the handling of enit pro 
reduced anthrax incidence in people. 

Animals with anthrax have chills, fever, aye 
convulsions. They die suddenly. Animals eio 
disease by eating contaminated food. Veter! d 
cinate livestock against the disease. a 
bury infected carcases and remove healthy 
areas that have become infected. 

Some historians believe that anthrax Re 
Plague of Egypt mentioned in the aee pe 
terium was first seen by French scientis * 
vaine in 1850. In 1876, Robert Koch, а бе gg 
ogist, established that it caused Lider helped 
the first germ known to cause disease, "develop 
prove Koch's germ theory. Louis Pasteu 
thrax vaccine. 

See also Koch, Robert; Pasteur, Louis. 6 
Anthropoid. See Primate. — кй humani 
Anthropology is the scientific stu у gate t я 
of human culture. Anthropologists inve " peop 
gies for living that are learned a 
members of social groups. These we mem y 
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les various groups of people to deter- 
larities and differences, For example, an- 
ave studied the legal systems of African 
Dean ER Guinea pig breeders, and of Euro- 
Work mainly in sis Social scientists in other fields 
toss-cultural r àn, industrial societies and make 
nother imc Patisons less often. 

Phasis on Ent feature of anthropology is its em- 
lY'to deter, Insider's view of a society. Anthropologists 
their World 11е how people who share a culture view 
tons to inte nthropology can make major contribu- 

än undere ational harmony because it helps provide 


erstand; : 
tanding of various cultures. 


Branches of anthropology 


The chi 

anthro i branches of anthropology include physical 
Lal agp 97, iichaeology, linguistic anthropology, cul- 
branches des Оду, and social anthropology. These 

vllt anthro overlap. For example, archaeologists and 
S. But оон. study тапу of the same cultural 
ons, and cult Chaeologists concentrate on past civiliza- 
бле, зача anthropologists work mainly on pres- 
буе; practi ег speciality, applied anthropology, in- 

cal application of the other fields. 
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Physical anthropology, also called Б/о/одіса/ an- 
thropology or bioanthropology, is the study of human 
physical characteristics. Two of the most outstanding 
characteristics of human beings are their large brains 
and their ability to walk upright. Physical anthropolo- 
gists search for fossil remains from prehistoric times to 
trace the development of such characteristics. These sci- 
entists are sometimes called palaeoanthropologists. 
They also seek cultural remains, such as stone tools and 
evidence of fires, to analyse the links among brain size, 
posture, and cultural development of the earliest human 
beings. 

Some physical anthropologists study the animals that 
most closely resemble human beings, including chim- 
panzees and other apes. By observing these animals, the 
scientists try to understand what our prehuman ances- 
tors were like and how human beings have changed 
through thousands of years. In addition, advances in the 
study of human and animal proteins help scientists dis- 
cover how closely different species are related to each 
other. 

Physical anthropologists study physical differences 
among human beings, including blood types, skin col- 
ours, and hereditary diseases. They also analyse the ef- 
fect of nutrition on human behaviour. For example, 
studies have shown that a lack of vitamin D makes peo- 
ple more aggressive. Some physical anthropologists in- 
vestigate the ways social activities combine with diet 
and climate to affect how long people live. 

Archaeology is the study of objects left by earlier 
peoples, including artwork, buildings, clothing, pottery, 
and tools. Archaeologists trace the development of cul- 
tures by studying the things those people made and 
used. Such objects help them determine what early so- 
cial life may have been like. For example, the size of 
houses and the number of cooking hearths may show 
how many people lived together in a household. Differ- 
ences in the number and value of objects put in graves 
may indicate differences in social class. Animal bones 
and plant pollen show whether people raised animals or 
hunted them and whether they grew crops or gathered 
wild plants for food. See Archaeology. 


Linguistic anthropology analyses the ways that lan- 
guage is used by people of different societies. Anthro- 


pological linguists try to find connections between peo- 
ple's language and other aspects of their culture. In the 
Indonesian language, for example, many statements in- 
clude a reference to the social status of the person ad- 
dressed. Houses and other objects have various names, 
depending on the rank ofthe listener. This use of lan- 
guage reflects the great importance of social class in In- 
donesian culture. оа 
Other topics of study for anthropological linguists in- 
clude formal and informal speech, forms of address, in- 
sults, and jokes. These experts also analyse the structure 
en languages. 
: odds Called ethnoscientists study how 
words and their definitions and classifications reflect 
people's views of their environment and society. The 
Nuer, a herding people of eastern Africa, have many 
words for the colours and markings of cattle. Their vo- 
cabulary shows the importance of livestock in their way 


of life. 


The ways that different cultures classify such things as 
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Cultural anthropology is the study of human cultures. This an- 
thropologist is using photographs to study the Efe Pygmy group 
in the Ituri Forest region of Zaire. 


animals, plants, and relatives show how they view the 
world. The English language uses the same word— 
uncle—for a mother's brother, a father's brother, and the 
husband of either parent's sister. But some languages, 
for example Turkish, have a word for each of these rela- 
tives. Such words suggest differences in the roles and 
behaviour expected of such relatives by the people of 
various cultures. 

Cultural anthropology is the study of human cul- 
ture. Like archaeologists, cultural anthropologists study 
the artwork, houses, tools, and other material products 
of a culture. They also devote much research to a cul- 
ture’s nonmaterial creations, including its music, reli- 
gious beliefs, symbols, and values. 

Some anthropologists specialize in various fields of 
cultural anthropology. Ecological anthropologists inves- 
tigate the way a society fits into its environment and 
how the environment affects the society's culture. Psy- 
chological anthropologists study how individual person- 
alities are shaped by different cultures and how children 
learn to share in their culture. 

Social anthropology deals with social relationships 
in human groups. Such relationships include marriage, 
family life, authority, and conflict. Social anthropologists 
devote much research into how social life is organized 
in different societies. A researcher might study a com- 
munity to determine how people are divided into 
groups within it and to learn about relationships among 
these groups. . 

Many studies examine such human characteristics as 
age, sex, and kinship, which are universal but have dif- 
ferent functions in various societies. In some communi- 
ties, these characteristics determine what society ex- 
pects from an individual. In others, such characteristics 


as education, income, and occupation help define ho» 
people are expected to behave. 

Early social anthropologists often studied an entire 
community, including all aspects of its social life Toda 
however, these scientists practice several specialties 
For example, economic anthropologists concentrates 
how food and other goods are produced and distrib- 
uted. Political anthropologists analyse how decisionsar 
made and how conflicts are resolved within a comm: 
nity. 

"Applied anthropology is the use of anthropologed 
research to achieve a practical goal. Applied anthropot 
ogists actively try to improve a situation, rather than 
merely analysing it. One achievement of applied ant 
pology is the Vicos Project, a joint undertaking during 
the 19505 by Cornell University, New York, and the gor 
ernment of Peru. In this project, American and Peru 
anthropologists worked with sharecroppers at Vicos 
Peru, near Casma. The scientists helped the farmers 
crease their crop production and build a school and 
medical clinic. The farmers eventually formed a cope 
ative to buy their own land and became indepen 
the sharecropping system. Applied anthropologists? 
work in hospitals, schools, mental-health centres, © 
bourhood improvement projects, and residences! 
old people. 


How anthropologists work 


The first anthropological researchers es 
lated societies about which little was known. e 
these societies were in Africa, South Ame 
South Pacific Ocean. They were small enough n 
researcher to study and describe. In studying ed 
cieties, anthropologists developed a met icit 
ticipant observation. The researcher, or pà нат 
observer, learned about a people by living pcc 
and participating in their daily lives. Today e 
observation is still the most characteristic eni 
anthropology, but anthropologists use many 

ethods as well. UST 
Ж Like all scientists, anthropologists begin sl 
search by asking questions and formu e evident 
answers called hypotheses. Then they с ical at 


with which to evaluate the hypotheses.) igi 
pological research project has four peii (3) col 


the community, (2) developing hypot 
evidence, and (4) drawing cond ologis 90" 
Entering the community. An ым f: 
a community with two major goals. ifor herseli а 
seeks to (1) establish a role for pce commit 
gain a basic understanding of life in e 


] 
Some researchers take a ro 


si 
le that alrea pars ep 
to t 
teacher or hospital worker. Others try ho Wi? 


С hem as interested o Я 
ple to accept t пе anthropolo? tn 


isits people? ^. jt 
meals, works at different tasks, ерлі pe 
and participates in as many other ac ation тї : 
ps hers information ates 

At first, the researcher gathers 


;ersations WII! ^ mit” 
through observation and сопун condu йл 
of the community. Many research’ is pro 


tion. the 
nity census to collect basic pores рео | И 
also gives them an opportunity t ed roce 


05 
community and explain the purp 
the research project 


Developing hypotheses. The anthropologist must 
decide what information he or she wishes to gather 
bout the community. Then the researcher asks ques- 
fons and forms hypotheses to answer them. Many new 
qestions will arise from what the scientist has already 
tamed about the community. During this phase of the 
project, the anthropologist participates in fewer of the 
- activities, chiefly those directly related to the 
sudy. 

Collecting evidence. After developing specific hy- 
potheses, the anthropologist gathers information to test 
tem. Most researchers continue to participate in the 
eof the community, but many decide to use other 
methods as well. 

The researcher may conduct a survey by distributing 
westionnaires to everyone in the community or to a se- 
#cted group of individuals. He or she may take invent- 
wies of household possessions or obtain life histories 
"oma number of people. An anthropologist may record 
p or special events involving speeches or 
conn film or photograph various activities. The sci- 
E E ied score people on a variety of characteris- 
E pe eir level of activity or aggressiveness. 
E vincas on the researcher's personal 
ge үш D provide statistical information that 
Es d е anal ysed. In addition, the anthropologist 
E pecialists in psychological testing and 

elds to help in the project. 

а тер ошоп», The researcher must organ- 
wed easily 5а has been collected so it can 
Mes of note, nn Seen: For example, hundreds of 
tan topic ca s e indexed so that information on a 
counted and EN e found quickly. Census data must be 
bescored The de mmy and psychological tests must 
We acomputer te еам like other scientists, may 
ау the Ур м yse large amounts of information. 
ebeen S pli il evaluates the hypotheses that 
ons for scientific ted and writes up his or her conclu- 
journals or in books. 


History 


sa atiropological thought. The study of human 
" become a ancient times, but anthropology did 

fry anthro е area of study until the mid-18005. 
Ory of solion ee concentrated on applying the the- 
"ewed the hist 0 their studies (see Evolution). They 
"on from ou of human culture as a process of evo- 
fly anthro о higher forms. According to these 
tures of is Ogists, this process climaxed with the 

D peoples Tope and North America. So-called "primi- 
hat ofi ‚ Whose technology was less advanced than 
"ег ери nations, supposedly represented 

n апбгороур development. For example, the Ameri- 
tems o marri 0915 Lewis Henry Morgan studied pat- 
ШТ iad In various societies. He concluded that 
Matiage to th volved through the centuries from group 
"er, * Western form of marriage to one part- 


elo 
NAY anthropos of field research. By the late 18005, 
omits Of Mor, Ыы began to criticize the evolutionary 
ie ized a" and others, These later scientists 
Val rather р у and recording of human dif- 
рте than the formulation of patterns of de- 


e - ‹ 
Y also felt that information about various 
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Mead, an American anthropologist, /ей, lived among 
the Samoans in 1925 and 1926 to observe their ways of life. Her 
research resulted in the book Coming of Age in Samoa (1928). 


groups should be gathered before the cultures of those 
groups were transformed by contact with the West. 
Such anthropologists as Adolf Bastian of Germany, 
Franz Boas of the United States, and William H. R. Rivers 
of Great Britain organized expeditions to observe the 
cultures of other societies firsthand. 

In 1899, at Columbia University in New York City, Boas 
founded the first major department for the teaching of 
anthropology. His students included Ruth F. Benedict, 
Alfred 1. Kroeber, Robert Н. Lowie, and Margaret Mead, 
all of whom became famous anthropologists. Boas 
trained them to conduct intensive eyewitness studies of 


Major fields of anthropology 


Anthropological linguistics examines the ways that people 
of different cultures use language, 

Archaeology is the study of the remains of past cultures. 

Cultural anthropology involves the origins, development, 
and functioning of human cultures. 

Ecological anthropology is concerned with how people fit 
into their environment and how environment affects culture. 

Economic anthropology concentrates on how people of dif- 
ferent cultures produce and distribute goods. 

Ethnography is the scientific description of various social 
and cultural groups. 

Physical anthropology, 
or bioanthropology, is t 
tics of human beings. 


itical anthropology is concerned with how people make 
grec and ees conflicts within a political system. 


tology is the study of the origin, structure, develop- 
Prid pebaviour of human beings and the animals that 


most closely resemble them, particularly the apes. 


ies how individual person- 
Psychological anthropology studies 
ities = shaped by different cultures. 


Social anthropology investigates social relationships in 
human groups. 


also called biological anthropology 
he study of the biological characteris- 
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individual cultures. The resulting field studies high- 
lighted many differences among societies. д 

During the 19205, a Polish-born British anthropologist 
named Bronislaw Malinowski developed an approach 
called functionalism. It stressed the ways that different 
cultural traits functioned to satisfy basic human needs, 
both biological and psychological. Malinowski's stu- 
dents included the future prominent British anthropolo- 
gists E. E. Evans-Pritchard, Raymond Firth, Meyer Fortes, 
Max Gluckman, and Isaac Schapera, and an American, 

Hortense Powdermaker. A. R. Radcliffe-Brown, another 
British anthropologist, was also a functionalist. He was 
chiefly concerned with how such customs as rituals and 
kinship systems helped maintain an orderly social life. 
Radcliffe-Brown's students included the Americans 
Frederick A. Eggan and W. Lloyd Warner. 

Modern anthropology. Rapid and extensive 
changes in many societies during the 1900s stimulated a 
shift in anthropological thought. Instead of studying a 
society at a specific point in time, anthropologists began 
to study the culture at intervals. They wanted to learn 
how the society had changed and to analyse the process 
of change itself. For example, Clifford J. Geertz of the 
United States studied economic development in Indone- 
sia. Abner Cohen of Great Britain investigated the 
changing role of religion among the Hausa cattle traders 
of Africa. 

Early anthropologists mainly studied small communi- 
ties in technologically simple societies. But modern an- 
thropologists work in a wide range of settings. An an- 
thropologist may study how a small community 
responds to contact with modern society, as George 
Foster of the United States did in the Mexican village of 
Tzintzuntzan. Anthropologists also work with different 
groups in modern cities. Carol Stack of the United States 
lived in a neighbourhood of black families to learn how 
their family and friendship ties helped them through 
hard times. 

Medical anthropologists study social relations in hos- 
pitals and nursing homes. For example, a comparison of 
a nursing home in Scotland with one in the United 
States showed why people were more content in the 
Scottish home. 

Anthropologists of the early 1900's emphasized the 
study of human differences. By the mid-1900, attempts 
to discover universal human patterns had become an 
important goal of anthropology. Information on hun- 
dreds of societies was stored and indexed in the Human 
Relations Area Files at Yale University. These files en- 
abled anthropologists to search for similar patterns by 
conducting a statistical analysis of the same activity in 
many societies. Such studies are called ho/ogeistic re- 
search. They include an analysis of kinship systems by 
George Peter Murdock, a study of child-rearing prac- 
tices by John W. M. Whiting, and studies of the status 
and treatment of old people by Anthony Glascock, all 
American anthropologists. 

During the ті-19005, African and Asian anthropolo- 
gists began to study societies in the West that formerly 
had sent researchers to their countries. The Nigerian an- 
thropologist John Ogbu investigated a suburban school 
in California. Another Nigerian anthropologist, E. U. Es- 
sien-Udom, studied the Nation of Islam, also known as 
the Black Muslims, in the United States. 


Field work by physical anthropologists since the 
19605 has done much to advance the study of hoses 
igins. Leading figures in this effort included the Lesia 
family of Kenya—Louis; his wife, Mary; and their se 
Richard. 


Related articles. See Indian, American; and the Pepe 
tion of the various country and continent articles, such ase 
gentina (People) and North America (People). See also ele 
lowing articles: 


Anthropologists 


Black, Davidson Linton, Ralph 

Boas, Franz Malinowski, Bronisim 
Dubois, Eugéne Mead, Margaret 
Frazer, Sir James G. Radcliffe-Brown, AR 
Gamio, Manuel Sapir, Edward | 


Leakey family Tylor, Sir Edward 8. 


Lévi-Strauss, Claude 
Archaeology 
See the Archaeology article and its list of Related artes 


Physical anthropology 


Australopithecus Peking man 
Cave dwellers Piltdown man 
Cro-Magnon man Prehistoric 
Heidelberg man people 

Homo erectus Races, Human 
Homo habilis Swanscombe man 
Java man Zinjanthropus 


Neanderthal man 


Cultural and social anthropology 


Acculturation Funeral customs 


Barbarian Headhunter 
Cannibal Language 
Caste Magic 
Civilization Marriage 
Clan Mores 
Clothing Mythology 
Cultural lag Noma 
Culture Religion 
Custom Shelter Pr 
Ethnocentrism soa Eri 
аы ety Superstition 
Taboo 
Folklore ie 


Food (Customs) 


Peoples of Africa and Asia 


jlistines 

Ainu Fulani ее 
Arabs Hamites Pygmies 
Aryans Hausa Saracens 
Ashanti Hittites Seljuks 
Bantu Hottentot Semites 
Bedouins Hun swahili 
Berbers Hyksos Tatars 
Boers Luba Turks 
Bushmen Lunda Ubangi 
Canaanites Malays yhosé 
Dinka Mandingo yorub 
Dravidians Moors Zulu 
Druses Nuer 

Peoples of Europe Goths 
Achaeans Cossacks бур 
Aeolians Czechs yel 
Angles Dorians Ionia" 
Anglo-Saxons Etruscans мше ds 
Basques Franks Lom! 
Celts Gaels 


Cimmerians 


wpn Saxons Teutons 
wrens Slavs Vandals 
[^] Slovaks Vikings 
edd 

Other peoples 
Гл Cajuns Maori 
атал Dyaks Negritos 
Aborigines. Inuit 


lathircraft defence protects cities, military installa- 
Жин. ships, troops, and other targets from attack by 
emy aircraft or missiles. Such a defence involves two 
tee steps. First, antiaircraft defence units detect an at- 
жї athe earliest moment possible. Then, these units 
‘temo or interfere with as many attacking planes or 
^ cold can before the attackers can reach their 
Detecting an attack is usually done by radar. This 
йол instrument warns against approaching planes 
missiles. Many radar devices compute the altitude, 
Section, speed, and strength of the attacking force. 
Tendarequipment may be on the ground, aboard 
ps or in aircraft. See Radar (In the military). 
planes use several methods to interfere 
on. radar. The enemy may electronically jam 
juency or release decoy devices that appear 
а Screen as real aircraft. The attackers may try 
(Оше radar by dropping metal strips called chaff 
Em m^ at love altitudes, where it is more 
о detect them, 
the attackers is achieved by guns or 
Missiles on the ground or aboard ships. Antiaircraft de- 
Systems also use fighter planes to intercept and 
^w Enemy bombers. Most antiaircraft guns and mis- 
Et by radar and by computers that aim 
apons. 
Prin antiaircraft quns have long barrels to give the 
аы, oe! and great range. Most antiaircraft 
à radar proximity fuse. This device explodes 
fe many pieces after radar detection devices in 
determined the point at which the shell 
М piss nearest iai 
ans re solid an enemy plane. Smaller antiaircraft 
id shells that do not break into pieces. The 
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guns have only a short range, but they fire faster than 
the larger guns. 

Long-range antiaircraft missiles can hit targets more 
than 160 kilometres away. Control mechanisms called 
guidance systems direct these missiles in flight. Other 
antiaircraft missiles have a range of 3 to 5 kilometres. 
They destroy low-flying planes, helicopters, and attack- 
ing missiles. Some antiaircraft missiles include devices 
that are attracted to heat or to radar signals given off by 
enemy planes. By following the heat or radar signals. 
these homing devices quide the missile "home" to the 
target. Some missiles carry a nuclear warhead, but most 
have a high explosive fragmentation warhead or a con- 
tinuous rod warhead. Fragmentation warheads are ex- 
plosive devices that throw off pieces of metal in all di- 
rections when they explode. Continuous rod warheads 
consist of a bundle of connected rods. As the missiles 
approach an enemy plane, the rods form a circle that ex- 
pands and destroys the aircraft. 

In the future, antiaircraft defence systems may use 
such powerful forces as /aser beams or particle beams. 
A weapon with a laser beam would direct powerful 
beams of light that could destroy enemy planes or mis- 
siles. A particle beam weapon would transmit intense 
heat energy to destroy the attackers. 

with the attackers is another method of 
antiaircraft defence. Defence planners once used black- 
outs, camouflage, and smokescreens to confuse enemy 
pilots. Balloons held by steel cables attacks 
by low-flying aeroplanes, Ships under air attack changed 


Air force (Recent develop- Guided missile 

ments) Machine gun 
Artillery (Antiaircraft weapons) 
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Antibiotic is a drug produced by certain microorgan- 
isms. Antibiotic substances are obtained from bacteria 
and fungi. Most antibiotics are used to fight various dis- 
eases caused by harmful microorganisms. A few are 
used to treat certain cancers. 

Antibiotics are se/ectively toxic—that is, they damage 
certain types of cells, but do not damage others. Many 
antibiotics are harmful to the cells of pathogenic 
(disease-causing) microorganisms, but they do not nor- 
mally damage human cells. Doctors use these types of 
antibiotics to treat a variety of bacterial diseases. A small 
number of antibiotics, however, were developed to at- 
tack human cells. Some of these are used to treat can- 
cer. They are selectively toxic, mostly because they only 
damage cells that are in the process of dividing. 

Antibiotics are also used to treat infectious diseases 
in animals and to control bacteria and fungi that damage 
fruit and grain. Farmers sometimes add small amounts 
of antibiotics to livestock feed to stimulate the animals’ 
growth. Small quantities of antibiotics are also used as 
food preservatives. 


Kinds of antibiotics 


There are more than 70 clinically useful antibiotics. 
Most of them are used to treat bacterial infections. Oth- 
ers fight harmful fungi and protozoa, and a few are used 
to treat cancer. Antibiotics are not effective against most 
viruses, and so they cannot be used for chickenpox, 
measles, and most other viral diseases. 

Antibacterial antibiotics. Many bacteria can be 
classified as either Gram positive (G+) or Gram negative 
(G—). This classification method was developed by Hans 
Gram, a Danish bacteriologist of the late 1800s. Accord- 
ing to Gram's system, many bacterial infections are clas- 
sified as either G-- or G—, depending on the type of 
bacteria that caused them. The bacteria in each group 
have certain characteristics that help determine the sen- 
sitivity of these microorganisms to antibiotics, Some an- 
tibiotics are most effective against G+ infections, and 


Some widely used antibiotics 

Antibiotic Some infections and diseases treated 

Ampicillin G+ and G— infections, including blood 
poisoning and urinary tract infections. 

Cephalexin G+ and G— infections, including various 
kinds of urinary tract infections. ` 

Chloram- G+ and G— infections, including Rocky 

phenicol Mountain spotted fever and typhoid fever. 

Ciprofloxacin Urinary tract infections and acute diarrh- 
oeal diseases caused by certain G — infec- 
tions. 

Dicloxacillin Various staphylococcal infections that 
resist penicillin G. 

Erythromycin Some kinds of pneumonia, scarlet fever. 
and certain other G+ infections. 

Gentamicin Serious infections, including some kinds of 
pneumonia. 

Neomycin G+ and G— infections, especially skin 
infections and those resulting from burns. 

Nystatin M infections of the skin, mucous 
membranes, and intestinal tract 

Penicillin G Syphilis, strep throat, and other G+ infec 
tions. 

Rifampin Tuberculosis. 

Streptomycin Tuberculosis and G— infections. 

Tetracycline Typhus and some G+ and G— infections 


Antibiotics are tested by being applied to hannis 
The dark circles are different antibiotics. The poss 
rounding them show where the bacteria have been 


others work best for G— infections. Both bene 
drugs are called /imited-spectrum antibiotics er 
various broad-spectrum antibiotics bo а 
fections, as well as other bacterial hem 

Antibiotics used to treat chiefly G+ in " Tis 
clindamycin, erythromycin, and penicillin nd gett 
for mainly G— infections include colistin a in 
cin. Such antibiotics as c hloramphenicol ye Ww" 
cline fight both G+ and G— infecto 
types of bacterial infections. No limite pad 
otic works against all G+ infections ОГ 9 bic 
infections. Similarly, no broad-spectrum а 
fective against all bacterial infections. a "m 

Other kinds of antibiotics. Antibio Profi 
pathogenic fungi include nystatin i: ош fna 
example, griseofulvin is used to trea! ur 
eases, Metronidazole is used to trea a tics 
ease caused by protozoa. Anticancer wi eukaemië 
doxorubicin, which is used to treat eres iis de 
and bleomycin, which is used to treat 

How antibiotics work „4 
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watrols the movement of materials in and out of the 

well If the cell membrane is disrupted, vital nutrients 

may escape from the cell, ог poisonous substances тау 
enter and kill the cell. However, the membranes of 

human cells are not affected because these antibiotics 
ёр! cell membranes that contain elements found 
wlyin the cells of microorganisms. 

Disruption of chemical processes. All cells pro- 
duce proteins and nucleic acids, which are vital to the 
lie of any organism. Some antibiotics fight disease by 
interfering with the chemical processes by which these 
substances are produced. Human cells produce pro- 
teins and nucleic acids in much the same way that mi- 
trobial cells do. But these processes differ enough so 
fat some antibiotics interfere with chemical activities in 
nicrobial cells but not in human cells. The antibiotics 
that are used to treat cancer interact with DNA (deoxyri- 
tonudeic acid), thereby preventing human cancer cells 
fom dividing. 


Dangers and limitations of antibiotics 


Many antibiotics are among the safest drugs when 
Woperly used. But antibiotics can cause unpleasant or 
dangerous side effects. The three main dangers are (1) 
ilergic reactions, (2) destruction of helpful microorgan- 
‘ms, and (3) damage to organs and tissues. The effec- 
Weness of antibiotics is sometimes limited because 
тїш microorganisms can become resistant to 


erc reactions, in most cases, are mild and pro- 
te only a rash or fever. But a severe reaction to the 
3 may result in death. Although all antibiotics can 
produce allergic reactions, such reactions occur most 
к E with penicillins. Most people who are aller- 
die e antibiotic can tolerate another one that has a 
"У different chemical composition. 
shapes of helpful microorganisms. Certain 
cid ody commonly harbour both harmless and 
microorganisms. These two types of micro- 


organi r 
Sarisms compete for food, and so the harmless mi- 


Antibiotic 457 


croorganisms help restrain the growth of those that 
cause disease. 

Many antibiotics—especially broad-spectrum drugs 
do not always distinguish between harmless and dan- 
gerous microorganisms. If a drug destroys too many 
harmless microorganisms, the pathogenic ones will 
have a greater chance to multiply. This situation often 
leads to the development of a new infection called a 
suprainfection. Іп most instances, doctors prescribe a 
secondary drug to combat the suprainfection. 

Damage to organs and tissues is rare in people 
using antibiotics that act only against the cells of patho- 
genic microorganisms. However, extensive use of some 
of these antibiotics may damage tissues and organs. 

Anticancer antibiotics are most toxic to groups of 
cells that are constantly dividing, such as cancer cells. 
However, some normal cells, especially cells in the 
bone marrow, stomach, and intestines, are also con- 
stantly dividing. Healthy tissues made up of such cells 
can be damaged by use of anticancer antibiotics. 

Resistance to antibiotics may be acquired by patho- 
genic microorganisms. Such resistance develops 
through changes in the genetic information of microbial 
cells. In some cases, it develops when a spontaneous 
genetic change called a mutation occurs. In other cases, 
resistant microorganisms transfer genetic material to 
nonresistant microorganisms and cause them to be- 
come resistant. During antibiotic treatment, nonresistant 
microorganisms are destroyed, but resistant types sur- 
vive and multiply. Thus, extensive use of antibiotics can 
encourage the growth of resistant species. Mutations 
may also occur in cancer cells, making them resistant to 
anticancer antibiotics. 


Testing and producing antibiotics 


Testing. Every year, scientists test thousands of natu- 
ral and chemically modified microbial substances for 
potential use as antibiotics. First, they are tested against 
harmful microorganisms or cancer cells that have been 
grown in test tubes or on laboratory plates. 


How antibiotics 


s yearly, and the production process var- 
are Produced 


Drug manufacturers produce millions of tons of antibiotic: 0 2 
ies among companies Some drug firms use the process shown below. The Sd apneic ex 
tensive tests during and after production to make sure the antibiotics are sa E 
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Penicillin became the first effective antibiotic. It is obtained 
from Penicillium mould and then purified and crystallized. This 
photo gives a microscopic view of Penicillium mould. 


A substance that shows strong antibiotic activity 
against pathogenic microorganisms or cancer cells is 
tested extensively in laboratory animals. Then, if it pro- 
duces no harmful effects in the animals, the antibiotic is 
tested in human beings. In the United Kingdom, human 
testing must be approved by the Medicines Control 
Agency (MCA). If the drug proves to be safer and more 
effective than antibiotics already being used, it is sub- 
mitted for approval to the MCA. Finally, if the MCA ap- 
proves the antibiotic, drug firms begin to produce it 
commercially. 

Production of antibiotics involves several steps. First, 
cultures of the antibiotic-producing microorganisms are 
grown in flasks and then transferred to huge fermenta- 
tion vats (see Fermentation). The microorganisms multi- 
ply rapidly in the vats because the environment is con- 
trolled to stimulate their growth. After fermentation, the 
antibiotic substance is extracted from the culture and 
purified. Some natural antibiotic substances are modi- 
fied chemically to produce semisynthetic antibiotics. 
Many such drugs are more effective than the natural an- 
tibiotics from which they came. 

Drug companies conduct special tests on antibiotics 
during and after production to ensure their quality. Fi- 
nally, the purified antibiotic substances are made into 
pills, liquids, and ointments for medical use. 


History ` 


For more than 2,500 years, people have treated cer- 
tain skin infections with moulds that form antibiotics, 
However, modern scientific study of these substances 
did not begin until the late 1800's, At that time, the great 
French chemist Louis Pasteur discovered that bacteria 
spread infectious diseases. Then Robert Koch, a German 
bacteriologist, developed methods of isolating and 
growing various kinds of bacteria. Koch also identified 
specific bacteria that cause certain diseases. 

Scientists then began working to develop drugs that 
could destroy pathogenic microorganisms, but the sub- 
stances they produced proved either ineffective or dan- 
gerous. A historic breakthrough came in 1928, when the 
British bacteriologist Alexander Fleming observed that a 
mould of the genus Penicillium produced a substance 
that destroyed bacteria. He called the substance penicil- 
lin. Fleming recognized the potential use of penicillin in 
treating disease, but difficulty in extracting it from the 
mould hindered further experimentation. 

In the late 19305, two British Scientists, Ernst Chain 
and Howard Florey, developed a method of extracting 


and purifying small amounts of penicillin. The бой. 
cessful medical treatment with penicillin оссште к 
1941, when a British policeman suffering from bass 
blood poisoning received the drug. A hi 

of Penicillium mould was discovered in 1943. 

In the early 19405, American bacteriologist Ses 
Waksman tested about 10,000 types of soil Баса 
antibiotic activity. In 1943, he discovered that som 
Streptomyces, a type of fungi, produced a subse 
that had potent antibiotic properties. А new ante 
called streptomycin resulted from his research. 

Thousands of antibiotic substances have been tout 
in nature or have been produced chemically, but n 
tively few have proven to be safe and effective Ina 
tion, certain types of pathogenic microorganisms kæ 
acquired resistance to some antibiotics. 

Related articles in Wor/d Book include: 


Bacteria Drug Florey, Lord 
Cephalosporin Dubos, René J. Pasteur, Low 
Chain, Ernst B. Erythromycin Penicillin 
Chloramphenicol Fleming, Streptomycr 
Disease Sir Alexander Tetracycline 
Antibody. See Immune system; Monoclonal arf 
body. 


Antichrist is a power or person opposed to jess 1 
Christ. According to the Bible, the Antichrist “a 
power before the Last Judgment, but will er 
feated by Christ. The idea of sucha final war mer 
good and evil occurred among Babylonians, s 
and Jews before being adopted by Christians. 11% 
Antichrist appears only in the First and Sec № 
of John. The concept of the Antichrist appears бе 
New Testament. For example, it is symbolia 
Book of Revelation as a beast—a form of 
Anticoagulant is a chemical њо 
vent the normal coagulation (clotting) of e 
chief types of anticoagulants are (1) en 
ting in a person's bloodstream and (2 e 
prevent the clotting of blood in a hrs гєйї 
Anticoagulant drugs are administer n 
prevent blood clots. They are often use of a dott 
ment of thrombophlebitis, the forma А j 
damaged vein (see Phlebitis). When a Ы ood d 
a series of reactions changes an inactiv bin 
called prothrombin into thrombin. ps odi 
helps cause the formation uino | ^ 
makes up the most importan sest 
lant us reduce the speed of one B of p 
example, dicoumaro! slows the conve aa added” 
bin into thrombin. Certain anticoagula g cap ; 
blood stored for transfusions and 10 wee ants wot 
used for laboratory tests. These ies Free calci 
joining with calcium ions in the blo сс 
must be in the blood for clotting to 0 ulant a 
See also Blood (Blood clotting); оз ystems 
Anticyclone. See Weather (Press 
(Synoptic-scale circulations). х тва, 
Anti-Defamation League: : TO harmful 
Antidote is a substance that fights 
of a poison in the body. Some 


ti 
ther a” [4 
S. ê 
on poisons to make them harmless actio? "i^ 
nS’ nt certain PO 


sed top 


duce an action that works agal d 
son. Still other antidotes can з ps 
from reacting to the effects of a P 


toxins аге a special kind of antidote (see Antitoxin). 
Mest antidotes are effective against only one kind of 


pison But they usually have either a worsening effect 
ee effect at all when used against another type of poi- 
on For this reason, a doctor should be called immedi- 
аф in any case of poisoning. 

See also Poison; Snakebite. 
lntlíreeze is a substance that is added to a liquid to 
imer its freezing point. Antifreezes are used in com- 
jands that remove ice or prevent it from forming, and 
erefigerants and heat-transfer fluids. This article dis- 
mes automotive antifreezes, which are added to a car 


mnes cooling system 
Atr engine operates at extremely high tempera- 


wes tis cooled by fluid circulating through a cooling 
"sem This prevents the engine from overheating, 
wich can result in engine damage. Previously, water 


Wee was used in the cooling system during the sum- 
* and antifreeze was added to the water during the 
"т. Today, however, cars are designed to use a mix- 
we ol equal parts of water and ahtifreeze as the coolant 
бук round. Antifreeze prevents the water from freez- 
c temperatures. Modern antifreezes also raise 
pei ta of the water. The cooling system there- 
sw perate at higher temperatures without the risk 
ing The cooling system also operates more effi- 
"ly at higher temperatures. 
maps as kerosene, honey, salt water, and 
i a once used as antifreezes, but these 
a damage a car's engine. Today, most au- 
Ес" серай are composed chiefly of a liquid 
oia e ethylene glycol (see Glycoll. Automo- 
t pare ^ so contain chemicals that protect the 
^ e engine's c ooling system from corro- 


won 
Matching клн system; Tissue transplant 
45 E mythology, was the daughter of 
бру; had геа Queen Jocasta, the rulers of Thebes. 
lis mother Wi чарас killed his father and married 
winded Ба" € discovered what һе had done, he 
t accompani ES was banished from Thebes. Antig- 
fring his ан я һег father and served as his guide 
followin "s ae Oedipus), 
Thebes. оше death, Antigone returned to 
mre sirugglin na brothers Eteocles and Polynices 
S Share the md s the throne. The brothers had agreed 
Sement Poj о Thebes, but Eteocles broke the 
frone by Ын tried to regain his share of the 
en Against mS the city in an episode called the 
Pohmices killed ebes. During the battle, Eteocles and 
чесе wit ed each other, Creon, the new king, buried 
*ebel an, a аы honour. But he considered Polynices 
Proper buria cni and forbade anyone to give him a 
Aon of divine "oie considered Creon's order a vio- 
eon TUM and buried her brother. 
C despite ^ie Antigone to death for her disobedi- 
"i 5 to mar, pes of his son Haemon, whom Antig- 
чепей to ap ncient sources differ on what finally 
un Others sa sh says she and Haemon committed 
a. Antigone d she was killed by Creon or went into 
со ience, es come to represent personal courage 
1 verby the state Pecially in opposing the unjust use of 


lag Oedip 


The Aot Mur one 


Antigone was à princess in Greek mythology. She gave her 
brother Polynices a proper burial against the wishes of King 
Creon of Thebes. This painting on a Greek vase shows Creon, 
left, sentencing Antigone, right, to death for hes disobedience 


Antigonid dynasty was the name of a line of kings 
that ruled Macedonia, a kingdom north of Greece. The 
Antigonid rule lasted from 294 B.C to 168 B.C The fami 
lys first powerful ruler was Antigonus I, a general under 
Alexander the Great. Alexander died in 323 B.C, and An 
tigonus seized a part of Alexander's empire in present 
day Turkey. Antigonus tried to seize more of the empire. 
but he was defeated and killed at the Battle of ipsus in 
301 B.C. In 294 B.C, his son Demetrius 1 became the first 
Antigonid to rule Macedonia. In 277 B.C. Antigonus 11 
saved Macedonia from Celtic invaders. Philip V, grand 
son of Antigonus II, challenged Rome, and became an 
ally of Hannibal of Carthage. But Philip was defeated in 
197 B.C. The Romans ended the Antigonid rule by de 
feating Perseus in 168 B.C 

Antigravity is à hypothetical force of repulsion. It is 
described in some science-fiction stories but has not 
been observed by scientists. In theory, antigravity would 
resemble gravity except that it would cause objects to 
repel, rather than be attracted to, one another. For exam- 
ple, gravity on the earth pulls objects toward the plan 
et's centre. But antigravity, if it existed, would push ob- 
jects away from the earth's centre—instead of falling to 
the ground, objects would “fall” upward. 

Some people have speculated that, because electric 
forces can be attractive or repulsive, gravitational force 
also may be either attractive or repulsive. However, 
electric force can be attractive or repulsive because it is 
proportional to electric charge, which is either positive 
or negative. For this reason, like charges repel each 
other and unlike charges attract. Gravitational force, on 
the other hand, is proportional to mass (the amount of 
matter that makes up an objecti, and mass is always pos- 
itive. In addition, mass has no known negative counter- 
part. Therefore, it seems that gravitational force must al- 
ways be attractive. According to this view, antigravity is 


not a practical possibility. 
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It is possible, however, that evidence of antigravity 
will be provided by observations of antimatter (see Anti- 
matter). A few scientists have speculated that antimatter 
will fall up. No one has yet been able to observe freely 
falling antimatter. But other experiments have led most 
physicists to conclude that antimatter, just like matter, 
must fall toward the centre of the earth. 

Antigua (pop. 15,801), formerly Antigua Guatemala, 
was the capital of Guatemala in colonial days. The city 
was founded in 1543. It is west of the present capital, 
Guatemala City (see Guatemala [map]. In 1773, an earth- 
quake destroyed Antigua. The capital was moved to its 
present site in 1776. The ruins attract many tourists. 
Antigua and Barbuda is an independent island 
country in the Caribbean Sea. It consists of the islands of 
Antigua, Barbuda, and Redonda. The island group lies in 
the Lesser Antilles of the West Indies. It is located about 
48 kilometres north of Guadeloupe, 400 kilometres 
southeast of Puerto Rico, and 700 kilometres north of 
Venezuela. Antigua's capital is St. Johns, and Barbuda's 
capital is Codrington. Redonda, a rocky islet, is uninhab- 
ited. 

Antigua and Barbuda is the birthplace of several tal- 
ented cricketers, notably the former West Indies captain 
and outstanding batsman Viv Richards (see Richards, 
Viv). 3 


Government 


Antigua and Barbuda is a member of the Common- 
wealth of Nations. Its 1981 constitution provides for a 
parliamentary system consisting of a governor general, 
who is the representative of the British monarch (the 
head of state), and a two-chamber parliament. The 
House of Representatives, the lower chamber, consists 
of 17 elected members. The majority political party 
forms the government. The Senate, the upper chamber, 
also consists of 17 members, appointed by the governor 
general on the advice of Antigua and Barbuda's prime 
minister, the leader of the opposition, and the Barbuda 
Council. ; 


People 


For Antigua and Barbuda's total population, see the 
Facts in brief table with this article. About 90 per cent of 
the citizens are black, 2 per cent are white, 4 per cent 
are of mixed ethnic origins, and the remainder are Leba- 
nese and East Indian. Two per cent of the population re- 
side in Barbuda; the remainder reside in Antigua. About 
36 per cent of the total population live in St. Johns, the 
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capital of the country. English is the official languag 
but a local dialect that mixes English with other lat 
guages is also spoken. 


Way of life 


Most of the workforce is employed in tourism @ 
ernment administration, and other services. 00088 
provided at 6 preschool centres, 30 primary — | 
secondary schools and 4 tertiary-level institutions 2 
of these institutes of further and higher ойшы 
State College and the School for Continuing me | 
the University of the West Indies (uwi offer 
university courses linked to those of the UWI. 
versity of the West Indies. 

Recreation. Antiguans and Barb pe 
themselves by dining out or attending loca e 
tivities or beach picnics. The annual Sailing ip 
gatta centred on the historic Nelson's Dockyar® 
joyed by residents and visitors alike. 


rbudans entera 


morie. 9100 
The annual summer carnival, ber # | 
ipati slaves in ] ^ 

brate the emancipation of Mec 


chief cultural events. This takes plac j 
dlean visitors from neig 


e the West Indies. jl 


i ition, 1€ 
lights include the Calypso King сотр » 
and Caribbean queen радеше ce d 
steel bands, and street jump (a str "om instr 

А " i ioni 
band,” an ensemble of makeshift percussi radi 


ments, lacks the variety and complexity we of the? 

steel band, but it is still a prominent feat 
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X Johns, above. is the ca i i ildi 
2 pital of Antigua. The white buildings 
Wired way of life are typical of the island. 


Gothing and food. Traditionally, women wore a 
originating from West Africa. The headdress 
Ms made of madras, a strong high-quality cotton or silk 
Today, both women and men wear clothes influ- 
taced by Western, chiefly U.S., fashions and styles. 
‚ Some women take part in competitions to pre- 
EE national diva Я А 
is rich in indigenous dishes. There is an 
Sundance of fresh fish dishes, but many national fa- 
ting are based on salt fish, a white fish preserved by 
Pana drying. Fungi, pepperpot, ducouna, and 
Sled, are other favourites. Fungi is a dish of corn- 
Р okra. Pepperpot is a dish made with hot pep- 
к na is a dish made from sweet potatoes and 


Religion 
Most 


fans. Antiguans and Barbudans are Protestant Chris- 
ad are Anglicans. Other significant reli- 
: bM. clude the Methodists, Seventh-day Ad- 
i oravians. There are also a significant 
of Roman Catholics. 


The Land and climate 


tnd grou Of Antigua and Barbuda is in the Leeward Is- 
Othe Car E the Lesser Antilles, on the eastern margin 
Rire klomen n Sea. It has a total land area of 442 

three isla dn The area of Antigua (the largest of 
budais 161 nds) is 280 square kilometres, that of Bar- 
135 Square kilometres, and that of Redonda is 

E kilometres, 
ions rg "d à coral island, but the southern sec- 
boggy Peak ı Volcanic, and fertile. Its highest point, 
Much atter, т 405 metres above sea level. Barbuda is 
Annual rai о is rocky and devoid of vegetation. 
Mes ang the nfall averages approximately 114 centime- 
The er Country suffers from periods of drought. 
November 71109 tends to be between September and 

Ole Year, is тети re, taken over the 
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A distinctive feature of Antigua is its indented coast 
line. Both Antigua and Barbuda are noted for their many 
fine, sandy beaches. It is said that there are 365 beaches 
one for each day of the year 


Economy 


Traditionally, Antigua and Barbuda depended mainly 
on the cultivation of sugar and cotton to provide em 
ployment and foreign exchange. Services, contributing 
80 per cent of the country's locally generated income, 
have replaced these as the main economic activities. 
Tourism, government, and distribution are the chief 
service industries. 

Tourism and finance. Tourism is the main foreign 
currency earner. Travel receipts account for an esti- 
mated 83 per cent of total foreign exchange earnings. 
Tourists come from North America, Europe, and other 
regions of the world. Many foreign companies place 
their funds in banks in Antigua and Barbuda to take ad 
vantage of tax benefits. 

Agriculture. The sugar industry has disappeared and 
cotton has declined. Some farmers make a living from 
growing vegetables and ground provisions (roots and 
tubers, such as yams, sweet potatoes, and cassavas). But 
crop-growing contributes only about 4 per cent of the 
country's local income. 

Manufacturing is of little economic importance. The 
government has tried to promote manufacturing, but it 
accounts for only 5 per cent of local income. 


History 


An Amerindian people called the Ciboney are be- 
lieved to have first settled Antigua in about 1800 B.C. 
This nomadic group was followed by the Arawak, who 
introduced many plants such as peanuts, pineapples, 
cotton, and tobacco. Experts consider that the Carib did 
not settle permanently in Antigua as they did in most of 
the other West Indian islands. 

Christopher Columbus sighted Antigua on his second 
voyage to the West Indies in 1493 and named it Santa 
Maria de la Antigua, after a church in Seville, Spain. The 
Spanish and French abandoned efforts to settle it be- 
cause of the lack of fresh-water springs. The British col- 
onized the island in 1632. The French briefly occupied 
Antigua in 1666, but it soon reverted to British control. 
Tobacco, indigo, and cotton were the main crops. Sugar 
was introduced in 1640. The British sugar plantation 
owners imported slave labour from Africa. Sir Christo- 
pher Codrington, who established the first large sugar 
estate on Antigua, leased the island of Barbuda in 1860. 

After the freeing of the slaves in 1834, most of the 
British people left the islands. But Antigua and Barbuda 


Facts in brief about Antigua and Barbuda Ф 


Capital: St. Johns. 


lant je: English. 
d сан 442 kmè. Coastline—153 km. 


Elevation: Highest-Boggy Peak, Antigua, 405 m. Lowest—sea 
Neon 1996 estimate 69,000; 1991 census 66,687; 2001 


estimate—71 / ә 
cts: vegetables, ground provisions. 
шын, unit-East Caribbean dollar. One dollar = 100 


cents. 
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remained under United Kingdom control. In 1956, the 
Antigua Labour Party (ALP) became the dominant politi- 
cal party in the colony, under the leadership of Vere 
Cornwall Віга (1909- _). Bird piloted Antigua and Bar- 
buda through membership of the West Indies Federa- 
tion (1958-1962), and became prime minister of the col- 
ony in 1967, when it became an Associated State. Apart 
from a period in opposition (1971-1976), the ALP re- 
tained power up until Antigua and Barbuda received of- 
ficial independence in 1981. The ALP has won all the 
general elections since then. Bird retired at the 1994 
election and was succeeded by his son Lester Bird. 
Antihistamine is a drug used to relieve the symp- 
toms of hay fever and other allergies. It counteracts 
some of the effects of histamine, a substance found nor- 
mally in the body. Excess amounts of histamine cause 
various disotders. French chemists developed the first 
usable antihistamines in 1942. 

There are many kinds of antihistamines. Most of them 
are related, and differ only slightly chemically. They re- 
duce or stop sneezing and excessive nasal secretions. 
They reduce the swelling of hives and help control itch- 
ing of skin allergies and insect bites. Some of them re- 
lieve or prevent nausea and motion sickness. Antihista- 
mines may give temporary relief from the symptoms of 
the common cold. However, they cannot cure colds or 
other illnesses. Antihistamines have side effects, includ- 
ing drowsiness, and are dangerous to people who must 
operate heavy machinery or drive. 

Excessive amounts of histamine also cause the stom- 
ach to increase secretion of acid. Too much acid in the 
stomach or intestines may lead to ulcers and other dis- 
orders. Antihistamines do not block the effects of hista- 
mine on the stomach and intestines. These effects of his- 
tamine are blocked by a chemically different group of 
drugs called H, antagonists. Cimetidine was the first of 
these drugs to be widely used. 

Antill, John (1904-1986), an Australian composer, was 
best known for his ballet suite Corroboree, first per- 
formed in 1946. He based his composition on tunes he 
had heard Aborigines singing in the La Perouse reserve, 
in Sydney. He studied composition with Alfred Hill at 
the New South Wales State Conservatorium of Music, 
and joined the music staff of the Australian Broadcasting 
Commission in 1934. Antill also composed other ballet, 
choral and orchestral works, and theatre and film music. 
He was born in Sydney. 

Antilles. See West Indies. 

Antimatter is matter composed of elementary parti- 
cles that are the opposite of ordinary particles. These 
opposite particles are called antiparticles. An antiparti- 
cle exactly resembles its corresponding ordinary parti- 
cle in every property except its charge, which is re- 
versed. For example, an electron is an ordinary particle 
that has a negative electric charge. Its antiparticle, a pos- 
itron, exactly resembles it except that a positron carries 
a positive electric charge. Antiparticles also combine 
just as ordinary particles do. For example, an antineu- 
tron may combine with an antiproton and so form an an- 
tideuteron, the nucleus of an antideuterium atom. 

The British physicist Paul Dirac first described anti- 
matter in 1930, before anyone had discovered or pro- 
duced it. Since then, physicists using high-energy parti 
cle accelerators have produced various antiparticles, 


including positrons, antineutrons, and antiprotons 
When an ordinary particle collides with its апат 
cle, ће two particles destroy each other, and energy 
other particles are produced. This collision is calledæ 
nihilation. Many scientists theorize that such collisions 
may explain the apparent absence of naturally occurs 
antimatter in the universe. They speculate that them: 
verse began with an explosion—called the big bang- 
and that there was slightly more matter than апт 
immediately after the explosion (see Cosmology {The 
big bang theoryll. According to this theory, the mates 
the universe today is the tiny remnant that survived a 
all the antimatter annihilated with most of the matt. 
See also Antigravity. 
Antimony, a chemical element, is a bluish-white bt 
tle metal. It is used to harden and strengthen lead. 
Antimony-lead alloys are used in some electric cables 
batteries, and metal used in type for printing. Com 
pounds containing antimony are used in producing nė 
terials used in refrigerators, air conditioners, aerosol 
sprays, paints, and flame-proofing agents. 
Bion is most commonly found combined wit 
sulphur іп the mineral stibnite. Pure antimony can 
as metallic antimony—the more common formals 
black powder, known as black or grey ripe 
Antimony has the chemical symbol Sb, from st s 
the old name for the element. Its atomic number is 
and its atomic weight is 121.75. Its densityis 6691 ga 
per cubic centimetre at 20° C. Antimony me | 
63074” C and boils at 1586.85° C. It conducts e 
better in its liquid form than as a solid. E 
Antimony has been known for thousands 5 


The ancient Egyptians used substances containing? 
mony as cosmetics and medicines. In € 
and ancient writings from China, India, and i 
to medicinal uses of antimony preparations. $ 

See also Element, Chemical (tables! " 
Antineutron is the oppositely charged cou 
the neutron, Such counterparts, called a : 
exist for all atomic particles. The nad oc ptt 
cal charges, but it consists of smaller charg roe 
called quarks. The charges of the quar Ч neu 
the antineutron. When an antineume ke sott 
lide, they can destroy each other. In Me "nm 
lease energy. Antineutrons were disco 2 

See also Antimatter; Neutron. ial cit in T 
Antioch (pop. 107,821), is a commen, lies along! 
Its name in Turkish is Antakya. Antioc e Med 
Orontes River, about 10 kilometres from ум D 
nean Sea (see Turkey [political map). h ruler of 
founded about 300 B.C, by Seleucus; ee й 
area. It was the capital of Syria de under е ] 
1000s. It became part of Turkey in 192^ 4 
Treaty of Lausanne. | 
Кенгеш. See Deodorant. заў ор 
Antipodes are two places that аге omes from Po. 
each other on the globe. Th ople 1 
Greek, and means foot to foot. с |5 
antipodes would be closest Map New Zeal, 
feet. The region around Australia "e frst el p 
often called the Antipodes. The Eng ted almost 
term because these countries are d 
site England " charged cou! 


Antiproton is the opposite! 
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Ecos handmade lanternclocks, made in London in 
19-16005, above left. Antique ceramics follow a tradition 


started in China. *hinese vas s ^ 
the late 1700s, The Chinese vases, above right, were made in 
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the proton. Physicists believe that all atomic particles 
have such antiparticles. The antiparticle of the positively 
charged proton is negatively charged. It has the same 
mass as the proton. When an antiproton and a proton 
collide, they can destroy each other, releasing energy. 
Antiprotons were discovered in 1955. See also Proton. 
Antique is an object many years old that has artistic 
value. Many people collect antiques as a hobby. Muse- 
ums also exhibit antiques that have special artistic or 
historical importance. 

Opinions differ as to how old an object must be to be 
considered an antique. Most collectors believe that an 
object should be more than 100 years old. But age is not 
the only factor that attracts people to antiques. The ob- 
ject should appeal to the collector's sense of beauty— 
that is, it should.be pleasing in its style, construction, 
and decoration. Some collectors are of the opinion 
that the object should also be handmade rather than 
machine-made. 

Antiques are usually distinguished from antiquities 
and the fine arts. Antiquities were created by early cul- 
tures, such as those of ancient Greece, Rome, Egypt, 
and North and South America. The fine arts consist 
largely of architecture, painting, and sculpture. Tradi- 
tionally, antiques have been grouped into four major 
categories: ceramics, furniture, glass, and metal. How- 
ever, the line separating antiques from antiquities and 
the fine arts is not always clear. 

Antique ceramics. European ceramics valued by 
collectors includes the glazed pottery of the 17005 such 
as faience and Delft ware. From the Chinese, European 
potters learned how to make porcelain, and Chinese 
styles influenced many famous porcelain factories such 
as Meissen in Germany, Sevres in France, and Chelsea 
in England. English Staffordshire ware became popular 
from the 17005. Collectors collect ceramic tableware, 
jugs, pots, and plates, and also modelled figures. 

Antique furniture, includes pieces made in Europe 
during the 1600s, the richly decorated Baroque furni- 
ture named after King Louis XIV of France being greatly 
valued. In the 1700s English furniture making was ad- 
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vanced by designers such as Thomas Chippendale, 
George Hepplewhite, and Thomas Sheraton. Their 
pieces were made for wealthy customers. Chairs, tables, 
desks, and chests of drawers are examples of pieces of 
antique furniture that are prized by collectors and muse- 
ums, depending on their style, age, and condition. Vari- 
ous types of wood are used in their manufacture and 
decoration. The lacquering of furniture was a technique 
learned by Europeans from Asian craftsmen. Craft- 
workers in smaller workshops imitated the styles of the 
famous makers, usually simplifying the more elaborate 
designs. 

Antique glass. Venice was the centre of European 
glassmaking from the 1200s, the secrets of the craft 
spreading to other countries from the 15005. Germany 
produced engraved thick glass. In England, George Ra- 
venscroft perfected the making of lead-crystal glass in 
the 16705. In Ireland, Waterford glass was first made in 
the 1780s, Antique glassware includes wine glasses, 
goblets, vases, and bowls made either in clear or col- 
oured glass. Cut glass (glass with a design cut into the 
surface) was first made іп the early 1700's. 

Antique metal. Items made of gold and silver are the 
most sought-after and the most expensive metal an- 
tiques. For example, collectors highly value the rare and 
beautiful tankards (large drinking mugs) of the 1700's 
made by such silversmiths as the American Revolution- 
ary hero Paul Revere, They may also collect plates, por- 
ringers (small bowls), spoons, and other table utensils 
made of pewter. Other metal antiques include fireplace 
irons made of brass or wrought iron. 

Other kinds of antiques. Many collectors concen- 
trate on textiles, such as carpets and handmade quilts 
and demonstrations of embroidery skills called sam- 
plers. Other popular areas of interest include guns and 
other weapons, dolls, clocks, lamps and lighting de- 
vices, and early toys. 

Related articles in World Book include: 


Doll Porcelain 
Furniture Pottery ` 
Glass (History) Quilt 
Hobby Sampler 
Jewellery Watch 
Pewter 


Anti-Semitism is prejudice against Jews. However, 
the term is misleading because the root word Semites 
properly refers to all people who speak Semitic lan- 
guages, including Arabs and some other non-Jewish 
peoples (see Semites). 

Since ancient times, the Jews have lived as a minority 
group in many countries. Both Christian and Muslim na- 
tions often persecuted Jews for not accepting the reli- 
gion of the majority. Some Christians blamed the Jews 
for the death of Jesus. When economic or other condi- 
tions were bad, Jews were often blamed for causing the 
troubles of society. 

During the Middle Ages, Jews in many European 
countries were forced to pay special taxes and to live in 
segregated areas called ghettos. They had to wear 
badges or distinctive clothing that identified them as 
Jews. Jews also were denied the right to own land and 
to enter certain occupations Some countries even ex- 


pelled many Jews. In 1492, for example, the Jews were 
driven out of Spain. 


The term anti-Semitism was first used in the läte 
1800's. The new word indicated that many people has 
begun to discriminate against Jews on ethnic ratherte 
religious grounds. In Austria-Hungary and Germany 
there were political parties whose policies were bass 
largely on anti-Semitism. During this period, тапујев 
in Poland and Russia were killed in organized таза 
called pogroms. A Jewish movement called Zionismé 
veloped partly in response to such persecution. Thet 
onists hoped to establish an independent Jewish nae 
in Palestine, where Jews could escape anti-Semitism. 
See Zionism. 

In 1933, the Nazi dictator Adolf Hitler came to pme 
in Germany and made anti-Semitism an official доев 
ment policy. The German government stripped Jens 
their citizenship, seized their property, and sent theni 
concentration camps. By the end of World War Ilin 
1945, the Nazis had killed about 6 million Jews. This 
mass murder became known as the Holocaust. Ani- 
Semitism still exists in a large number of countries 

See also Concentration camp; Genocide; Ghetto: 
Holocaust; Jews; Racism. 

Antiseptic is a substance that destroys—or stops te 
growth of—germs on living tissue. Antiseptics are af 
plied to skin and mucous membranes to help pret 
infection. They must be strong enough to fight gem 
but mild enough not to irritate sensitive tissues. Ast 
tics differ from disinfectants and antibiotics. iste 
tants are chemicals that destroy germs on поп 
jects, and antibiotics are drugs that treat infection 
occurs. 

Kinds of antiseptics. There are hundreds e 
tic products, including creams, mouthwashes 0 
ments, powders, shampoos, soaps, solui 
sprays. Each of these products contains a ger! Sud 
chemical that carries out the antiseptic actio. 
chemicals include alcohols, dyes, iodophors,™ 
als, phenols, and salicylamides. 

The use of antiseptics. Doctors use Mert 
tic cleansers to scrub their hands and to was E 
tient's skin before surgery. Doctors also ken 
wounds with antiseptics in order to keep. J 
coming infected cili 

Antiseplics are used in first-aid eame 
other wounds, but many doctors and he h ities 

se autho! with 


cases. The 
question their use in suc h case wam 
lieve washing such injuries with soap and gpr aht 
as effective as any antiseptic that can god 


ires more 
a prescription. An injury that requires 


or 
side effects. These effects inclua ec ейде 
allergic reaction, or damage tot adil 8 


perts generally believe antiseptic E. 
rected by the manufacturer. d wine asini 
History. People used vinegar че ivi e disco” 
as early as 2,500 years ago, long ae andred yang 
that germs cause disease Several unds à" 
surgeons noticed that untreate ell li 
gical incisions quickly began to si the tiss M" 
To prevent this odour, they treate as anti 
riety of substances that became kno' rds- ti M 
The word comes from two Greek € 
against, and sepsis meaning decay 


Through the centuries, a number of fluids and po- 
sons were used as antiseptics. In addition to vinegar 
ad wine, they included brandy, mercury, pitch, tar, and 
tpentine. Some were powerful germ killers but also 
larmed tissue. As a result, many patients were saved 
tom infection but died from the treatment. 

in the mid-1800's, Ignaz Semmelweis, a Hungarian 
doctor, showed that a mild solution of lime chloride 
helped prevent infection during childbirth. In the mid- 
1880s, Sir Joseph Lister, an English surgeon, pioneered 
the use of antiseptics in surgery. He used carbolic acid 
оће prevent infection in incisions. The work of Sem- 
nelweis and Lister led to the creation of many mild but 
efective antiseptics. Some of these products, such as al- 
cohol and iodine, аге still widely used. 

Related articles in World Book include: 


Akcohol Lister, Sir Joseph 
Boric acid Medicine (Introduction of an- 
Gesol tiseptic surgery) 
Disinfectant Mercurochrome 
Ee peroxide Semmelweis, Ignaz P. 
jine 


Antislavery movement. See Abolition movement. 
Antitoxin is a substance made by living cells that 
counteracts illness caused by a toxin. Toxins are poisons 
produced by small organisms, such as bacteria. Doctors 
iseantitoxins to treat diseases, including tetanus (lock- 
Aw and diphtheria, Antitoxins are a kind of antibody 

that can cure or prevent diseases, or make them milder 
See Immune system). 

Many commercial antitoxins are made from animals, 
suchas horses and rabbits. Toxin is injected into an ani- 
m bloodstream. The animal reacts by producing an 

litoxin that circulates in its blood. А nonpoisonous, 
еер modified toxin called a toxoid is sometimes 
тады the body to produce antitoxin. Blood 

eli ood plasma from which the clotting agents 
and lion removed) can be removed from the animal 
ins are | injected into patients. However, animal antitox- 
du ess effective than human antitoxins and may 

Dn bad reactions. 

E antitoxins usually do not make a patient per- 
тте (safe from disease). The antitoxins 
Particular t y the body when a person is exposed to a 
nity can du are the most effective. Permanent immu- 
y o ulated by injecting toxoids. 
erum; Toxin; Kitasato, Shibasaburo. 
to Koc m were introduced in the United States 
B moon These laws prohibit price fixing, 
or iei among companies to fix the price of prod- 
agreements ces they sell. Antitrust laws also forbid other 
tontrol the ^7 understandings among business firms to 
addition, a or supply of a product or service. In 
ботс рр St laws prohibit firms from using their. 
lar provisio, ower to gain or maintain a monopoly. Simi- 
fi eee are designed to promote competi- 
ипе; ct Monopolies exist in many European 
uri, 
Majo dog late 18005, business leaders in several 
their com Ties in the United States brought nearly all 
ауре of of Petitors under common control by forming 
Most g e anization called a trust. They eliminated 
Orce smaller paining competition by cutting prices to 
T firms out of business. The trusts then lim- 
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ited production and raised prices. A public outcry 
against abuses by the trusts led to the passage of the 
Sherman Antitrust Act in 1890. The act outlaws any con- 
tract, combination, or conspiracy in restraint of trade. 

In 1914, Congress passed two laws that gave support 
to the Sherman Antitrust Act. The Clayton Antitrust Act 
outlaws price discrimination that gives favoured buyers 
an advantage over others. The Federal Trade Commis- 
sion Act established the Federal Trade Commission 
(FTC). This agency works to prevent unfair and anticom- 
petitive business practices. The Celler-Kefauver Act of 
1950 strengthened the Clayton Act by tightening control 
over mergers that might reduce competition. 

See also Monopoly and competition (History). 
Antivivisection. See Animal experimentation. 
Antler. See Horn; Deer; Reindeer (picture). 
Antoinette, Marie. See Marie Antoinette. 
Antonine Wall. See United Kingdom, History of the 
(The arrival of the Romans); Roman walls. 

Antoninus Pius (A.D. 86-161) was Roman emperor 
from A.D. 138 until his death. He was just and gentle, 
and his reign was probably the calmest period in Roman 
history. 

Antoninus's official name was Titus Aelius Antoninus. 
He was born into a rich and influential family. He had a 
distinguished civilian career, administering a court of 
appeals in Italy, and serving as governor of the province 
of Asia in western Asia Minor. Antoninus's legal experi- 
ence, his wealth and reputation, and his popularity with 
the Senate influenced Emperor Hadrian to choose him 
as successor. As emperor, Antoninus left what little d 
fighting there was to his generals. He built the Antonine 
Wall in northern Britain, the empire's chief trouble spot. 
Antonioni, Michelangelo (1912- ), is an Italian 
film director. He became noted for his method of em- 
phasizing visual symbolism instead of the plot in films. 
Antonioni's critically acclaimed films LAwentura (The 
‘Adventure, 1960) and La Notte (The Night, 1960) concern 
people who have lost their purpose in life despite finan- 

j 5. 
nen was born in Ferrara. He was a film critic be- 
fore becoming an assistant director and film writer. He 
first gained recognition when he made the dramatic film 
Chronicle of a Summer (1950). He then directed Le Ami- 
che (The Girl Friends, 1955), The Eclipse (1962), and The 
Red Desert (1964). He achieved international acclaim 
with Blow-Up (1966), his first English language film, and 
er (1975). "m 
Mies Genre (1892-1942), was a Palestinian 
writer and political activist. In January 1939, he не ѕе- 
lected as опе of the delegates to represent Arab inter- 
ests at a conference on the future of Palestine. Antonius 
was later appointed secretary general to the joe dele- 
gations. The conference, which was held in London, 
and ended in a deadlock. 


d six weeks 
mis is chiefly remembered as the author of The 


Arab Awakening, published in 1938. This early e of 
the Arab national movement focuses on the Legem i 
World War | (1914-1918) and the years that cr ton ^ n- 
tonius travelled widely to meet people и є n 
events he was describing. He was also the first wi т 
both Arabic and European sources in an attempt to 

produce a full and balanced account. He was born in Al- 
exandria, Egypt- 
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Antony, Mark (83?-30 B.C), a Roman general and 
statesman, served as co-ruler of Rome from 43 B.C. until 
his death. Antony and Gaius Octavian became co-rulers 
with Marcus Lepidus after the death of the Roman ruler 
Julius Caesar. Antony later married Cleopatra, the queen 
of Egypt, and the two combined their military forces. An- 
tony hoped to gain sole control of Rome, but lost the 
decisive Battle of Actium in 31 B.C. 

Antony was born into an important Roman family. In 
54 B.C, he became a cavalry officer under Julius Caesar. 
In 48 B.C, Antony helped Caesar defeat a rebel army led 
by Pompey the Great at the Battle of Pharsalus. 

In 44 B.C., Caesar was assassinated by a group of 
Roman aristocrats led by Marcus Brutus and Gaius Cas- 
sius Longinus. Antony succeeded Caesar as ruler of 
Rome. But in 43 B.C., Octavian, the grandnephew and 
adopted son of Caesar, challenged Antony's rule. Later 
that year, Antony agreed to become a co-ruler with Oc- 
tavian and Lepidus (see Triumvirate). They later mur- 
dered many opponents in the Senate, a group of power- 
ful government advisers. 

In 42 В.С, ап army led by Antony and Octavian de- 
feated the army of Brutus and Cassius Longinus in two 
battles at Philippi in Macedonia (now northern Greece). 
Antony's military skill was a decisive factor. Antony then 
claimed Rome's eastern provinces for himself, leaving 
Italy and the western provinces to Octavian. 

In 41 B.C, Antony conferred with Cleopatra, whom he 
had met several years earlier in Rome. Antony wanted to 
gain sole control of Rome and hoped she would give 
him financial aid. They soon fell in love, and in 40 B.C. 
Cleopatra gave birth to twin sons by Antony. Later that 
year, however, Antony married Octavian's sister Octavia 
in order to strengthen his political position in Rome. 

Antony left Octavia in 37 B.C. and soon married Cleo- 
patra. Cleopatra had another child by Antony in 36 B.C. 
In 34 B.C, Antony gave a 
number of Rome's eastern 
provinces to Cleopatra and 
their children. Octavian 
convinced many Romans 
that Antony had behaved 
unpatriotically. In 32 В.С, 
Octavian declared war on 
Antony. Octavian's naval 
forces defeated Antony 
and Cleopatra's combined 
fleets in the Battle of Ac- 
tium off the west coast of 
Greece in 31 B.C. Antony 
and Cleopatra retreated to 
Egypt. Soon afterward, Oc- 
tavian pursued the couple. They committed suicide in 30 
B.C. shortly after Octavian reached Egypt. 

Antony' story is dramatized in the famous plays 
Julius Caesar (1599) and Antony and Cleopatra (1607) 
by William Shakespeare. Antony also appears as a char- 
acter in John Dryden's play А// for Love (1677) 

Related articles in World Book include 
Actium, Battle of Caesar, Julius 
Augustus Cleopatra 


Marble Creek sculpture 
Vat en Museen 


Mark Antony 


Octavia 

Pompey the Great 
Antonym is à word that has the opposite meaning of 
another word. For example, fast and s/ow are opposites 
and therefore antonyms. Words that mean the same or 


approximately the same as one another are called ж 
nyms. Many dictionaries follow the definition of aws 
with a list of synonyms. Sometimes, a list of a 
follows the synonyms. A special dictionary called ate 
saurus provides lists of synonyms and antonyms. 
Antpipit is the name of two species of pipitlike big 
from South America. They are about 15 centimetres 
long. Antpipits have long bodies and long tails whid 
they wag ир and down. They are olivegreen-brownet 
whitish underparts and dark streaks along the chest 
tpipits live in hill forests near streams. They foragelr 
insects on the forest floor. 

Scientific classification. The antpipit is in the family Ge 

ophagidae. It belongs to the genera Conophaga and Conti 
sis. 
Antrim (pop. 44,264) is a local government district 
new town in Northern Ireland, bordering Lough New 
It is centred on the historic town of Antrim. This ist 
one of Northern Ireland's district towns. Together wå 
Ballymena, Antrim forms an area intended for indus 
expansion. The M2 motorway links Antrim with Bel 
and the expanding port of Larne. 

In 1973, County Antrim’s administration was bot 
ished, and the area came under the control of Antin 
Ballymena, Ballymoney, Carrickfergus, Lame, 
townabbey district councils. 

See also Antrim, County; New town; Ulster. 
Antrim, County, is one of the six counties enr 
ern Ireland. It forms the northeast corner of theis < 
Ireland. Antrim ceased to be used as ап аф 
area when local government was reorganized k 
But focal people still regard Antrim as bec 
portant. According to the 1971 census, the Pinol 
had a population of 335,716. The govern p 
collects figures for the number of people living 
the old county borders. 1 

During the 1973 reorganization, 
handed over to the district of Antrim an 
tricts of Moyle, Ballymoney, beris count 
fergus, and Belfast. Other parts of the ü 
to make up parts of the new Coleraine, 
reagh, and Craigavon districts. { is 

The historic county (3,046 square kilometre 
bounded to the north by the Atlantic wie io 
by the North Channel, to the south by Ë er Bam AU 
to the west by Lough Neagh and се pe^ "m 
narrowest part of the North Chane» scot 
kilometres from the Mull of Kintyre In "m 

Most of the county is a high, rectang gat 
made of a hard, black volcanic rock con lengh att 
plateau measures about 80 Мота oat 
kilometres in width. The beautiful f the hig " 
built on a raised beach at the foot 0 a 


cliffs. The Antrim plateau 15 cut b) which rint 
nine Glens of Antrim. These valley and 
to the sea, were formed by glaciers ^ re 
cliffs of Fair Head mark the northeast € ait 


salt block. At the Giant's Caus« 


s » columns: 
formed about 40,000 s€ parate eat Trostan БЯ 


аг 

teau is flat. Its highest points а ie тетей, " 

above sea level) and Клос klay uin in "s " 

Economy. Agriculture (5 the pe But IP ast 
oats, and potatoes are the main с pe cou 

duction is more important F 


n, administrationi 
d also tom 


armers in 


- NORTHERN IR 
f. 


Lough Neagh 


trish Sea 


Antrim, one of the six counties of Northern Ireland, forms the 
northeast corner of the island of Ireland. 


оке, sheep, pigs, and poultry. The textile industry was 
once important, chiefly for linen and, more recently, 
smthetic fibres. This industry is now in decline. 

Coal mines at Ballycastle are still worked on a small 
stale. Lignite (brown coal) is found in large quantities in 
the county. Most of Northern Ireland's electricity is gen- 
trated by stations at Ballylumford and Kilroot. 

Chief towns. The former county town of Antrim is a 
busy road and rail centre close to the northeast corner 
af Lough Neagh, the largest inland lake in the United 
Kingdom or Ireland. Ballymena is an agricultural and in- 
dustrial town. Antrim and Ballymena are the administra- 
Р centres of their respective districts. The government 
pone them as new towns, which are centres for 
Ea dustrial, and urban development. Larne is also 
E ustrial centre. It is the main port for ferry traffic to 
Ж de rest of the United Kingdom. The smaller 
RA rrickfergus is dominated by its great Norman 
E. ee and Portstewart are popular seaside re- 
3 bes те Atlantic coast. Ballycastle looks across а nar- 
tonal та (channel of water) to Rathlin Island. The tradi- 
Bush pP fair is held at Ballycastle every August. 

mills is famous for its whiskey distillation. 
Eee cation. Northern Ireland's main air and sea 
nd in the county of Antrim. Belfast In- 
Neagh, Th irport is at Aldergrove, beside Lough 
» The ferry port of Larne, serving the short sea 


1 Giant, 
Him. Itis fg 


s 
rm MiSeway is a rock formation off the coast of An- 
"d from hexagonal (six-sided) columns of basalt. 
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route to Stranraer, in Scotland, handles most of North- 
ern Ireland's freight traffic. The county has a good net- 
work of main roads. The M2 motorway connects Belfast 
with Larne, with the airport, and with all the main routes 
to the north and west. The railway links Belfast to Larne 
and to Antrim, Ballymena, and the north. 

History. The first settlers in Ireland probably came 
through Antrim from Scotland about 8,000 years ago. 
The Glens of Antrim formed part of the early Gaelic 
kingdom of Dal Riáda, which in the A.D. 4005 estab- 
lished a kingdom in Scotland. The Vikings raided the 
shores of Antrim. Antrim town has a round tower dating 
from Viking times. 

In the 11005, Anglo-Norman settlers made the area 
part of the earldom of Ulster. Many Scots moved into 
the area during the 1600's. The town was the scene of a 
battle between Presbyterian rebels and the British Army 
in 1798. Later, many of the people who fought against 
the British became supporters of the cause of Irish 
union with Britain. Today, Antrim is regarded as the 
heartland of Ulster Unionism. The Glens of Antrim, how- 
ever, have remained Catholic and Nationalist. 
Antwerp (pop. 185,021; met. area pop. 628,989) is Bel- 
gium’s main port and one of Europe's largest. It is called 
Antwerpen in Dutch and Anvers in French. It is one of 
Belgium's largest cities. Antwerp lies on the Schelde 
River, 89 kilometres from the North Sea (see Belgium 
[political map). Its waterways and railways serve all Bel- 
gium and industrial cities in Germany and France. 

Commerce and industry. The harbour at Antwerp is 
one of the world's largest. Besides its vast trade, the city 
has many industries, among which are sugar refining, 
lacemaking, brewing, distilling, and shipbuilding. It is 
the world’s largest diamond-trading centre. 

Chief buildings. Antwerp s Cathedral of Notre Dame 
is the largest Gothic church in Belgium and often con- 
sidered the most beautiful. Its graceful tower rises over 
120 metres above the flat surrounding plain. The cathe- 
dral is famous for artistic treasures, including master- 
pieces of Peter Paul Rubens. 

The town hall, of Renaissance architecture, was built 
in the 15005. It contains many carvings, murals, and 
other works of art. Antwerp has a picture gallery with a 
fine collection of Flemish paintings. The most famous 
are priceless works of Rubens and Van Dyck. The 
Plantin-Moretus, a museum, was the house and work- 
shop of the great printer Plantin, and contains a histori- 
cal collection about early printing. The home of Rubens, 
also a museum, contains many of his paintings. А 

History. Antwerp began to attain a prominent posi- 
tion in the 14005, when it became a great port of trade 
between the Continent and England. During the 15005, 
it was опе of the world's richest cities, and the chief 
money market of Europe. The first stock exchange was 
set up in Antwerp in 1531. Antwerp reached the height 
of its prosperity in about 1560, just before entering the 
Netherlands struggle to gain freedom from Spain. 

Antwerp declined steadily until 1800, when its popu- 
lation was below 40,000. Napoleon, ciao its strategic 
and commercial value, decided to open and improve its 
harbour, and to set itup asa rival to London. The trade 
of Antwerp began to grow rapidly, but this lasted only 


il 1830. 
pet separated from Holland. The Dutch, who 
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Antwerp's Cathedral of Notre Dame is the largest Gothic 
church in Belgium. It lies near Green Square, which features a 
statue of the famous Flemish artist Peter Paul Rubens, centre. 


controlled the Schelde estuary upon which Antwerp is 
located, imposed heavy tolls upon shipping. These tolls 
were abolished in 1863, and Antwerp's trade at once 
began to grow again. 

Antwerp was for a long time the key fortress in the 
national defence of Belgium, and one of the strongest 
fortresses in Europe. But modern artillery enabled the 
Germans to capture and occupy Antwerp in World War 
1(1914-1918). In May 1940, during World War II, German 
troops occupied the city. They mined the harbour, plan- 
ning to destroy the installations upon retreating. But 
daring Belgian underground workers prevented the ex- 
plosions when the Allies liberated Antwerp in Septem- 
ber 1944. The port helped Europe recover after the war. 

See also Belgium (pictures), 

Anubis was an important god of the underworld 
among the ancient Egyptians. His main centre of wor- 
ship was at Kynopolis, which means Dog City in Greek. 
Because the dog, or jackal, was his sacred animal, Anu- 
bis is often represented as a crouching dog or jackal. 
His functions were associated with those of Osiris, the 
chief god of the underworld, and with those of Thoth, 
another of Osiris assistants. It was Anubis duty to attend 
to the ritual preparation of bodies, to weigh the heart of 
every person on the scale of justice, and to judge a per- 
son's good and bad deeds on earth. See also Mythology 
(picture: The gods and goddesses); Osiris; Thoth. 
Anvers. See Antwerp. 

Anvil. See Blacksmith. 

Anxiety. See Mental illness; Neurosis; Phobia. 
ANZAAS. See Australian and New Zealand Associa- 
tion for the Advancement of Science. 

Anzac, the Australian and New Zealand Army Corps, 
was a combined force of Australian and New Zealand 
volunteer soldiers. The corps was formed in Egypt dur 
ing World War I (1914-1918). This force of about 30,000 
men took part, with other Allied Forces, in a landing on 
the Gallipoli Peninsula on April 25, 1915 During the 
eight months that followed, the Australian and New Zea- 
land soldiers gained a reputation for bravery and skill 
fighting against Turkish forces on the peninsula 


An appeal by the Russian government Prompted s 
decision to attack the Dardanelles. Russian troops мез 
being hard pressed in the Caucasus. They hoped the; 
British attack might cause the Turks to withdraw, Ate; 
naval attack on the Dardanelles failed, the United 
dom (UK) decided to try to seize the Gallipoli Penins 

The Gallipoli landing was at the time the largest. 
tary landing in history. It involved about 75,000 men 
from Australia, the UK, France, and New Zealand, 

The main Allied force landed at the tip of the рей 
sula. The Anzacs landed at Gaba Tepe, more than 16 
kilometres farther north, in an area later called Ал 
Cove. On the first day, 16,000 Anzac troops went asy. 
the majority of them going into battle for the firsttime 

The Allied forces— especially the Anzacs—suffered® 
vere casualties during the landings. Allied naval atuds 
in the area had alerted the Turks, who had strengthen 
their military defences on the peninsula. The Anz 
were never able to penetrate more than a kilometres 
two inland, but they fought with great courage andie 
nacity. They showed special determination during i 
capture of the Turkish strongpoint at Lone Pine. Мейе 
the Allies nor the Turkish forces made great gains 

The geography of the region and the limited sized 
forces available prevented the Allied troops fromal 
vancing beyond the narrow positions they com ru 
They had suffered heavy losses of men, and ШУ 
high command, in December 1915, ordered a with: 
drawal from the Gallipoli Peninsula. The campaign 
failed. But the withdrawal that month and in Januar 
1916 was a masterpiece. nés 

A total of 5,833 Australian soldiers were wi 
tion during the Gallipoli campaign. A further 1 


Anzac forces landed on the 
Gallipoli Peninsula in Turkey 
during World War |. Anzac 
and British troops sought to 
force the Turks to open the 
Dardanelles to Allied ships 
The Allied campaign at Gallip- 
oli failed and the troops were 
withdrawn. 


diers died of wounds, bringing Australian battle losses 
107,818. A total of 19,441 Australian soldiers were 
wounded. A total of 2,721 New Zealanders were killed 
and 4,752 were wounded. 
К ов observed as a public holiday in Australia 
EC Z2 and on April 25. The day now commemo: 
G rifices made by Australian, New Zealand, Brit- 
à other Allied forces serving during the 19005. 
"s z "€ den Sir William Throsby; Simpson and 
alo ray } зра War | (The Dardanelles). 
Nes chu ud | is a small seaport and resort on the 
nw aly (see Italy [political map). Extensive 
bithpa ers have been found there and it is the 
fightin ёз A the emperors Caligula and Nero. Heavy 
Bs А place during World War II (1939-1945) 
Today, fishi troops landed 36,000 troops in the town. 
DUS | ing is the main industry. 
tala, ewe defence treaty formed by Aus- 
combines d ealand, and the United States. The name 
ode e first letter of each word in the names of 
thatan aea opi Each of these countries declared 
ie ration attack in the Pacific area on any of the 
tion pledged would be dangerous to them all. Each na- 
cordance d act to meet the common danger in ac- 
ae Pd its constitutional processes." The treaty 
tame effe in San Francisco on Sept. 1, 1951, and it be- 
In tgga уе оп April 29, 1952. 
lind Pide = Zealand government adopted a pol- 
titorial inis "i that excluded from its ports and ter- 
ered by пис) all nuclear-armed ships and ships pow- 
United Stat ear fuel. In response to this policy, the 
Warantee u announced in 1986 that it would no longer 
treaty, ae ee security under the ANZUS 
ealand me: continued to cooperate with 
"ta is the b cd the treaty. 
branches ИНЕ y's longest and largest artery. Its many 
à m ute purified blood to all parts of the 
"ses from th part of the aorta is the ascending aorta. It 
Ofthe breastb, left ventricle of the heart almost to the top 
Е pleat aorta’s first branches are the cor- 
ar the top of ich supply blood to the heart. From 
nu and sligh ре breastbone, the aorta arches back- 
ranches haat to the left to form the arch of the aorta. 
е arch supply blood to the head and 
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In 1915 Anzac troops took 
part in what was then the larg- 
est military landing in history. 
Stores and equipment had to 
be stacked on the beaches of 
the steeply sloping Gallipoli 
Peninsula in Turkey. 


neck. The section after the arch, the descending aorta, 
passes downward through the chest and abdomen. It 
supplies the bones, organs, and muscles with blood. In 
the chest, or thorax, the aorta is called the thoracic 
aorta; in the abdomen, the abdominal aorta. At the hips, 
the aorta divides into two large arteries, the common 
iliac arteries, which carry blood to the pelvis and legs. 

See also Human body (Trans-Vision three- 
dimensional colour picture); Blood (picture); Aneurysm. 
Apache. See Indian, American (Indians of the South- 
west). 

Apartheid was, from 1948 until 1991, the South Afri- 
can governments policy of rigid racial segregation. The 
word apartheid means separateness in Afrikaans, one of 
South Africa's official languages. 

Built on earlier South African laws and customs, 
apartheid classified every South African by race as ei- 
ther (1) black, (2) white, (3) Coloured (mixed race), or (4) 
Asian. Apartheid required segregation in housing, edu- 
cation, employment, public facilities, and transportation. 
In addition, it limited the rights of nonwhites to own and 
occupy land, and to enter white neighbourhoods. 

The South African government tried to justify apart- 
heid by claiming that peaceful coexistence of the races 
was possible only if the races were separated from one 
another. However, white South Africans used apartheid 
as a way to control the nation’s vast nonwhite majority. 

Most South Africans strongly opposed apartheid. 
Leading opposition groups included the African Na- 
tional Congress (ANC). Most ANC members were blacks. 
Between 1948 and 1991, large numbers of people pro- 
tested against apartheid by staging boycotts, demon- 
strations, and strikes. Violence often broke out, and 
thousands of people, most of them blacks, were killed. 

In response to domestic and international pressure, 
South Africa began repealing apartheid laws in the 
1970's and 19805. Finally, in 1991, the government re- 
pealed the last of the laws that formed the legal basis of 
apartheid. But apartheid's effects continued even after 
the laws were repealed. For example, most non-white 
South Africans still faced severe economic disadvan- 
tages in comparison to white South Africans. 

See also African National Congress; Biko, Steve; 


South Africa, History of. 
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The four kinds of apes 


Gibbon 
Hylobates lar 
Height about 
B0 centimetres 


Gorilla 
Gorilla gorilla 
Height about 174 centimetres 


Chimpanzee 
Pan troglodytes 


Apartment. See Housing. 

Ape is a member of a group of animals that closely re- 
semble human beings. There are four major kinds of 
apes—chimpanzees, gibbons, gorillas, and orangutans. 
All these animals have hairy, tailless bodies; longer arms 
than legs; and long fingers and toes. They also have 
large brains and rank as the most intelligent animals 
next to human beings. 

Most scientists believe that apes and human beings 
developed from a common ancestor. Apes resemble 
human beings in body structure more than any other an- 
imals do. They have similar bones, muscles, and organs. 
But human beings also differ from apes in many ways. 
For example, human beings walk on two legs and have 
longer legs and less body hair. They also have a larger 
brain than that of apes. For more information on the dif- 
ferences between human beings and apes, see Human 
being (Physical characteristics). 

Scientists divide the apes into two groups, based 
chiefly on size. Gibbons, the smallest apes, are called 
lesser apes. Chimpanzees, gorillas, and orangutans are 
called great apes. Gorillas are the largest, followed by 
orangutans and chimpanzees. 

Differences between apes and monkeys. Many 
people confuse apes with monkeys, but the two groups 
of animals differ in many ways. Most monkeys have tails 
and seem less intelligent. The great apes are much 
larger and have longer fingers and toes. Apes are skilful 
tree climbers. On the ground, chimpanzees and gorillas 
walk in a semiupright posture, supporting the front part 
of their bodies on their knuckles. Orangutans walk infre- 
quently on the ground, but when they do they support 
themselves on their fists. Gibbons spend almost all their 
time in trees but often walk on two legs on branches. By 
contrast, monkeys run and jump on all fours, both in 
trees and on the ground. 

Way of life. Apes live in tropical Africa and Asia. All 


There are four major kinds of apes: gorillas, chimpanzees, gibbons, and orangutans The 
live in the tropical regions of Africa and Asia. Gorillas, chimpanzees, and orangutans а 
the great apes. Gibbons, the smallest apes, are called /esser apes. 


Height: about 123 centimetres 


Orangutan 
Pongo pygmaeus 4 
Height about 124 centin 


apes except gorillas eat mostly fruit. Goril 
ground plants, such as wild celery and b 
Gibbons live in the tropical forests of Sal 
They spend much time hanging from tree b 
swinging from branch to branch. Gibbi 
groups of a male and a female and their 
Chimpanzees live in a wide range of К 
western to eastern Africa. They are found in! 
as well as dry grasslands. They live both 
the ground. Scientists recognize two kin 
zees. One kind is known simply as thec 
other, more slender variety is called the 
panzee. Chimpanzees live in groups that va 
40 members. Often, the females leavet 
join another. Pygmy chimpanzees live in 
males, females, and their young. These 9 
in 5 to 30 individuals. 
T Gorillas live in the lowland forests of 
central Africa and in the mountain e 
rica. Large males often sleep on m e 
and the young sleep in trees. Gon 
up to 20 individuals. Older males к 
white or silvery hair on their backs a / 
backs. One of these males leads v 
Orangutans live in the tropical н: 
Sumatra. They spend most of the ti "Ad 
large males are often seen on the 21 E 
usually travel alone, but a female a 
travel together. ^ E 
The de of apes is decreasing 06 
hunt them for food and for pets = 
research centres. In addition, ке "i n 
est industry have destroyed muc 
s once lived. 
Бонче classification. Apes belon 


family Pong! 
The great apes make up the re gel 
the family Hylobatidae. Chimpanzees а 


to 
we Gi 


genos Corilla. and orangutans are genus Pongo. Gibbons be- 
bago the genus Hylobates, except for the siamang, which is 
gena Smphalangus. 

See also Chimpanzee; Gibbon; Gorilla; Orangutan. 
Apelles, a Greek artist, was one of the most famous 
ишету of ancient times. He lived during the 300s B.C, 
ind became court painter of Macedonia. His portraits of 
һёр Il, Alexander the Great, and other rulers were re- 
sewned for their power, simplicity, and beauty. His 
sost famous paintings included a portrait of Alexander 
telding a thunderbolt, and of the goddess Aphrodite 
waging out her hair as she rises from the sea. He was 
bem in the colony of lonia in Asia Minor. None of his 
work survives. 

Apennine Tunnel is the train tunnel on the Florence- 
Bologna line in northern Italy. For location, see Italy 
physical map). Its 18.5-kilometre length makes it one of 
бе longest train tunnels in the world. The tunnel was 
buit between 1920 and 1934. Workers encountered sev- 
mmi difficulties while boring, including natural gas and 
‘wer. То speed construction, the tunnel was bored 
fem both ends, and at the same time a shaft was 
Gopped in the middle to enable workers to dig out 
fom the centre. 
Apennines is the name of a mountain range that runs 
fom the Gulf of Genoa to the toe of boot-shaped Italy. 
The range has three divisions, the Northern, the Central, 
ind the Southern Apennines. They cover about two- 
Sirds of the area of the Italian peninsula. These old 
Bountains are among the lowest in Europe. They have 
worn down by wind and rain for millions of years. 
The highest peaks are Monte Corno (2,914 metres) and 
se Amaro (2,795 metres). The most famous peak is 
volcano Vesuvius, on the Bay of Naples. The moun- 
‘ns аге made up chiefly of limestone and marble. The 
ае near Carrara are noted for their pure white 


See also Vesuvius. 
wd 4 is an organization for men between the ages of 18 
0. Its objectives are to provide community service, 
intelli Owship among its members, and encourage 
м m and aggressive citizenship. The organization 
three ed in Geelong, Victoria, Australia, in 1931 by 
young architects. 
4. are now 800 Apex clubs throughout Australia 
more than 15,000 members. Independent Apex or- 
ыл vos are in Fiji, Papua New Guinea, and several 
Nations. 
is the loss or partial loss of the ability to use 
fom derstand spoken and written language. It results 
mage to the language centres of the brain. Many 
When cg cem result from a stroke, which occurs 
supply of ox the brain does not receive an adequate 
Slt from a Xygen-carrying blood. Aphasia also may re- 
head, rain tumour, an infection, or a blow to the 


eer tends to affect all forms of communication. 
munication е Condition may affect some types of com- 
tion ang Gane than others, depending on the loca- 
have ti «is ofthe brain injury. Most aphasia victims 
Standing о, writing, speaking, and under- 
Stand and yea and Sentences. Their ability to under- 
35 Well, se numbers and gestures may be impaired 
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Some types of aphasia may affect only reading or 
9. For example, victims of reading disabilities 
such as alexia and dyslexia, can see written material but 
ot read it People with agraphis cannot write even 
though the muscles of their fingers and hands are un 


damaged. 

Two speech disorders, dysarthria and apraxia. are 
often associated with aphasia. results from 
damage to the nerves that control the muscles used for 
speech, such as the tongue and the soft palate. in vic 
tims of this disorder, speech sounds are slurred. Pa- 
tients with apraxia have forgotten how to make certain 
speech sounds though they may have normal use of the 

muscles. 


Some aphasia patients can regain part or most of 
their ability to understand language. Working with 
speech therapists can help most victims. But if no im- 
provement occurs within several months, complete re- 
covery is unlikely. 

See also Brain (In the use of M 
Aphid, also called plant louse, is a tiny, soft-bodied in- 
sect that feeds on plant juices. Many kinds of aphids are 
harmful to gardens, orchards, and farm crops. They have 
plump bodies, small heads, and mouths shaped into 
tubes. They use the tubes to pierce plant stems or leaves 
and feed on the juices. Aphids may be green, black, 
whitish, or other colours. Many kinds of aphids have 
four wings. Others are wingless. 

Most kinds of aphids produce a sweet fluid called 

; This fluid is one of the favourite foods of the 
ant. The ant licks up the honeydew as it pours out of 
tube-shaped organs called cornicles at the tip of the 
aphid's body. In order to 
have plenty of honeydew, 
ants take good care of 
some kinds of aphids. They 
move the aphids from one 
plant to another and in this 
way may infest an entire 

arden. 

Aphids multiply very 
rapidly. The males and fe- 
males mate in the autumn. 
The females lay fertilized 
eggs that hatch the follow- 
ing spring. These young 
aphids do sn er €: = 
VU eng icd from unfertilized eggs within their 
bodies. During summer, many generations of fatherless 
aphids are born by this process, called parthenogenesis 
(see Reproduction [Sexual reproduction in animals]. In 
the autumn, adult males and females appear, and the life 
process repeats. Spiders, ladybirds, and lacewings prey 


on aphids. 


Aphid 


Aphids are in the order Homop- 


tera and the aphid family, Aphidae. 
See also Ant (Dairying ants); Mosaic disease; Phyllox- 


era. 
hrodite was the oddess of love and beauty in 
бык arent The. Roman goddess Venus closely re- 


sembled her. The Greeks believed that Aphrodite had a 


dual nature. As Aphrodite Pandemos (Aphrodite of All 


the People), she was the patroness of physical love. As 
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Aphrodite Urania (Aphrodite of the Sky), she inspired 
spiritual and intellectual love. Eros, the god of love, was 
her companion and, according to some myths, her son. 
The Greeks also worshipped Aphrodite as a goddess of 
fertility, who created and sustained life. 

Aphrodite married Hephaestus, the lame and de- 
formed blacksmith of the gods. She had love affairs with 
Ares, the god of war; and with Anchises, a Trojan 
prince. Her romance with Anchises produced a son, Ae- 
neas, who became a great hero to the Romans (see Ae- 
neas). Aphrodite also loved Adonis, a handsome young 
hunter. A wild boar killed Adonis, and Aphrodite 
begged Zeus to restore him to her. Zeus decided that 
Adonis should spend six months every year with Aphro- 
dite and six months in the Lower World. When Adonis 
lived with Aphrodite, the weather was warm and plants 
flourished. But after he returned to the Lower World, 
the weather turned cold and vegetation died. The 
Greeks used this myth to explain the changing seasons. 

See also Venus; Adonis; Astarte; Paris (legendary fig- 
ure). 

Apiary. See Bee (Beekeeping). 

Apocalypse. See Revelation, Book of. 

Apocrypha. See Bible (The Apocrypha). 

Apogee. See Orbit. 

Apollinaire, Guillaume (1880-1918), a French poet, 
was one of the leaders in the arts in Paris during the 
decade before World War | (1914-1918). His impact on 
poetry was similar to that of his friend Pablo Picasso on 
painting. Apollinaire experimented in modernistic liter- 
ary styles. As an art critic, he crusaded for cubism and 
early abstract painting. In 1917, he coined the word sur- 
realism (see Surrealism). 

Apollinaire was born in Rome of a Polish mother. He 
travelled widely, and as a result, his outlook was more 
European than French. In his highly individual poetry, he 
expressed the contradictory emotions of his age—a 
sense of wonder at its great discoveries, and bewilder- 
ment over its rootlessness and loss of religious faith. 
Apollinaire's major book of poetry was A/cools (1913). 
His volume Ca/ligrammes contains war poems and a 
number of poems in which the words are arranged ty- 
pographically as pictures. This volume appeared shortly 
before his sudden death near the end of World War I. 
Apollo was a major god in Greek and Roman mythol- 
ogy. In Greek mythology, he was the son of Zeus—the 
king of the gods—and the goddess Leto. The goddess 
Artemis was his twin. In Roman mythology, Apollo's par- 
ents were Jupiter and Latona, and his twin was Diana. 

Apollo was the god of light, purity, and the sun. The 
Greeks and Romans sometimes called him Phoebus, 
meaning bright. Apollo played the lyre and wrote po- 
etry, and he became a patron of musicians and poets. He 
also had healing powers, as did Asclepius (Aesculapius 
in Latin), his son by the mortal woman Coronis. 

According to myth, Apollo killed a dragon named Py- 
thon at Delphi (see Delphi). The town became the major 
centre of Apollo's worship in Greece. As the god of 
prophecy, Apollo foretold the future through his oracle 
at Delphi. The oracle, a prophetess called the Pythia, 
sometimes went into a trance and uttered indistinct 
words, supposedly under Apollo's influence. Priests of 


Apollo's temple interpreted the oracle's words to the 
public. 


The Apollo Belvedere is a К 
cient Greek bronze statue. The serpent s 
ing powers. The beauty of the figure influe: 


The Greeks and Romans regarded Apollo 85 


young man—handsome, honest, intelligent @ E 
To them, Apollo represented goodness - : 
Apollo could be cruel. He and Artemis A 
dren of Niobe, queen of Thebes, who һа 
she was superior to Leto (see мораа 
dentally killed him with а discus. Apollo then s 
flower to grow from the boy's b 
Daphne, daughter of the river g : 
Apollo pursued Daphne, but she ran d 
begged Peneus to protect her. er e 
a laurel tree. Apollo made the laurel t id b 
See also Asclepius; Cyclops; Lyre; 
(picture: Apollo). 
Apollo programm 
Aponte Martinez, 
bishop of San Juan, b 
nal of the Roman Catholic Church. 
pointed him a cardinal in 1973. Ap e 
born in Lajas, Puerto Rico, and was hop and 
1950. In 1960, he was ordained a bis Ei 
auxiliary bishop of Ponce, Puerto ra í 
was named archbishop of San Juan ' a or black 
Apostle bird is a quick. moving. 98 "Аит 
about 30 centimetres long. It is nativ к ds 
where it roams woodlands, e = 2 
Apostle birds travel in groups en 
son, they were named after the 
followers of Jesus Christ. bird 
Scientific classification. The apose s Sif 
mud-nest builders, family Grallinidae. 


l. 
e. See Space trave’ _ 
Luis Cardinal (1922 


igesties, in the New Testament, are the 12 men cho- 
vet by Jesus Christ to be His close companions. The 


wm ts also used to identify other early missionaries, 
ech as Paul and Barnabas. The word is used once in the 
liie to refer to Jesus Himself. The term apostle should 


be distinguished from disciple, а New Testament term 
ie ay follower of Jesus 

There are four lists of the 12 apostles in the New Tes- 
umen. There аге slight differences between the lists. 
the ists agree on Peter (also called Simon Peter), An- 
iren, james, John, Philip, Bartholomew, Thomas, Mat- 
ben. lames the son of Alphaeus, Simon, and Judas 
bariot The gospels of Matthew and Mark list Thad- 


tems, while the gospel of Luke and Acts of the Apostles 
iat jodas the son of James (ог the brother of James in 
me versions of the Bible). After Judas Iscariot killed 


штей for betraying Jesus, Matthias was chosen to take 
in place among the 12. This story, told in Acts 1; 21-26, 
ites that an apostle must have accompanied Jesus 
tem the time of Jesus baptism until His Ascension into 
тет 
There is a separate article in World Book for each 
оше. See also Acts of the Apostles; Barnabas; Jesus 
Orist Paul, Saint. 
Apostles’ Creed is a statement of the main Western 
Gristian beliefs. It is a rule of faith containing three sec- 
fens dealing with God the Father, Jesus Christ, and the 
“ely Spirit. Both Roman Catholic and Protestant 
@urches use it today. Here is the basic Catholic form of 
Se Apostles Creed 
em in God, the Father Almighty, Creator of heaven and 
ee Christ, His only Son, our Lord; who was con- 
таф. ы Spirit, born of the Virgin Mary, suffered 
sh E ^w was crucified, died, and was buried. He de- 
px ell; the third day He rose again from the dead; He 
"ded into heaven: sits at the right hand of God, the Father 
uh pron thence He shall come to judge the living and the 
teve in the Holy Spirit, the holy Catholic Church, the 


Appalachian Mountains i`: 


Communion of sinti the forgevenevs of wna Ae maurs don od 
the body. and life everiasting Amen 

The Protestant form generally substitutes the word 
Maker tor Creator and uses catholic or Christian instead 
of Catholic 

The earliest version of the Apostles Creed can be 
traced back to the A.D. 1005 A legend arose stating that 
the creed was composed by the 12 apostles, but this has 
not been proven. More likely, it simply grew out of the 
life of the Christian church. This creed probably was de 
rived from an earlier Roman Creed, which was a baptis 
mal confession. 

Apostolic succession. See Bishop 
Apostrophe. See Punctuation. 

/ weight is a system of weights once 
widely used by pharmacists for prescriptions. Apothe 
caries weight divides the pound into 12 ounces, the 
ounce into 8 drams, the dram into 3 scruples, and the 
scruple into 20 grains. In the apothecaries and the troy 
systems, 5,760 grains make 0.37 kilogram. In the avoirdu 
pois system, there are 7,000 grains in 045 kilogram See 
also Weights and measures; Metric system. 
Apothecary. See Pharmacy. 

Appalachian Mountains are the second largest 
mountain system of North America. Only the Roc ky 
Mountains are larger. The Appalachians extend about 
2,500 kilometres between the Gaspé Peninsula in the Ca 
nadian province of Quebec and Birmingham, in central 
Alabama, U.S.A. The valleys of these mountains include 
important agricultural and recreational regions. The Ap 
palachians are a major source of mineral deposits in the 
Eastern United States. The Appalachians were formed 
between about 435 million and 250 million years ago 
and are the oldest mountains in North America. The 
name Appalachian comes from the Apalachee Indians 

features. The chief ranges of the northern 
Appalachians include the Notre Dame Mountains in 
Quebec, the White Mountains in New Hampshire, the 
Green Mountains in Vermont, and the Catskill Moun 
tains in New York. 

Southwest of the Hudson River, the Appalachians are 
divided into three main sections—the Blue Ridge, the 
Great Valley, and the Ridge-and-Valley Province The 
Blue Ridge has most of the Appalachians tallest moun 
tains, including the tallest peak, Mount Mitchell This 

eak rises 2,037 metres near Asheville, North Carolina 

North of Virginia, the Blue Ridge Mountains are sepa 
rated into small sections by major valleys called wafer 
gaps and wind gaps. А water gap, sur has the Dele 
Water Gap in Pennsylvania and New Jersey, is a valley 
that has a river flowing through it. A wind gap, such as 
the Cumberland Gap on EP borders of Kentucky, Ten 

‚ and Virginia, is a dry valley. j 
pats wat of the Blue Ridge is the Great Val- 
ley, which extends continuously from the Hudson River 
Valley to central Alabama. The Great Valley includes the 
Cumberland Valley in Pennsylvania and Maryland, the 
Shenandoah Valley in Virginia, and the Valley of East 


е. 
Tenne SEE the Great Valley, is the Ridge-and-Valley Prov- 


f the 

iie aes consists of long, sharp ridges mercis by 
narrow valleys. It is bordered on the west by the ск 
berland and Allegheny mountains. North of — ir- 
ginia, the Alleghenies in the north and the Blue Ridge 
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and Great Smoky mountains in the south make the Ap- 
palachians one of the great divides of North America. 
This region separates rivers that empty into the Atlantic 
Ocean from those flowing into the Gulf of Mexico. 

Economic importance. Thousands of people in the 
Appalachians make their living in farming or mining. 
Farmers in the southern sections grow maize and to- 
bacco and raise poultry. In the northern part of the Ap- 
palachians, the chief valley products are barley, dairy 
foods, potatoes, and wheat. Alfalfa, apples, and hay are 
grown on the sides of the valley there. Trees from the 
region, including hickories, maples, and oaks, are 
shipped to furniture makers in North Carolina and else- 
where in the Appalachians. 

Coal deposits cover about 130,000 square kilometres 
in the Appalachians in Alabama, Kentucky, Pennsylvania, 
Virginia, and West Virginia. Miners in the region also 
dig for copper, iron ore, limestone, marble, and other 
minerals. 

Recreation and wildlife. Rivers, lakes, and state and 
national parks provide a wide range of recreational op- 
portunities in the Appalachians. During the winter, ski- 
ers visit the northern Appalachians. Throughout the 
summer and autumn, hikers walk along the Appalachian 
National Scenic Trail, the longest marked footpath in the 
United States. This trail extends about 3,200 kilometres 
between Mount Katahdin in Maine and Springer Moun- 
tain in Georgia. 

Many large mammals, including bears, bobcats, and 
deer, live in the Appalachians. Smaller mammals, such 
as raccoons and skunks, and reptiles are also plentiful. 


Mountains" 


The Appalachian system ex- 
tends about 2,400 kilometres 
across eastern North America, 
between central Alabama and 
the Gaspé Peninsula in Can- 
ada. The region includes im- 
portant agricultural and min- 
ing areas and offers many 
recreational opportunities. 


Appolochion 
National Scenic Trail 
City 

Mountain peak 


Wind ot water gop 


History. The Appalachians were formed during the 
last half of the Palaeozoic Era by a folding in the езд}; 
crust (see Earth [The Palaeozoic Eral). During the late 
17005, pioneers followed the Great Valley southwari 
through the Appalachians to the Cumberland Gap ani 
the Wilderness Road. Railways began to transport se. 
tlers across the mountains in the 1840. In 1933, Con 
gress created the Tennessee Valley Authority (IVA 
control flooding and provide electric power to areas 
the southern Appalachians, and to halt the processed 
erosion. 


Related articles in World Book include: 
Allegheny Mountains Great Smoky Mountains 
Blue Ridge Mountains White Mountains 
Catskill Mountains Wilderness Road 


Appaloosa. See Horse. 

Appeal is the transfer of a legal action toa higher, ir 
superior, court for review. The court may review thed 
cision of a lower, or inferior, court; a government 
board; or the officer of an administrative hearing, The 
appellant (person who appeals) seeks to have the дв? 
sion of the board, officer, or lower court reversed ot 
modified, Usually, a dissatisfied party toa legal action 
must file a notice of appeal with the court within a 
fied time and show reasons why the appeal should be 
granted. These are known as the grounds of 
some cases there is no automatic right of appeal 
may be necessary to apply for /eave (permission t0 


peal. This application may be to the court whic 
the trial or to the proposed court of appeal. 
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Location of the Appian Way 9 


Grounds of appeal may include the way the trial was 
conducted by the judge or evidence that was allowed, 
is well as interpretation of the law or the introduction of 
new evidence not available at the trial. 

In criminal cases, a defendant may appeal against 
tonviction and sentence, or sentence only. Bail may be 
allowed pending an appeal. 

In civil cases the appeal may involve the amount of 
damages or the order for costs as well as, or instead of, 
the decision. The appeal court itself may review the 
case, using transcripts of the trial or a written summary 
p. the trial court, or it may order the case to go back 
or à rehearing, 

1 pad form of appeal is known as judicial review. Yt 

ddp ч ure that enables а court to review the deci- 

ари ower court or other decision-making body, 
appeal to a court would not normally lie. 

Ste also Bail; Bonding; Court. 

E xw court. See Court (Trial and appellate 

s); Trial (The defendant's rights). 
pend is an inflammation of the vermiform ap- 
caused b b ppendix). It results from an infection 

Beit к. The appendix becomes swollen and 
scess, о he pus may be walled off and form an ab- 
tion to. ох may rupture, allowing the infec- 
tause perito, to surrounding body organs. It may also 
lines the ‘ed an inflammation of the membrane that 

vin abdominal cavity (see Peritonitis). 

With a An attack of appendicitis usually begins 

ight lower ide region of the navel. Then it moves to the 
constant с e of the abdomen. At first the pain is not 
inuous, and ст and goes. But soon it becomes con- 
gion, The алем develops over the appendix ге- 
becomes as ominal muscles tighten, and the patient 
Count shows сач and usually has а fever. А blood 

Teatment, „еше in white blood cells. : 

Purgatives, su eu very important that no laxatives or 
®Ppendicitis 5 às castor oil, be given to a person with 
SOn With an et cab should never be given to a per- 
б, Any stich ominal disorder that might be appendi- 
"рге, spre giediines may cause the appendix to 
Patient should ing bacteria through the abdomen. The 
immediately Ty nain quiet. A doctor should be called 
surgical d € usual treatment for acute appendicitis 
а icon of the appendix, an operation known 
May subside p ОТУ. In mild cases, the inflammation 
DPendiciti, Y 15И. Some people may have recurrent 
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The Appian Way is an an- 
cient Roman road that was 
named after Appius Claudius 
Caecus, who began its con- 
struction in 312 B.C The road, 
lined with the ruins of the 
tombs of prominent Romans, 
is still in use. 


See also Surgery (A typical operation). 
Appendix, in anatomy, is a structure attached to a 
larger or more important part. The term usually refers to 
the vermiform (wormlike) appendix, a slender, closed 
tube that extends from the caecum, the first part of the 
large intestine. The vermiform appendix lies in the lower 
right part of the abdomen in human beings. It is also 
found in the higher apes, some rodents, and various 
other animals. Rats and certain other rodents have a 
long appendix that functions in digestion. In human be- 
ings, it probably has no function. Some persons believe 
that the appendix lost its function through evolution. 
When inflamed, it causes a disease known as appendici- 
tis. See also Appendicitis. 
Apperson, Elmer and Edgar. See Haynes, Elwood. 
Appetite. See Hunger. 
Appian Way was the first and most famous military 
highway built by the ancient Romans. It is still used 


(Q Lorge intestine 


Caecum 


Small intestine’ 


The ndix is a narrow 
tube tha extends from the 
caecum of the large intestine. 
А normal appendix, above, re- 
sembles a worm. Infection of 
the appendix produces ap- 
‘endicitis, right, a condition 
in which the appendix be- 
comes swollen and filled with 


pus. 


Infected appendix 
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today. It was named after Appius Claudius Caecus, a 
Roman official who began its construction in 312 B.C 
The road led 212 kilometres from Rome southeastward 
to Capua, linking Rome to some of its early conquests. It 
was extended 377 kilometres to Brundisium (now Brin- 
disi) on Italy's southeast coast. Early Christians met in 
tombs and catacombs along the road. 


Apple is one of the most commercially important fruits. 


It is also one of the most popular. Apple trees grow al- 


most everywhere except the hottest and coldest regions. 


There are thousands of varieties of apples. Their col- 
our ranges from various shades of red to green and yel- 
low, and their flavour varies from tart to sweet. Apple 
trees belong to the rose family. They have beautiful 
white flowers that blossom in spring and look like tiny 
roses. 

Apple growers throughout the world produce about 
40 million metric tons of the fruit annually. Prior to its 
breakup, the Soviet Union led the world in apple pro- 
duction (nearly 7 million metric tons). The United States 


Varieties of 
apples 


ranked second in production followed by China Fass 
and Italy. 

The people of Bulgaria and Germany are the wed 
greatest consumers of apples. In these two countries 
the average consumption for every person is betwee 
40 and 41 kilograms a year. This is almost three time 
much as the average amount consumed by Amenas 
or Australians, and more than twice the per capita ож 
sumption in Britain. In most of the developing cousis 
of Africa, Asia, and Latin America, both the produce 
and consumption of apples is negligible. Even in cow 
tries with temperate zones of high lands where ther 
are frequent frosts and the kind of conditions эбет 
fruit grows well, the cultivation of apples has been s 
lected. For example, in Ethiopia, only a few tons ayer 
are produced. In Kenya, production is about 60 tons 
China is the second-largest apple-producing county 
but its people consume only about 24 kilograms per 
head annually. China plans to increase apple product 
steadily. India, Peru, Pakistan, and Ecuador are other 


There are thousands of kinds of apples, and they differ in colour, flavour, shape, size, and texture. 
Different varieties are also used for different purposes in different countries. In Britain, Golden De- 


licious apples are usually eaten fresh, but in France, they are used primarily for cooking. 


Delicious 


Granny Smith 


Rome Beauty 


Stayman 


Empire 


Intosh 
Jonathan ias 


Winesap 


countries with large-scale schemes to increase apple 


More than half of the apples grown are eaten fresh. 
also are baked into pies and many other dishes. 
Aggies are used in making apple juice, apple sauce, 
жн. and wine. Apple juice may be made into cider or 
“segar. Some grades of apples are canned, dried, or 
"uen. 

Apples consist of about 85 per cent water. They con- 
Малі A and С, potassium, and pectin. 

Through the ages, apples have appeared in legends, 
pons, and religious books. In the Swiss legend of Wil- 
Tan Tell, a tyrant arrests an archer but promises to free 
Sethe shoots an apple off his son's head. Tell does so 
ed later kills the tyrant with another arrow. Many peo- 
Pt believe an apple was the fruit that, according to the 
Mile, Adam and Eve ate in the Garden of Eden. 


Varieties of apples 


Although there are thousands of kinds of apples, only 
ew varieties account for most of the apples grown 
temmercially and in home gardens. 


Varieties of apples 


Cav’ Orange Pippin, a medium-sized apple with a roundish 
Sipe, has a fragrant, orange-coloured skin. Its juicy flesh has an 
Amal favour and is usually eaten fresh. 


Delius has a solid dark red colour or is dark red with darker 
ipes Itis medium to large and has an oval shape with five 

‘onthe bottom. This sweet-tasting apple is firm, crisp, and 
yand is usually eaten fresh. 


ш apple. It has crisp, juicy, slightly tart flesh 


Galais a yellowish-orange to red apple. Its yellow to cream- 


iscrisp and very sweet. This medium-sized apple 
% гу . рр 
“nical in shape, and is usually eaten fresh. 


Бы Delicious has а golden-yellow skin and an oval shape. 
к. Nm flesh has a sweet flavour. It ranges from small to 
andis ag 


004 all-purpose apple. 


Vp eh isa bright green apple. It ranges from medium 
ede has an almost round shape. Its firm flesh tastes tart 
Salen fresh and used for cooking. 
is bright red, touched with i 
, yellow and green. This 
кабы from small to medium and has a tart flavour and 
flesh. Its shape is round to oval, and itis eaten fresh 


‘Sd baked in pies. 
metas my red apple, is medium sized and round or 


d acid to sweet. It has tender flesh and is usu- 


Rome Beauty ; 

"has a roy, Is red with yellow or green markings. It is large 
Sd favour, T 1o oval shape. The crisp, firm flesh has a mildly 
n СШ is apple is used for cooking, baking, and proc- 


Ре varies from E is dull red with darker red stripes. This 
Kesh m medium to large and has a roundish shape. Its 


r procesna mildly acid flavour and is eaten fresh and used 


“medi is bright dark red and roundish. It ranges f Il 
iuc iUm and ha ‚ It ranges from smal 
and ee à mildly acid flavour. Its flesh is firm and 
York Enn 


esh and used for processing. 


аде is green or yellow with red stripes. This medium 
pes. This me 
Panne i und to oval and has a slightly lopsided ap- 
"Yor proces sie. tastes mildly acid to sweet. It is used 


Apple 47 


Leading apple-growing countries 
Metric tons of apples produced annually 
Soviet 00000000000000000000 
Union лмо 
9600000000000060€ 
s cause 
China 000000000000000 
A29 A00 
France 00000000. 
Ке 
M RE qm 
Turkey өӨӨӨӨӨӨ‹ 
алу = 
[ 
Iran LIII 
1.056500 
Poland eoo 
1069700 
T 1.057400 


н German rens son 
Figures are averages fer the years 1987-889 Sauron Food amd расой Organismen of Se 


Some of the most popular apples in North America 
are Delicious, Golden Delicious, Mcintosh, Rome 
Beauty, and Jonathan. Delicious is also a favourite in 
Australia, France, and Italy. The Granny Smith is a popu- 
lar variety in Argentina, Australia, Chile, New Zealand, 
and South Africa. The Cox's Orange Pippin is grown par- 
ticularly in Britain, Denmark. the Netherlands, and New 
Zealand. Gala is especially suited to the climate of New 
Zealand. It is also grown in Britain and South Africa. The 
Braeburn, a new variety, is becoming popular in New 
Zealand, South Africa, and the United States. The Bram- 
ley is one of the favourite cooking apples in Britain. 

The many kinds of apples differ in colour, texture, 
taste, and size, as shown in the table in this article. The 
colour of the skin may be green, yellow, or various 
shades of red. The flesh of apples is cream-coloured, 
white, or yellow. The texture of the fruit may be soft or 
firm, and the flavour is tart or sweet. Generally, sweet 
eaten fresh, and tart varieties are used in 


re 
PE Ta or in industry making such products as apple 


le sauce, and vinegar. 
ш Ez also 25 to 30 kinds of wild apples. Most 


wild apples are crab apples (see Crab apple). 


Growing apples 
The apple is a pome-—that is, а fruit with a now 
layer, a paperlike core, and more than one seed. The 
core encloses the seeds. Pears are also pomes EM 
Apple trees may grow more than 12 n " De 
thrive in climates that have a cold winter. The frui s 
not grow during the cold, ctor a qiie 
season in order K Я 
о bloom on apple trees. The flowers must 
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be pollinated by insects. For this reason, some growers 
place hives of honey bees in their orchards while the 
trees blossom. Seeds grow in the ovary of a pollinated 
flower, and the ovary and other parts of the flower de- 
velop into the fruit of the tree. Most varieties of apples 
ripen in 140 to 170 days after pollination. 

Apple trees can bear fruit for as long as 100 years. But 
most of the apple trees grown in orchards are replaced 
every 12 to 20 years. 

Planting and caring for apple trees. Most apple 
trees are grown from buds. The buds are cut from a 
healthy tree that has produced the kind of fruit desired. 
The buds are grafted to the rootstocks. A rootstock is a 
root or a root plus a stem (see Grafting). These trees will 
bear apples of the same variety as those of the tree from 
which the buds were cut. Apple growers use the root- 
stocks of trees selected for their resistance to pests and 
to cold temperatures. By choosing different rootstocks, 
growers can also vary the height of the tree from 0.9 to 9 
metres. 

Apple trees in orchards are planted in rows from 3 to 
9 metres apart. This spacing enables growers to culti- 
vate the orchards and to harvest the fruit easily. Growers 
prune the trees to improve the quality and quantity of 
the fruit. A young apple tree starts to bear fruit in 3 to 5 
years, depending on the variety, the rootstock, and 
many other factors. 

Pests and diseases. Apple trees may be attacked by 
many species of insects and diseases. The codling moth, 
the most destructive enemy of the apples, lays its eggs 
on the leaves and on the fruits in spring. Larvae (caterpil- 
lars) hatch from the eggs and bore into the young ap- 
ples. Growers fight codling moths by spraying the trees 
with insecticides during the period that the females lay 
their eggs. See Codling moth. 

The European red mite, another pest, damages apple 
leaves. The females lay their eggs on the bark of the 
trees in the autumn, and the young mites hatch in spring 
just before the flowers bloom. The mites, which suck 
the sap from the leaves, can be controlled with insecti- 
cides, Growers also minimize damage from these pests 


by introducing other mites and insects that prey ont; 
ropean red mites but do not harm apple trees, 

The apple maggot, an insect that attacks the fruit са 
be killed by spraying apple trees with an insecticide 
about midsummer, when the adult maggots matureag 
begin to lay eggs. Two species of sucking insects, 
aphids and San Jose scales, also harm apple trees. Tie 
San Jose scale is an extremely destructive insect thats 
common throughout North America. See Aphid. 

The most damaging disease that attacks apple trees’ 
apple scab, which is caused by a fungus. It often ocus 
in humid areas. The fungus spends the winter onthe 
ground in the dead leaves of the trees. In spring, rant 
leases spores from the fungus, and they infect the flor 
ers, fruit, and leaves. Growers control apple scab by 
spraying the trees with fungicides. 

Fire blight, a disease caused by bacteria, kills blos 
soms, leaves, and twigs of the apple tree. It also gives 
the trees a scorched appearance. Growers combitiit 
blight by pruning infected wood and by applying vi 
ous sprays to the trees. Some growers also fight the 
ease by planting apple varieties that have become reis 
ant to the bacteria. 

Harvesting and processing. Apple growers slit 
harvest their crop in late summer or early autumn. Ti 
harvest dates vary according to the variety of apples? 

les are picked by hand. 
р En кана in rooms that have a controle 
temperature or at least, that stay cold and dry. Ше 
rooms may be warehouses used by the wholes 
quite often, the storage lofts of farmhouses or p? a 
houses. The fruit stays fresh in these rooms forup t0" 
months, and so may be eaten all year round. 


History 
Apples have been a favourite fruit of people tor 
least 24 million years Archaeologists studying 
of Stone Age villages in Europ 
remains of apples. By the 300's 
were growing several varieties О 


Romans also cultivated the fruit. 


ious kinds of apples throughout much of England and 
other parts of Europe during their numerous military 
conquests. The early American colonists took both 

wple seeds and apple trees with them from England. 

During the early 18005, a pioneer apple planter 
затей John Chapman distributed apple seeds and 
apple sprouts to settlers in northern and central Ohio. 
lie became known as Johnny Appleseed. See Apple- 
seed, Johnny. 

Over the years, apple growers have developed new 
ind improved varieties of the fruit. In addition, research- 
A have introduced new ways to preserve and use ap- 
ples. 

Scientific classification. Apples belong to i 
Rosaceae. The wild apple of Europe and fe PH de 
Al cultivated apples belong to the species Ma/us domestica. 

See also Cider; Codling moth (with picture); Fruit 
table: Leading fruits); Granny Smith; Tree (Familiar 
broadleaf and needleleaf trees [picture]. 

Apple of Discord. See Paris (mythology). 
men Sodom is a spiny plant found near Jericho, 
p is related to the tornato, and bears small yel- 
E that look like small apples. Writers in Biblical 
гаң + ed a plant which grew near the Dead Sea the 
E eom. They said it looked tempting, but 
c cie ashes in the mouth. Today, some people 
Born {ель story of the plant was a legend, 
зш ut an actual fruit. Others think the writ- 
oi E a plant different from the one that bears 
he "em x The term apple of Sodom is sometimes 
Bran ri е anything that looks pleasing but 
ppointing. 
I" eie айй сашоп. The apple of Sodom belongs to 
Appleseed \ E Solanaceae. It is Solanum sodomeum. 
John Cha , Johnny (1774-1845), was the name given 
pman, an American pioneer who planted 


lange 

E apple trees along the early frontier. He 

Sores, and ero as the result of many novels, short 

these eas about his deeds. However, most of 

iorum were probably imaginary. 

Nothing is po born in Leominster, Massachusetts. 

Is death h own about his childhood. From 1797 until 
Ne travelled alone from western Pennsylvania 


Thea, 
tomate Ple of So, 
ato, it bears A grows in Jordan. Although related to the 
OW fruits that look like apples. 
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Engraving from History of Ashland County, Ohio, Chicago Historical Society 
Johnny Appleseed travelled around the United States in the 
early 18005, planting apple trees. 


through Ohio, Indiana, and Illinois, planting orchards as 
the settlers moved westward. He eventually owned 
about 490 hectares of orchards. 

The most famous story about Chapman tells of his 
giving apple seeds and saplings to everyone he met. He 
supposedly travelled hundreds of miles to tend one of 
his orchards. Some people said he wore a tin pot as a 
hat, a coffee sack as a shirt, and no shoes. Various tales 
describe him as a medicine man to the Indians. 

None of the folk stories about Chapman has ever 
been proved true. The tales became widely known after 
an article describing his deeds appeared in Harpers 
New Monthly Magazine in 1871. The article, called 
“Johnny Appleseed, a Pioneer Hero,” was written by an 
author named W. D. Haley. 

Appleton, Sir Edward Victor (1892-1965), а British 
physicist, won the 1947 Nobel Prize for physics for his 
discovery of the Appleton layer in the ionosphere. This 
layer of free electrons, 230 kilometres high, reflects 
radio waves back to earth. Appleton was born in Brad- 
ford, England. During World War II (1939-1945), he 
served in Great Britain's Department of Scientific and In- 
dustrial Research. In 1949, he became the principal and 
vice chancellor of the University of Edinburgh. 

See also Ionosphere. / н 
Applied science. See Agriculture; Engineering; 
Medicine; Science; Technology. . — Д 
Appliqué is a decorative process used in sewing and 
dressmaking. It consists of sewing cut-out designed 
pieces of cloth onto a larger piece. The edges of the de- 
signed piece are usually tucked under. Then it is sewed 
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Appliqué is a method of decorating clothing and other objects 
with cut-out pieces of such materials as cloth or leather. 


onto the larger piece with small, hidden stitches or or- 
namental stitches. 

Apposition extends the meaning of a word or phrase 
next to it. Most appositive units can be considered non- 
restrictive clauses with the relative pronoun and the 
verb deleted. Appositive units may be classified as 
nouns, adjectives, or adverbs. "Abraham Lincoln, (who 
was) the 16th President of the United States, was assassi- 


nated’ is a noun appositive. “The crowd, (which was) anx- 


ious to escape danger, began to panic" is an adjective 
appositive. "The man shouted loudly, (which was) even 
frantically, to calm the crowd" is an adverb appositive. 

A few appositives, called restrictive appositives, are 
an inseparable part of the word to which they are 
joined. Examples include "Alexander the Great” and 
“Winnie-the-Pooh.” 

Appraisal is an opinion of value, usually the market 
value of a piece of property. Market value is the most 
probable price at which a property would be bought or 
sold by knowledgeable people. 

Lending companies have property appraised before 
they grant a mortgage on it. Appraisers consider several 
factors in arriving at their estimates, These include the 
sale price of similar property, reproduction cost less de- 
preciation, and estimated future income from property 
use. Market prices usually provide the best estimate of 
market value. Property location often affects value more 
than physical improvements made on property. 
Apprentice is a person who learns a trade by working 
under the guidance of a skilled master. Apprentices 
serve in construction, metalworking, printing, and other 
skilled trades. Many employers and unions jointly direct 
apprenticeship programmes. Most apprentices earn 
wages and work regular hours. People who finish ap- 
prenticeships become journeymen (skilled workers) 

Apprenticeship dates from ancient times. It reached 
its most developed form between A.D. 1000 and 1600, 
under European craft guilds. Apprentices served in al 
most every occupation, including medicine, painting 
and brewing. Some girls were apprenticed to learn do 
mestic skills, but most apprentices were boys. Ordinar 
ily, a boy in his early teens went to live with a master 


who taught him a craft and fed, housed, and clothed 
him. In return, the boy worked for the master for abos 
seven years. Once the training ended, the boy vasa 
journeyman. He could sel! his labour to any master. 

Between the late 1700s and mid-1800s, apprentice 
ship changed greatly as power-driven machinery a- 
lowed unskilled workers to perform tasks of skilled 
hands, such as sewing and weaving. But new areas ior 
apprenticeship opened, especially among machinist, 
electricians, and tool and die manufacturers. 

See also Education (History); Labour force. 
APRA. See Peru (The rise of АРКА). 

Apricot is a golden, peachlike fruit with a stone Apt 
cots are smaller than peaches, and they have a зто 
skin. Some have a reddish blush on one side. Fresh 
dried apricots are eaten raw or are cooked to make 
jams, pies, and puddings. A liqueur is made fromthe 
kernels (seeds) found inside the stones. Most kernels 
are bitter, but some apricots have sweet kernels thi 
be eaten like almonds. 

Apricot trees may grow as tall as 9 metres. They gm" 
best in dry and mild climates. The trees e 
spring, so fruit production is poor where spring 
are common. Apricots are native to eastern Asi. 
are now grown extensively in the Middle East, aroU 
the Mediterranean, and in the United States, esp 
California. A 

Most apricot trees are grown by grafting Ee 
the roots of plum, peach, or from apricot see Я 
When the trees reach 1 year of age, they are tran a 

rsery chards. Apricot trees 
planted from the nursery to or! thui 
pruned more heavily than most other trees p 
their fruit on spurs (short side shoots). n ae 
produced by thinning (removing) some fru in dae 
tree when the fruit is about 2.5 centimetres тте 
Most apricots are harvested by hand, thoug 
chanical harvesting is done. oit 

Scientific о. The apricot tree belongs" 
family Rosaceae. It is Prunus armeniaca. 


pe 


The 
large sont jme 
me a spring 


The apricot is a golden fruit wi 


"m 
has delicate white or pink blosso 


April is the fourth month of the year, according to the 
Gregorian calendar, which is used almost all over the 
world today. The Romans called the month Aprilis. The 
Roman name may come from a word meaning to open, 
oritmay come from Aphrodite, the Greek name for the 
goddess of love. April was the second month in an early 
Roman calendar, but it became the fourth when Julius 
Gesar revised the calendar in 46 B.C. 

Inthe Temperate Zone of the Northern Hemisphere, 
the appearance of the outdoor world usually changes 
more in April than in any other month of the year. Ice 
and snow disappear, grass grows green, and leaves ap- 
pear on bushes and trees. Small animals that hibernate 
we usually out of their burrows by this time. Birds fly 
northward or settle down to raise families. Butterflies 
and bees gather nectar from the first flowers. In the 


Important April events 
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Southern Hemisphere, people enjoy mild autumn days. 

Activities. April is mainly a sowing time on many 
farms in the Northern Hemisphere. In some parts of the 
world, April is a harvesttime for grain. In many parts of 
the world, there is an April tradition for householders to 
begin their spring cleaning and start work on their gar- 
dens and lawns. 

Special days. On the first day of April, children and 
grown-ups play jokes on one another. Faster nearly al- 
ways falls in April, and brings with it other Christian cel- 
ebrations such as Palm Sunday, Maundy Thursday, and 
Good Friday. The Jewish religious festival of Pesah (Pass- 
over) often comes early in April. 

The Chinese celebrate the Pure and Bright Festival in 
early April. People in England and Canada celebrate St. 
George's Day to honour the patron saint of England. 


сз С 


1 William Harvey, English doctor who discovered 
the circulation of the blood, born 1578. 
= Prussian statesman Otto von Bismarck born 1815. 
= Edmond Rostand, French dramatist, born 1868. 
~ Russian composer Sergei Rachmaninoff born 1873. 
— British Royal Air Force formed, 1918. 
2 Charlemagne, medieval European ruler, born 742. 
— Hans Christian Andersen, Danish writer of fairy 
tales, born 1805. 
— Émile Zola, French novelist, born 1840. 
= Argentine forces invaded the Falkland Islands, 1982. 
3 Washington Irving, American author, born 1783. 
= in Pony express service began in the United States, 


7 Ras Tafari became Emperor Haile Selassie of Abyssinia 
(Ethiopia), 1930. 

4 Dorothea Lynde Dix, American prison and asylum 
reformer, born 1802. 

5 North Atlantic Treaty signed, 1949. 
Martin Luther King, American civil rights leader, shot 
dead 1968, 


a aur Ali Bhutto, prime minister of Pakistan, hung 


E 5 Joseph Lister, English surgeon, born 1827. 
x UM poet Algernon Swinburne born 1837. 
liier к ап educator Booker T. Washington born 1856. 
id Smith founded the Church of Jesus Christ of Lat- 
~ Rob ay Saints (Mormons) in the U.S.A., 1830. 
Ме ву reached what he claimed to be the North 


Е үе States declared war on Germany in World 
St. Francis Xavi i А 

= Wili er born in Spain, 1506. 
William Wordsworth, English poet, born 1776. 


7 Robert Mar bor } 
Poser, born 1 uw sadesus, French pianist and com: 


April 6—Robert Peary 
said to reach North 
Pole 


8 Buddhas birthday celebrated in Japan. Also the day of 
the Flower Festival in Japan. 
9 Isambard Kingdom Brunel, British engineer, born 1806. 
— General Robert E. Lee surrendered to General Ulysses S. 
Grant in the American Civil War, 1865. 
— Charles P. Steinmetz, American physicist and electri- 


cal engineer, born in , 1865. 
— Bataan Peninsula in the Philippines was captured by the 
Japanese, 1942. 


10 King James І chartered the Virginia companies of Lon- 
don and Plymouth, 1606. 
— Matthew C. Perry, American officer who opened 
Japan to world trade, born 1794. 
— William Booth, English reformer and founder of the 
Salvation Army, born 1829. 
— US. journalist Joseph Pulitzer born 1847. 
— Clare Boothe Luce, American diplomat and writer, 
born 1903. 
11 Napoleon Bonaparte abdicated the first time, 1814. 
12 The American Civil War began at Fort Sumter, South 
Carolina, 1861. 
= US. President Franklin D. Roosevelt died, 1945. 
— Yuri Gagarin, Soviet astronaut, became first person to 
orbit the earth, 1961. 
13 The Edict of Nantes gave religious toleration to 
Huguenots in France, 1598. 
— Thomas Jefferson, president of the United 
States, born 1743. 
— Samuel Beckett, Irish playwright, born 1906. 
14 Christiaan Huygens, Dutch physicist, born 1629. 
— Noah Webster copyrighted the first edition of his dic- 


= нота kes Booth shot U.S. President Abraham Lincoln, 


1865. 
— John Gielgud, British actor, born 1904. 


April 12—Yuri Gagarin 
orbits the earth 


April 7—William 
Wordsworth born 
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April symbols. The special flowers for April are the 
sweet pea and the daisy. The birthstone for April is the 


diamond. 


Quotations 


April cold with dropping rain 
Willows and lilacs brings again, 
The whistle of returning birds 
And trumpet-lowing of the herds. 
Ralph Waldo Emerson 


The first of April, some do say 
Is set apart for All Fools’ Day; 
But why the people call it so 


Nor I, nor they themselves, do know. 
From Poor Robins Almanac, 1760 


Important April events 


15 Leonardo da Vinci, Italian painter, sculptor, and scien- 
tist, born 1452. 
— The American Revolution declared ended, 1783. 
— Henry James, American novelist, born 1843. 
- er Melbourn Bruce, Australian statesman, born 
1 
— Liner Titanic struck an iceberg and sank, 1912. 
16 Anatole France, French novelist, born 1844. 

— Aviation pioneer Wilbur Wright born 1867. 

— Paulus Kruger became president of South Africa, 1883. 
17 Soviet Premier Nikita shchev born 1894. 

— Queen Elizabeth Il signed the Constitution Act, making 

Canada completely independent of Great Britain, 1982. 
18 San Francisco earthquake and fire began, 1906. 

— Eire declared independent Republic of Ireland, 1949. 
19 The American Revolution began in Lexington, 1775. 
20 AdolíHitler, dictator of Germany, born 1889. 

21 Rome founded, according to tradition, 753 B.C. 

— Friedrich Fróebel, German founder of the 

kindergarten system, born 1782. 

— Novelist Charlotte Bronté born 1816. 

— Hippolyte Taine, French historian and critic, born 1828, 

— The Spanish-American War began, 1898. 

— Queen Elizabeth 11 of Great Britain, born 1926. 

22 Isabella |, patron of Columbus, born 1451. 

— Henry Fielding, English novelist, born 1707. 

— German philosopher Immanuel Kant born 1724. 

— V. I. Lenin, first dictator of the Soviet Union, born 1870 
(April 10 on the Russian calendar then in usel. 

— Sidney Nolan, Australian painter, born 1917. 

23 St George's Day. Traditional birth date of William 

Shakespeare, 1564. He died on the same date in 1616. 

— J.M. W. Turner, British landscape artist, born 1775. 

— Sergei Prokofiev, Russian composer, born 1891. 

= ane frst public showing of a film, in New York City, 

— Canadian prime minister Lester Pearson born 1897. 


April 12—American Civil 
War begins at Fort Sumter 


April 15—Ocean 
liner Titanic sinks 


When proud-pied April, dressed in all hisi 
Has put a spirit of youth in everything. 
William Si 


Related articles in World Book include: 


April Fools’ Day Easter 
Arbor Day Good Friday 
Autumn Holy Week 
Calendar Palm Sunday 
Daisy Passover 
Diamond Spring 


April Fools’ Day is the first day of April im 

speaking countries, people play jokes on Арій 
Day. The joke's victim is called an April fook Y 
ance began in France after the adoption ofa 
calendar by Charles ІХ in 1564. France wast 
tion to adopt this calendar. Up to that time, [ 


24 American Library of Congress established; 
— Australian writer Marcus Clarke, born, 18 
— English statesman Sir Stafford Cripps born 
— Faster Rising, revolutionary outbreak in 

25 William |, Prince of Orange, born 1533. 
— Oliver Cromwell, English parliamentarian gt 

protector of the Commonwealth or republ 

— Guglielmo Marconi, inventor of wireless 

born 1874. 

— ANZAC Day, commemorating the Gallipoli 

tralian and New Zealand troops during We 

— Liberation Day celebrated in Italy. 

— San Francisco Conference to establish 

Nations began, 1945. 

26 John James Audubon, American omi 

painter, born 1785. 
— Alfred Krupp, German industrialist, born 

27 Historian Edward Gibbon born 1737. 
— Samuel F. B. Morse, inventor of the telegraf 

1791. z ee 

28 Mutiny on the British ship Bounty, 1 К 
— António de Oliviera Salazar, Portuguese 
— Charles Sturt, explorer, bom 1795. 

29 Lorado Taft, American sculptor, born 1860. 
— William Randolph Hearst, American Е is 
— Conductor Sir Thomas Beecham er 0 
— Hirohito, emperor of Japan, born 1901. a. 

30 George Washington inaugurated as 7 

the United States, 1789. E 

— Louisiana Territory purchased кош, Be А 

1803 (treaty was signed May 2, but ` 

— Adolf Hitler commits suicide, ee a 
— General Tinio, Philippine rebel leader 

Army, 1901. T 

ец тА Juliana of the Netherlands ba E 

— Vietnam War ended with South 
North Vietnam, 1975. 


April 23—51. 
George's Day 


Wwe celebration began on March 21 and ended on April 
Lwhen people gave New Year gifts. 

When New Year's Day was changed to January 1, 
wane people still celebrated it on April 1, These 
am to be known as April fools. The custom of fooling 
tends and relatives on that day became popular in 
fasce, and spread to other countries. April Fools Day 
may be related to the ancient Roman spring festival Hi- 
wa which celebrates the resurrection of the god Attis. 
france, the victim is called an April fish, and in Scot- 
imd in April gowk 
Арм. See Architecture (Architectural terms). 
Aptitude test. See Testing. 
Apulelus, Lucius (A.D. 1257-1702), wrote the only 
completely preserved novel in ancient Latin, Metamor- 
pes or Transformations. The novel is also called The 
Golden Ass. It describes the adventures of a young man 
‘ened Lucius who is accidentally turned into a donkey. 
Bis restored to human form by the Egyptian goddess 
9s The novel includes several short stories, of which 
фе most famous is the tale of Cupid and Psyche (see 


Apuleius was born in a Roman colony in northern Af- 
Е surviving writings deal with magic, ora- 
«and philosophy. 
regia is a mixture of nitric and hydrochloric 
Vids Itis important in metallurgy and chemistry be- 
Se it dissolves such metals as platinum and gold. 
Ap regia is a Latin term meaning roya/ water. The mix- 
“as given this name because it can dissolve gold, 
metimes called the roya/ metal. 
Aqua regia is made up of one part concentrated nitric 
Xto three parts of concentrated hydrochloric acid. 
chemical action between the two forms nitrosyl 
МОС) and chlorine gas, both powerful oxi- 
Eee However, it is the presence of the oxidiz- 
excess hydrochloric acid that enables aqua 
Ка dissolve gold and platinum. 
Часшшге is the controlled raising of marine ani- 
bes ке Aquaculture takes place in enclo- 
Se crop 9n land or in natural bodies of water, where 
Medio у be grown in nets or cages, or may be at- 
breeding rafts. By controlling environment, nutrition, 
fly de т» aquaculturists can improve 
uctivity. 
E àn important aquaculture crop. Cultivated 
nt for about 12 per cent of the total world fish 
he Pion, In Asia, farmers cultivate large quantities 
& 5 for food. Important products of aquacul- 
geenin, s Seaweeds include agar, algin, and carra- 
kg se substances are used as thickeners or gel- 
Fish жыш foods, drugs, and other products. 
odio tot = a third of the pated y 
ure production. Molluscs— mai 
esis and clams—also ао {ог оуега 
T a аке up a quarter, and crustaceans— 
Tc aber, nd crabs—account for about 
! Iuaculture production. 
sacle is an ancient occupation. It was practised 
tonis sti ire 3,500 and 4,000 years ago, and that na- 
Today, the ding producer of cultivated freshwater 
а Sour industry is expanding rapidly. It is impor- 
PPulation, <° of food for the world's rapidly growing 


used in all types of jewellery. The aquamarine is a birth 
stone for March. 

The ancient Romans believed the gem could cure la- 
ziness and 


See also Beryl; Birthstone (table), Gem (picture 
Aquarium is a place where people keep fish and 
other water animals. Aquariums range in size from small 
9lass tanks to large buildings that contain exhibits of 
water animals of all kinds and sizes. Huge tanks called 


than marine aquariums. The freshwater type is recom- 
mended for beginners. 
Home aquariums 
Basic equipment for a home aquarium includes (1) a 
tank and tank cover, (2) one ог more filters, (3) а heater. 
and (4) a thermometer. 


gravel filter, or both. External filters pump the water 
through such materials as activated carbon and filter 
pads or filter floss, which remove particles and some 
pen к дгауе! ee of the tank Bacteria 
wastes into 
in the gravel use the wastes as food and convert them 
harmful substances. 
NE heater warms the water to the proper 
temperature to keep the fish healthy. For most fish, the 
water must be kept between 22 and 27 °С. Most heaters 
hang on the tanks edge and extend into the water. The 
thermometer should be located away from the heater 


d. 
Moe rl A new tank should be 


Setting up an 
washed side and out with lukewarm, salty wene M 
then rinsed thoroughly. The aquarium should + 
away from direct sunlight, draughts, and news 
only an external filter is used, the gravel should be 7 
rinsed and put into the tank in a layer about 2.5 cent 4 
tres deep. Undergravel long should be covered wit 

metres of gravel. 
к та should be filled with tap water. бз " . 
t in the gravel should be placed into the tank w en 
is bout two-thirds full. The filter and heater should be 
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i filters to keep the water clean. A 
A home aquarium should have an air pump and one or more 
heater keeps the water at the desired temperature, and a cover reduces the amount of heat lost. 
Plants and gravel help make the aquarium more attractive and provide a healthier environment for 


the fish. 
Thermometer 
P Undergravel filter 
—— 
L m 
. ivebearers Live 
put in just before the tank is completely filled. more difficult to raise than those pisc wer 
In most cases, the water will be suitable for fish two bearers and egglayers can live int erac an po 
to three days after the tank is filled and the electrical Plants make the aquarium more а " 


equipment is started. The water will be cloudy at first 
due to unsettled particles of dirt. Bubbles of gas may 
also appear. The cloudiness and bubbles will disappear 
in a day or two. After that time, a new cloudiness might 
appear, caused by bacteria. This condition will also 
probably clear up in a few days. 

Choosing fish and plants. Beginners should choose 
hardy, inexpensive fish that do not tend to fight or chase 
other fish. Popular fish for beginners include angelfish, 
cardinal tetras, guppies, mollies, neon tetras, and plat- 
ies. The aquarist must be careful not to put too many 
fish in the tank. 

Most aquarists begin with fish that give birth to fully 
formed young that are able to swim. These fish, called 
livebearers, include guppies and platies. Most female 
livebearers will produce young about every six weeks 
when the water is kept at about 24°C. 

A livebearer about to give birth has a bulging belly 
and a dark spot on the bottom of her body. The fry 
lyoung fish) should be kept separate until they get big 
enough to live among adult fish without being eaten. 

Some kinds of fish hatch their young from eggs. 
These fish are called egglayers. Good egglayers for be- 
ginning aquarists include cardinal tetras, neon tetras, 
white clouds, and small angelfish. In order to breed, a 
female egglayer swollen with eggs should be placed in 
a separate tank with a male. Babies of egglayers are 


fish, They also ge^ 


food and shelter for the ) 
some food anc d take in айо 


en, which the fish breathe, and M 
ien off by the fish. Good aquarium ШШ e 
dea, which can be stuck in the gravel or Met 
surface, and Vallisneria, m C root 1 
Many aquarists use plastic plants. ; fish 

Keeping the fish healthy. Most aquam т 
fed at least once a day. At each feeding tes, Mg 
ceive no more than they can eat In 10 ті sol 


ine shrimp. 

tropical fish eat live and proceed rd E: Tue 
^d Di а, and re pe? 

shellfish called Daphnia, a ih that have " 


i ; г les o! 
Some fish can find partic ean the tan 


Many fish diseases can spre 
fish in an aquarium. Signs О 
ing or darkening of its colour, le 
appetite, slow or unusual adiri K 
these signs appear, the affecte E 

: into 
into a separate tank directly int e 
» placed di yr to the 

New fish should not be p ae adjust! p 
ium. The fish should have 4 € : "ethod i 
perature of the water. А 900 ras in the a4! 
plastic bag containing the new noti 
15 minutes, adding small amo! rists ru 

Some aqua ford! 
the bag every 5 minutes. 5° k 


s toc 
in a separate tank for sev eral day: 


Public aquariums 


Public aquariums provide visitors with the opportu- 
nity to view animals that are otherwise out of sight in 
likes, streams, rivers, and oceans. They also serve as 
centres of research, education, and conservation. 

Inmost public aquariums, only a piece of glass or 
plastic separates the visitors from the animals in the ex- 
hibit tanks. Exhibits range in size from small tanks that 
hold 19 litres of water to huge ones that can contain 
more than 19 million litres. Some large exhibits feature 
naturalistic presentations of the habitats of communities 
of aquatic animals. Such marine mammals as dolphins, 
whales, seals, and sea lions are also popular aquarium 
attractions. 

The oldest public aquarium exhibit still in existence is 
the aquarium house at London Zoo. It opened in 1853. 

Other notable aquariums around the world are Preto- 
fa Aquarium, in Pretoria, South Africa; Guadeloupe 
Aquarium, in Gosier, Guadeloupe; Alexandria Aquarium 
ind Hydrobiological Museum in Alexandria, Egypt; and 
Underwater World in Sydney and Perth, Australia. 

See also Goldfish; Tropical fish. 

lus is the eleventh constellation (group of stars) 
ofthe zodiac. It lies between the Square of Pegasus to 
Г Ha and the star Fomalhaut to the south. Aquarius 
ч symbolized by aman carrying a pitcher of water. The 
rightest stars in the constellation are Sadalsuud, Sadal- 

melik and Scheat. Besides these, it contains several 
os of celestial features such as Zeta Aq- 
E da E pair of identical white stars. It also contains 

i$ ta т planetary nebulae (see Nebula). One of 
rro, G aturn Nebula, visible as a fuzzy, greenish 
with Tel m telescopes. Large telescopes show it 

iim iie sede like the rings of Saturn seen 
planetary Ы. | gave rise to its popular name. The other 
il pneu, ula is the Helix Nebula. It is the brightest of 
pera: гу nebulae and appears through small tele- 

a circular patch of misty light. The sun passes 


rou Я 

ue er Aquarius from late February to early March. 
Anu; € Effect of the precession of the equinoxes, 
the constellation of Capricorn (see 


Ччапїи5 is now in 


Ачан, 

| lus js 
MM TP of stars which forms the eleventh sign of 
E" Published in rw is from Atlas Coelestis by John Flam- 


a 
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Equinox). See also Astrology; Constellation; Horo- 
scope; Zodiac. 

Aquatic plant. See Water plant. 

Aquatint is a method of etching upon copper plates. 
In aquatint, the plate is worked in mass, usually in com- 
bination with line. Aquatint creates a pleasing, shaded, 
granular texture. 

In aquatint, the artist first scatters powdered rosin 
uniformly over a metal plate. When warmed, the rosin 
grains stick to the plate without combining. This process 
leaves tiny portions of the metal open to the action of an 
acid. The acid bites (eats into) the metal around the 
edges of the grains. The length of biting controls the 
range of light and dark tones. 

Artists seldom use straight aquatint. They usually 
combine it with etching or engraving and various acid- 
proof coatings. 

Aqueduct is an artificial channel through which water 
is conducted to the place where it is used. The materials 
used for aqueduct construction may be masonry, con- 
crete, cast iron, steel, or wood. Some aqueducts are tun- 
nels dug through rocks, and others are canals in the 
earth. In many aqueducts, the outlet is so much lower 
than the water source that gravity alone carries the 
water. Where gravity is insufficient, the water is forced 
through the aqueduct by pumps. 

Ancient aqueducts. It is not known when or where 
the first aqueducts were built. In ancient times, Jerusa- 
lem used a leaky aqueduct made of a series of limestone 
blocks in which 38-centimetre holes had been drilled by 
hand. The Greeks built masonry conduits to take water 
to their cities, and even bored tunnels by hand. One of 
these tunnels, 1,280 metres long, was built near Athens 
2,500 years ago. Most aqueducts of ancient times were 
built of stone, brick, or pozzuo/ana, a mixture of lime- 
stone and volcanic dust. 

The city of Rome had many aqueducts, and was the 
only ancient city reasonably supplied with water. The 
first person in charge of the Roman waterworks was 
Marcus Agrippa, who was appointed water commis- 
sioner in 33 B.C. By A.D. 97, nine aqueducts took about 
322 million litres of water a day from mountain springs. 
Later, five additional aqueducts were built. About 200 
cities in the Roman colonies had aqueducts. One fa- 
mous Roman aqueduct, the Pont du Gard, still stands 
across a river near Nimes, France. 

Later aqueducts. Only a few new aqueducts were 
built until the Middle Ages. Late in the 15005, an aque- 
duct was built for the English town of Plymouth by Sir 
Francis Drake, then mayor. It was called the River Leet, 
and was an open channel 39 kilometres long. London 
had no aqueduct until 1609 when the New River was 
built, bringing water 61 kilometres to London. 

Present-day aqueducts. Costly bridges to carry 
water across rivers and valleys are no longer necessary. 
They have been replaced by pipe through which ied 
is carried across hilly country. Sections of pipe called /л- 
verted siphons curve downward to pass beneath 
streams and other low places in the aqueduct's рне 

One of the first great modern aqueducts was the first 
Croton Aqueduct, built by New York City in 1842. It wp 
made of masonry lined with brick. Iron pipes vim 
water over the Harlem River ona viaduct. In the ate 
180055, other cities, especially in the United Kingdom, 
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Aqueducts are channels built to carry water from one place to 
another. The ancient Romans built many aqueducts, including 
the Pont du Gard, above, located near Nimes, France. Its three 
levels supported a water conduit at the top of the structure. 


built large aqueducts. Birmingham, Glasgow, Liverpool, 
and Manchester built aqueducts to supply the water 
needed for industrial growth. 

Many of the world’s greatest aqueducts were built in 
the early 1900s. The Catskill Aqueduct, completed in 
1913 for New York City, extends 193 kilometres. The Col- 
orado Aqueduct, in southern California, U.S.A., was 
completed in 1939. It carries water through 29 tunnels 
across the desert from the Colorado River. 

In 1973, a 1,102-kilometre aqueduct was completed in 
California, United States. One of the most noted aque- 
ducts is the Apulian Aqueduct of southern Italy. Other 
major aqueducts include those of Winnipeg, Canada, 
and Rio de Janeiro, Brazil. 

See also Spain (picture: Ancient Roman structures). 
Aqueous humour. See Eye (The uveal tract). 
Aquinas, Saint Thomas (1225?-1274), was one of the 
greatest medieval philosophers and theologians. 
Through the centuries, he has influenced Christian—es- 
pecially Roman Catholic—thought. 

His life. Thomas was born of a noble family in Rocca- 
secca, Italy, near Cassino. He attended the University of 
Naples from 1239 until 1244, when he joined the Domin- 
ican order. He was ordained a priest in 1250. From 1245 
to 1252, he studied philosophy and theology under the 
German theologian Saint Albertus Magnus. In 1256, 
Thomas was named professor of theology at the Univer- 
sity of Paris. There, he became famous because of a 
unique combination of religious devotion, good mem- 
ory, and power of concentration. 

In 1258, Thomas began to write the Summa contra 
Gentiles. \n this work, he tried to convince non- 
Christians that the doctrines of Christianity were reason- 
able. From 1259 to 1268, Thomas wrote commentaries 
on many writings of the ancient Greek philosopher Aris- 
totle. In 1265, he began to write his most famous work, 


Summa Theologica, in 
which he tried to systemat 
ically explain Christian the 
ology. However, Thomas 
had a mystical experience 
in 1273 that caused him to 
stop writing. He said that 
all he had written seemed 
like straw compared with 
what he had seen during 
this experience. Pope John 
XXII declared Thomas a 
saint in 1323. Thomas feast 
day is March 7. 

His thought. Thomas 
combined Aristotle's teach 
ings with Christian doctrine. For example, 
gued that no conflict exists between 
Philosophy is based on reason, he dee 
ogy comes from faith in divine revelation. TI 
lieved that any differences between divine 
and the conclusions of philosophy result 
soning. He also maintained that reason 08 
Thomas accepted—on faith—the idea that C 
However, he formulated five proofs of Fils 
support such a belief Р 4 

According to Thomas, all реоресе 
but they oe pate satisfy this desire through 
munion with God. He believed that 
certain individuals to help them over 
of sin and achieve this communion. MOMIE 
that the sacraments play an important role® 
cating God's grace to people. 

Thomas believed that governments 
sponsibility to serve people and to help: 
ous lives. He declared that govern 
late what he considered human righe 
religion, and reproduction. Thomas also 
be just—laws passed by human beings 
dict divine law. 

See also Scholasticism. E. 
Aquino, Benigno (1932-1983), was @ Е 
leader and an opponent of the former 
dent, Ferdinand Marcos. Aquino wasan 
1983. The murder shocked the Filipino | 


Benigno Simeon A 
northern Philippine is! 
itician and landowner. the 
named “Ninoy” by all his fri 
at the age of 17. In 1950, he was 4 
for the Manila Times, reporting ШЕ 5 
ippine Expeditionary Forces in Ko! н 
ried Corazon Cojuangco, the даб 
owner of Tarlac. He became o 
in 1961. Aquino was elected to t fof Presi 
1967. He became the leading ie 1972, M 
When martial law was cec É 
rested. He remained in prison | 
was condemned to death. But E heart 
from military prison to undergo self 
las, Texas, U.S.A. He remained in 
his family in the United States. 


"M. Aqueno dec ced to return to the Philippine. 
teamed о persuade Marcos to relax his authoritarian 
ма As Aquino descended the steps of the aeroplane at 
Manlia port a^ assassin killed him with a bullet in the 
indi af fe head. No one was convicted of his murder, 
iut fitr people blamed the Marcos government 
gine, Corazon 1923 |. was the first woman 
бин of the Philippines She held the office from 
Wie NPR She succeeded Ferdinand Marcos. Both 
Мине aed Marcos claimed victory in an election 
ated by fraud and violence But Marcos fled abroad 
5» Mates of Filipinos backed military officers 

demanded his гез!) 
tan Aquino then be 
amt ребе! К 

Aquino was born in Ma 
Ча nto à wealthy and po 
Mealy influential family 
tered Cojuangco She 
Pehuated from the Col 
np of Mount St Vincent 
Iw York Ory in 1953. In 
TA the married Benigno 
Афин. jr. who later be- 
ame Фе chief political 
OW of Ferdinand Marcos. 
tengro Aquino was assas- 
ated in 1983, and Cora Е 
9n раво blamed the Marcos government for the 
Minder in November 1985, Marcos called for a presi- 
Semel election, and Aquino rallied opposition to end 
M year rule in the Philippines. 
ame faced several attempts to remove her from of- 

December 1989 members of the armed forces 
Wad to overthrow her government. About 100 people 
ым in the fighting. — remained in power 
government was seriously shaken. 
X nes experienced economic growth after 
became president. However, her government 
Pitised to sell government-owned businesses and to 
"кезде free trade, but it failed to do so. Her critics 
Фарм her government with corruption and misman- 
Б" Aquino did not stand for reelection in 1992. 
ч as president by Fidel Ramos (see 


Corazon Aquino 


Sn League is an organization of 21 Middle Eastern 
эы кап tions and the Palestine Liberation Organi- 
fabs ee The PLO is an organization of Palestinian 
lees Palestine Liberation Organization). The Arab 
"ae as stated in the Pact of the League of 
5 to promote closer political, economic, 
M And social relations кейга: members. 
ie ane Composed of representatives of the mem- 
tes hag “oad to help settle disputes peacefully. It 
me Power to decide by unanimous vote how to 
М sion against a member. League activities 
temic 01 by five major committees: (1) political, (2) 
ш ag. 508181 and cultural, (4) legal, and (5) Pales- 


Te 
metit Was created in 1945, with seven Arab 
| ey Saudi Arabia, the Lebanese Republic, 
LN Bos ), Transjordan (now Jordan), Egypt, and 
LM then, 15 other members have joined— Libya 
udan (1956), Morocco (1958), Tunisia (1958), Ku- 


Araian Desert it’ 


wat Agere IIED remes Adam ON dear 
19711, Qunae (1972) Qatar (PITI, Lamed Aevi {жебе 
(19711. Marianna (197 3. Soemalhe 974. Me PO гут. 
Ороме 11977. aed Comores IPE ie HG Terme 
Aden: and emen Sane cote аз Tem 

Mowee mutual вери ть aevi GID бөө ta 
members Nave made the aeos i polhikai prd белене 
agreements age efectos The megse Mer hne 
зоте NALEN эл оочер Аг Bh ogee uice So aar 
and in the night of he Pietra But m 
greatest have probed occum m 
the social cultural. and omena stuns Raide The tor 
mation in 1983 of Алабы! a Arab teline miem a pr 
example of the leagues inteverce o tottering cogens 
tion Arab countries 

The Arab League has often re&ecind raus Shah set 
tied disputes аз memberi in 1970 (Egypt re 
versed its policy of toward Iari and the tao 
nations signed a peace tresty The Arab (segue Sen 
suspended Egypt s and wanstenrred m 
headquarters from Cairo to Tumis. Tunisia Egypt was re 
admitted to the Arab League i^ 1m. 

The league became dhided over a^ levator of tu 
wait by iraq in August 1990 A majority of m memberi 
voted for a proposal to send Arab troops по jos hege 
forces defending Saudi Arabas trom à posiibós атака by 
Iraq But other member opposed the propers! and бе 

of foreign troops Also in 19990. а majority of 
Dague members voted to move the organisation's head 


Aborigines 
tried to replace Arabesca by сар 
vember 1789, Phillip Colbee and Benewiong. 


decoration common in Islamic art. It is alvo used in а 
broader sense to mean any fanciful ornamentation Com 


lines. vines, and Kroit 
posed of intertwined lines. leafy odes чата Ө 


in the walls 


arabesque decoration 
and arches of the Alhambra (1248-13541, a palace and 
fortress in Granada, Spain. Arabesque became popo 
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Arabian Desert (in Egypt). See Egypt (The Eastern 
Desert; physical map). 

Arabian Nights, a collection of about 200 stories, is 
probably the most famous piece of Arabic literature in 
the English-speaking countries of the world. It includes 
the adventures of such well-known characters as Alad- 
din, Ali Baba, and Sinbad. 

The Arabian Nights, also called The Thousand and 
One Nights, begins with the story of King Shahriyar, 
who has learned that his wife has been unfaithful. He or- 
ders her killed and vows to marry a new maiden each 
night and have her beheaded the next morning. One of 
the king's officials has a beautiful and talented daughter, 
named Scheherazade, who insists on being the ruler's 
bride. She asks her sister to come to the bedchamber 
on the wedding night and request permission for Sche- 
herazade to tell one last story. The king agrees, and she 
tells a tale so entertaining that he allows her to live an- 
other day to finish it. One story leads to another, and 
Scheherazade tells tales for a thousand and one nights. 
By then, the king has fallen in love with her. 

The stories of the Arabian Nights are folk tales from 
Arabia, Egypt, India, Persia, and other countries. The 
work in its present form was written in Arabic during 
the early 15005. In the early 1700s, Jean Antoine Galland 
translated the Arabian Nights into French. John Payne 
and Sir Richard Francis Burton wrote English transla- 
tions in the 1880's. 

See also Burton, Sir Richard Francis; Genie. 
Arabian Peninsula is a vast desert land in south- 
western Asia. Saudi Arabia occupies most of the penin- 
sula. The other countries on the peninsula are Yemen, 
Oman, United Arab Emirates, Qatar, and Kuwait. Bah- 
rain, an island country, lies just east of the peninsula. 
The Arabian Peninsula has an area of about 3,010,600 
square kilometres. Dry wasteland covers most of the 
peninsula. Rain seldom falls in some parts and tempera- 
tures in the interior may rise to 54 °C. The peninsula is 
an area of great economic importance because it has 
large deposits of petroleum. 


Arabian 
Sea 
socors 

9 400 Miles 


6 400 Kilometres 


The Arabian Peninsula lies in southwestern Asia. It i - 
rated from Africa by the Red Sea. Saudi Arabia and five olet 
countries lie on the peninsula, and Bahrain is off the coast. 


For detailed information on the Arabian Peningaly 
see Saudi Arabia and the articles on the regions ote | 
countries. See also Arabs. 

Arabian Sea, part of the Indian Ocean, lies езе 
the Arabian Peninsula and India. It is north of anim 
nary line from Cape Comorin, at the southern end d 
India, to the Hafun peninsula on Somalia's east cout 
Iran and Pakistan border it on the north. For location 
see Asia (map). The Red Sea, Gulf of Aden, Persian Gat 
and Gulf of Oman аге arms of the Arabian Sea Thed 
islands in the Arabian Sea аге the Laccadive Islands s 
the west coast of India, and Socotra, northeast of Sew 
lia. Along the Indian coast аге the gulfs of Kutch ant 
Khambhat. The Indus and Narmada rivers empty ies 
Arabian Sea. In ancient times, the sea was an import 
shipping route. Goods from the Far East were brougt 
by ship to its western shores and carried inland by 
camel caravans. 

Arabic language is one of the world's most with 
used languages. It is the official language of many At 
nations in the Middle East and northern Africa inci 
ing Egypt, Iraq, Jordan, Lebanon, Saudi Arabia, and 
Syria. For the general distribution of Arabic, see Lat 
guage (map). 

There are two types of Arabic, spoken and write 
Spoken Arabic consists of dialects in different areas® 
the Arabic-speaking world. These dialects canbe 
roughly divided into Gulf, Iraqi, Levantine, rf 
North Egyptian, Saudi Arabian, South Egyptian and 
danese, and Tunisian. i 

Written Arabic serves as the standard er Ji 
guage of all Arab nations. It is the descendant 
guage of the Quran, the sacred book of the ks 
gion. Arabs use a spoken form of written Ara 
radio and TV news broadcasts, and in pun " 
This form also serves as a toa spoken 
Arabs who speak different dialects. j 

Arabic Безе to the Semitic language 90. 
is thus related to Hebrew and Ethiopic. T phi 
phabet has 28 symbols. The alphabet is WT е 
right to left or from the top of the page t0! ge 

1 Iphabet article. f 
The alphabet appears in the Alphab es n 
lish words come from Arabic. They ine u andar 
gebra, check, checkmate, lute, nage 

No one knows when Arabic originally "n 
people of the Arabian Peninsula were tn P 
During the A.D. 6005, Islamic religion A "d 
spread throughout southwestern Asia areas 
rica, and Arabic was introduced infr ме, 

Since the mid-19005, many Arab n RE 
played an increasingly important ed nguad 
a result, Arabic has become à major a 
tional business and politics. es 

See also Arabs; Quran; Semitic lange 
Arabic literature is the арт К И T) 
speak the Arabic language; the e languag e 
Arab nations. Because it is also Po 5 reada ы 
Quran, the holy book of Islam, Ara? оше ни 
chanted by millions M iara tU 

The earliest examples of Arabic It" 
the A.D. 5005, though they — Quran ori 
up to 200 years later. Likewise, iim commu 
no written form. When the Mus" ded vers! 
mid-6005s felt the need for a recor 


gini 


gered text, the Quran and other memorized texts from 
te earlier were written down. 

from its origin in the Arabian Peninsula, Islam spread 
the West and East from the 6005 to the 900s. With the 
read of Islam, Arabic literature became known over a 
ч», at ном. ipei from Spain 
across ica, through the Middle East, and to 
Mn. Ee Abic- speaking area still extends 
aon ica and the Middle East. 

inthe 1800s, increased contacts with the Western 
weld introduced new ideas and forms to Arab authors. 
hetywas the most important form of literature in the 
ай period, from the 5005 to the 12005. However, the 
svel short story, and drama were all introduced into 
St Arabic-speaking world in the 1800's. Poetry today re- 
Wesits status as the most prestigious form of literature, 
Iutfction has become very popular. 

Poetry is described as the "register of the Arabs" in 
Ser literary tradition. Poetry is a powerful source of 
entity within Arab culture. From the beginning, it has 
рй pe e ped and sung. Tribal poets 
tilebrated the qualities of their tribe: courage, loyalty, 
cos dei pe the "er of their Pasian 

s of their camels. 

With the spread of Islam, poetry moved from the 
bein the desert to the court of the ruler in various Is- 
чө іма as Baghdad, Damascus, Cairo, Aleppo, 
Ж oba. New themes were added, including 
cn a philosophical reflections on the individu- 
is ‚ and the glory of the ruler. These themes 

mostly expressed in the ancient poetic forms. 
Spain poetic structures emerged, particularly 
ing in the 900s, which combined aspects of 
Ба M p pn ee. e most fa- + 
М coria E E" al- ays, А u Nuwas, Abu 
, al-Maarri. 
po. Arab poets imported Western forms, 
NEL and the prose poem. Modern Arab 
d E p with tradition and compose 
is ety of forms and on a range of top- 
et ofthe their predecessors. Among the major 
5 are Khalil Gibran, Khalil Hawi, and 
oo Badr Shakir al-Sayyab from Iraq; 

с al-Sabur from Egypt. 
bic с! types of stories are found in early Аг- 
toon . For example, the magamah usually con- 

ca Shel narratives in which two characters 

people h 4 n the Middle East. They observe the 
13s, the ehave and play tricks on them. From the 

and One e. collection of stories called The Thou- 
These tales ights, or Arabian Nights, was gathered. 

Were mostly performed in public by story- 
о were fairly rare until they were 

31 on languages. 
ане Ee and short story have become 
Writer is uL iterature. The most famous modern 
1388 became th aguib Mahfouz, an Egyptian who in 

literature EUN Arab author to win the Nobel Prize 

Yusuf dri er important modern fiction writers in- 

5 and Gamal al-Ghitani from Egypt, al- 

т Sudan, Emile Habibi from Palestine, 

om Lebanon, and Zakariyya Tamir 


Before the 18005, there were several types of 


Arabs 489 


dramatic performances in the Arab world. though few 
of them were written down. In the 18005. Arab writers 
visited Europe, where they saw plays performed. They 
began the process of transferring the form to the Arab 
world. One of the first major dramatists was Tawfiq al- 
Hakim of Egypt. He published many plays. ranging from 
one-act comedies of manners to long tragedies. 

Since the 1950s, drama has flourished in many Arab 
countries. Leading playwrights include Alfred Farag and 
Yusuf Idris of Egypt, Sa'dallah Wannus of Syria, Al- 
Tayyib al-Siddiqi of Morocco, and Yusuf аі-Апі of Iraq. 

Related articles in World Book include: 


Arabian Nights Avicenna Ibn Khaldun 
Arabic language Egypt (Arts) Quran 
(Literature Gibran, Mahfouz. Naguib 
and the arts) Ibn Batuta Syria (Arts! 
Averroés 


Arabic numerals, also called Hindu-Arabic nu- 
merals, are the most common symbols used to repre- 
sent numbers. Every number can be expressed in Arabic 
numerals by using 10 basic symbols, alone or in combi- 
nation. The basic symbols, called digits, are: 0, 1, 2, 3, 4, 
5,6, 7, 8, and 9. The position of a digit in an Arabic nu- 
meral determines its value. For example, the Arabic nu- 
meral for the number two hundred and thirty-seven is 
the sequence of digits 237. In this numeral, the digit 2 
has a value of two hundred, the digit 3 has a value of 
thirty, and the digit 7 has a value of seven. The Arabic 
numeral for the number seven thousand and three is 
7,003. In this case, the digit 7 has a value of seven thou- 
sand, and the digit 3 has a value of three. The digit 0 
(zero) fills empty positions so that the other digits have 
their proper values. See Decimal system. 

Scholars do not know how Arabic numerals origi- 
nated. But the symbols for all the digits except zero 
probably originated with the Hindus in India, possibly as 
early as the 2005 B.C. The Hindus developed the zero 
sometime after A.D. 600. The word zero probably comes 
from the Arabic word sifr, a translation of the Hindu 
word sunya, which means empty. 

Traders and merchants helped spread the Arabic nu- 
meral system across the Mediterranean region, espe- 
cially into Spain. Beginning in the 8005, merchants and 
scholars introduced it throughout the rest of Europe. 
The system came into general use in Europe when the 
digit symbols were standardized, following the inven- 
tion of the printing press in the mid-1400s. 

See also Numeration systems; Roman numerals; 
Zero. 

Arabs аге a large group of people whose native lan- 
guage is Arabic and who share a common history and 
culture. Most Arabs live in southwestern Asia and north- 
ern Africa. Arabs have also migrated to such countries 
as Brazil, Canada, France, the United Kingdom (UK), and 


the United States. P 
This article discusses the approximately 200 million 
Arabs who live in the Arab world. There are two chief 


initions of the Arab world, a political definition and a 
pa: (language-related) one. Politically, the Arab 
world is usually said to include 18 countries—Algeria, 
Bahrain, Egypt, Iraq, Jordan, Kuwait, Lebanon, Libya, 
Mauritania, Morocco, Oman, Qatar, Saudi Arabia, 
Sudan, Syria, Tunisia, the United Arab Emirates, and 
Yemen. These are called Arab countries because a 


Arabs follow many ways of life. But they are united by their history, their culture, and the diffi- 
culties of life in a land with few resources. Most Arabs are Muslims, like these men praying on a 
street in Amman, Jordan, /eft. Islam requires its followers to pray five times a day. The Egyptian po- 
tato farmers on the right live in one of the Arab world's few fertile regions. 


majority of their people are Arabs and their govern- 
ments regard themselves as Arab. 

Two other countries— Djibouti and Somalia—have 
only small Arab populations, but they are sometimes in- 
cluded in this political definition because they belong to 
an organization of Arab states called the Arab League 


(see Arab League). 


In a linguistic sense, the term Arab world refers to 
those areas where most people speak Arabic as their 
native language. This linguistic definition differs from 
the political one because some Arab countries include 
large areas populated by non-Arabs, and some non- 
Arab countries have significant Arab minorities. For ex- 
ample, the Kurds of Iraq and the Berbers of northern Af- 
rica are non-Arabs inhabiting Arab countries. At the 
same time, many Arabs live within the borders of such 
non-Arab nations as Iran and Israel. In this article, the 


The Arab world has both a 
political and a /inguistic 
(language-related) definition. 


Politically, it includes 18 coun- 


tries in the Middle East and 
northern Africa. Western Sa- 
hara, also shown, is claimed 
by Morocco. In a linguistic 
sense, the term Arab world 
refers to those areas where 
most people speak Arabic as 
their native language. 


Arab country boundary 


Arabic language area 
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term Arab world chiefly refers to hie 18 countries it 
ally considered Arab in a political sense. х 
Originally, the word Arab was probably associat 
with the camel-herding nomadic tribes ofthe a 
Peninsula and nearby parts of the midd 
was applied to settled people who spoke : 
guage. The number of Arabs who follow m + 
of life has gradually shrunk over the years 
most all Arabs live in cities, towns, ОГ villages. 
Arabs today are united mainly by аро 
culture—above all, by the Arabic language | 
literature and music. Religious and histor aa 
bind the Arabs together. Most Arabs are v rsen 
lowers of a religion called Islam. The Ar dde A% 
ical and cultural importance during tl Y Islam Fat 
was closely associated with the rise О! d 
reason, even non-Muslim Arabs hold Is 


Mediterranean Si 


7 -— Je Tun 


Mordece dox мр, el tipoli Jerusale 
f \ : Cairo, 
Mw. rL : Algeria air | 
‘gee là | 
И SENS 8-А HIAR А 


тга! African 
Republic 


Zaire 


" sparsely populated deserts cover much of the Arab 

‘Weld Nomads once roamed these deserts with their herds, but 
nearly all livestock herders live in towns or villages. The 

in this photograph are drawing water from a well. 


gerd. The modern Arab identity emerged during the 

Жз and 1900s, when most Arab lands were colonies 

s E. Thus, Arabs also share a sense of 
as former subjects of European rule. 

Despite this common heritage, deep differences exist 
mong the Arab countries. For example, many Arab 
‘Suntries possess valuable petroleum deposits. The ex- 
Partof oil has made some of these countries, such as 

and Qatar, extremely rich. But such countries as 
and Yemen remain poor. Some countries, includ- 
*9lordan and Lebanon, have highly urban societies, 


sina, 35 Mauritania and Yemen, have rural societies 
on farming or herding. Some nations, such as 
lebanon and Tunisia, have been heavily influenced by 
жыт culture, Others, including Oman and Saudi 
remain strongly traditional. These and other dif- 
гелсе caused conflicts, and even wars, within 


have 
Se Arab world, 


Land of the Arabs 


b word extends over about 13 million square 
Arabian vers roughly three main regions: the 
Mrica; t insula (sometimes called Arabia); northern 
Which Li of an area called the Fertile Crescent, - 
‘tical lang T Iraq, Jordan, Lebanon, Syria, and the his- 
PonArab Of Palestine, Palestine today consists of the 
West Bank an Of Israel and two Arab territories—the 

Despite the Gaza Strip. 

Percents € vast area of the Arab world, only a small 
ls E itis suitable for human settlement. Much 
T hot and dry, and it has large desert 

deserts of 4, Include the Sahara in northern Africa, the 
Athe lire Arabian Peninsula, and the Syrian Desert. 
S those ofthe” are snow-capped mountains, such 
D the е Grand Atlas range in Morocco and parts 
leis wal) ОП Mountains. The vast majority of Arabs 
and Well-watered hil г bus 

humid co illy regions, fertile river valleys, 

astal areas. The most densely settled area 


many people work in industry or commerce. Oth- 
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is the Nile Valley and Nile River Delta of Egypt Virtually 
all the people of Egypt—about a quarter of all Arabs 
live in this area. A large number of Iraq people live in 
the fertile delta between the Tigris and Euphrates rivers 
Other population centres include the coastal and hill 
zones of northwestern Africa and of Lebanon, Syria, and 
parts of Palestine 

Historically, the scarcity of water and the resulting 
limited farming capacity have hampered population 
growth and economic development in Arab lands. How- 
ever, they may have encouraged the development of 
trade, especially before the 1800s 


Life in the Arab world 


When people think of Arabs, they often picture no- 
madic herders, or Bedouins, living in tents and crossing 
the desert with their camels, sheep, goats, or cattle in 
search of water and grazing land. Today, less than 1 per 
cent of Arabs are nomads. Livestock herding now re 
sembles ranching rather than nomadic life, and ani- 
mals—even camels—are usually transported by truck. 

About half of all Arabs live in cities and large towns. 
Many of these people work in factories or in such fields 
as business, government, and health care. Most other 
Arabs live in villages or small towns and work as farm- 
ers or in local trades. In many Arab countries, the cre- 
ation of modern road networks has enabled industries 
to spread to rural areas, and some villagers have jobs in 
nearby factories. 

Language. Virtually all people who consider them- 
selves Arabs speak Arabic as their native language. But 
the forms of spoken Arabic vary considerably from one 
region to another. Arabs who speak different dialects 
can communicate through a common form of Arabic, 
usually called Modern Standard Arabic (MSA)— fusha in 
Arabic. MSA is a simplified version of the Arabic of the 
Quran, the sacred book of Islam. MSA serves as the 
chief form of written Arabic in all Arab lands. It is also 
the language used in most schools and in radio and TV 
news broadcasts throughout the Arab world. 

Many other languages are used in various parts of the 
Arab world. For example, French is widely spoken in the 
former French colonies of Algeria, Morocco, and Tuni- 
sia. 
Religion. More than 90 per cent of Arabs are Mus- 
lims. Most belong to the Sunni branch of Islam. How- 
ever, significant Shiite Muslim communities exist in Iraq, 
the eastern Arabian Peninsula, and Lebanon. Some Shi- 
ites live in most other Arab countries. Small numbers of 
Arabs belong to other Muslim groups. ' 

Druses, who follow a religion related to Islam, live 
mainly in Lebanon, Syria, and the historical region of 
Palestine. Most non-Muslim Arabs are Christians. The 
Copts of Egypt belong to one of the oldest Christian 
sects. Other Christian Arabs belong to various Eastern 
Orthodox, Roman Catholic, or Protestant churches. They 
live mainly in Iraq, Jordan, Lebanon, Syria, and Palestine. 
Small communities of Jews live in some Arab countries. 

Family life. Arabs strongly value family ties and hos- 
pitality. Traditionally, Arabs have placed great рө, 
tance on belonging to family or kinship groups, wii - 
ing the extended family, clan, and tribe. An extende 
family includes members of two or more generations, 
many of them sharing one home. A clan consists of sev- 


492 Arabs 


eral related families. A tribe might include hundreds of 
families. In the past, most social and even many busi- 
ness activities took place within these groups. Often, 
parents sought marriage partners for their children from 
within the clan or tribe. The kinship system also empha- 
sized hospitality as a source of honour. A host who 
could entertain raised the standing of the entire tribe. 

Today, some kinship ties have loosened, especially in 
the cities. The impact of Western values and the need 
for some people to move far from home to earn a living 
have tended to weaken family relationships. But for 
many Arabs, the family continues to be the main source 
of social and economic support. Many rural Arabs still 
live in extended families, and even most city dwellers 
live near relatives. It is still common for parents to ar- 
range their children's marriages. 

Traditionally, women supervised the raising of chil- 
dren, the preparation of meals, and the organizing of 
family celebrations. In some countries, economic pres- 
sures and educational opportunities have led a growing 
number of women to work outside the home. 

Education. Until the 19005, religious authorities op- 
erated most schools in the Arab world. Today, all Arab 
nations also have free, nonreligious primary and sec- 
ondary schools. In most Arab countries, about 90 per 
cent of all children receive at least a primary school ed- 
ucation. Some Arabs consider education less important 
for girls than for boys. But all Arab nations provide pub- 
lic schooling at all levels for both sexes. 

Some Arab institutions of higher education have ex- 
isted for centuries. For example, al-Azhar University in 
Cairo, Egypt, was founded about 970. Today, there are 
approximately 85 universities in the Arab world. 

Literature and the arts. Arabic literature began 
about 1,500 years ago. The first major Arabic work was 
the Quran, the holy book of Islam, which dates to the 
600s. The Quran is still regarded as the greatest master- 
piece of Arabic literary style. See Quran. 

Classical Arabic literature extends from the time of 


Traditional Arab architecture places great importance on 
privacy. Many houses are constructed around a central court 
yard, like the homes in this neighbourhood in Damascus, Syria 


the Quran to about the mid-18005 and includes a rch 
tradition in both poetry and prose. Prose literature cs. 
ers a wide range of forms and styles, from the popular 
tales of the Arabian Nights to such scholarly works 
the Muqaddama of Ibn Khaldun, a historian of the 
13005. The Mugaddama examines the rise and fall of 
ilizations. A highly developed poetic tradition flourishes 
beginning in the 700s. Arabic poets produced verses 
great lyric beauty as well as poetic works expressing 
deep philosophical or religious thought. Today, poe 
remains especially beloved by Arabs. Stories, novels 
and plays are also published in great numbers. 

Arabs took part in the flowering of art and architec 
ture throughout the Muslim world from the mid-7ilss 
about 1700 (see Islamic art). Such traditional сгайз& 
glass blowing, metalworking, and pottery making stil 
flourish today. During the 1900's, painting and sculpur 
have become popular in many Arab lands. 

Traditional Arab music, with its strong rhythmic pë 
terns, is closely linked with the poetic tradition. Той} 
many musicians experiment with new styles, mixing 
pects of Arab and non-Arab music or combining 506 
from different parts of the Arab world. 

Food and drink. Beans, chickpeas, lentils, and ië 
are basic foods in most Arab lands. They may be mide 
into stews, or cooked with water, oil, vegetables 
seasonings to form various pastes. People eie 
by scooping up mouthfuls with thin Arab bread, cate 
pita in the West. In northern Africa, couscous Se 
cracked wheat) replaces rice as a basic food to some 
tent. Arabs also enjoy meat, fish, and a wide variety 
salads, cooked vegetables, and yoghurt. Sesame 
paste or oil adds a special flavour to many bare 

Fresh and dried fruit are the main desserts Bu 
pastries such as baK/ava which is made with в: i 
chopped nuts, are served on пары M 
and tea are the most popular beverages. b 

Clothing. Because of the hot climate of e 
lands, both men and women have traditionally ya 


xt cover most of the робу 7 


loose-fitting garments the x "d 
j à n's gam. 
head, shielding them from the sun. les ist 
usually consist of a floor-length dress pe won 

hood. In areas where Islam is a strong a [ 
may wear a veil in public. Many wome г short or 


al а! 
style dresses ог slacks. They rarely we 


less dresses or let their hair hang v consita, 
jon 0! 


Traditional men's clothing might nation oi 
length robe, or à « loak over some com s 99 
vest, skirt, and loincloth. Some farmers ү orf 
sers. Many men also wear à turban, sku 6 Pe bi 

a loose, folded headscarf, often he H al Той\ 
orative cord called an agal, also spelle peii! 
many men wear Western style clot ing, ma" 
cities. Some men combine elements 0 a 
ditional dress „ormo 

Shelter. Most rural Arabs live In one dido, 
houses of brick, mud-brk k, of stone y of 0 
tecture, in particular takes à wide vari ейи 

| sctures to the } 


simple гесїапди!г 


houses of northe 
^ 
is cheap and easy to use, à d it (aet 
t nd cold However, „prick 1 
lation against heat and € mu " 
| : сіу replacing тїї 
der blocks are ir asin c 


Western-sty 


large cities. But traditional Arab architecture can also be 
found in urban areas. The distinctive many-storeyed 
mud-brick or stone buildings of Yemen and southern 
Saudi Arabia rank among the world's first “skyscrapers” 
ee Yemen [picture]. Many homes or buildings open 
onto a private or semiprivate central courtyard, while 
blank walls face the street. 

Economy. For centuries, the Arab world was a cross- 
mads of international commerce. Arab and other mer- 
chants carried such goods as spices, textiles, and glass 
between Asia, Africa, and Europe. Beginning in the 
1700s, the expansion of European commerce and indus- 
ty led to economic decline in the Arab world. Then, 
during the 1900's, petroleum became one of the world's 
most important economic resources. Together, the Arab 
lands hold about three-fifths of the world’s reserves of 
oil Petroleum has brought enormous prosperity to 
many Arab governments, permitting rapid improvement 
in education, health care, transportation, and other serv- 
kes. However, some Arab countries still face poverty. 

The countries most dependent on petroleum include 
гад, Kuwait, Libya, Oman, Qatar, Saudi Arabia, and the 
United Arab Emirates. But nearly all Arab states rely 
heavily on the export of petroleum, other raw materials, 
3nd agricultural products. Manufacturing is developing 
slowly in the Arab world. Only Jordan, Lebanon, Mo- 
tocco, Tunisia, and, to a lesser extent, Egypt receive a 
Significant amount of income from manufacturing. 

Ascarcity of fresh water limits agricultural develop- 
ment in most areas. Agriculture can be extended only 
rough large-scale irrigation projects. In addition, in 
many countries, a small number of wealthy landowners 
Mace controlled most of the farmland, which was 
p poverty-stricken peasants. Since the mid- 

' Arab governments have put more land in the 


= of the farmworkers, But most of them remain 


History 


E үш» before Islam, The word Arab first ap- 
docume ocuments dating to about 850 B.C. The 
isnow ү еп by the Assyrians, a people of what 
tamel ld, ggest that the early Arabs were nomadic 
fiel. The A, ers centred in what are now Jordan and Is- 
еер неп Spread north and east through 
a 1 

Arabian Penile Iraq, and south into the centra 
establish м неч B.C, Arab families or tribes began to 
Caravan d | states, often at centres for the overland 

Ia and p, E Two important states were centred at 
Capital of e ы Petra, їп what is now Jordan, was the 

e Romas 5 known as Nabateans. It was conquered 
italy Ap, > in AD. 106 but continued to flourish until 
Under Rom, : 200s. Palmyra, in the Syrian Desert, fell 
its height į ез domination by about A.D. 160. It reached 

E tin the mid-2005. 
Cog дыз and spread of Islam. Muslims believe that 
hamma ed the teachings of Islam to the prophet Mu- 
Brew up; uhammad was born about A.D. 570 and 
ecca, a town in western Arabia. He began 
Out 610. Muhammad founded the first com- 
P Mecca Uslims in Medina, then called Yathrib, north 
tontrolleg ma community rapidly grew into a state that 


Puch of the peninsula. 
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After Muhammad's death in 632, leaders called ca- 
liphs headed the Islamic state. Armies under the caliphs 
soon seized the rest of Arabia and an area stretching 
from Egypt to Iran. The result was a vast new empire 
dominated by Arabian Muslims, with Islam as the offi- 
cial religion and Arabic as the official language. 

For several hundred years, the political life of the em- 
pire was dominated by three families from Muham- 
mad's tribe of Quraysh: the Umayyads, the Abbasids, 
and the Alids. The Umayyads ruled from 661 to 750. They 
extended the empire as far west as Spain and as far east 
as India. In 750, the Umayyads were overthrown by the 
Abbasids, but retained contro! of Spain. After about 850, 
the Abbasids increasingly lost control of distant parts of 
the empire to local Islamic dynasties (ruling families). 
The Alids, main rivals of the Umayyads and Abbasids, 
made many unsuccessful attempts to overthrow them. 
The Alids finally established the Fatimid dynasty in 
northern Africa in 909. It ruled until 1171. 

A sense of Arab identity resulted partly from use of 
the Arabic language and partly from pride in the Islamic 
empire. It also stemmed from identification with the rich 
literary culture that developed under the Umayyads and 
Abbasids. For the history of this period, see Muslims 
(Early period; The spread of Islam). 

From the 10005 to the 15005, parts of the eastern 
Arab lands were conquered by several waves of non- 
Arab invaders. Chief among these were the Seljuk Turks 
and the Mongols, who executed the last Abbasid caliph 
in 1258. Northern Africa remained in the hands of local 
groups, mainly Arabs and Berbers. 

Ottoman and European rule. By the mid-15005, 
most Arab lands were controlled by the Ottoman Em- 
pire, centred in what is now Turkey. Many high Ottoman 
officials were of Arab origin. The Arabs regarded them- 
selves as Ottomans and Muslims, not as Arabs. 

Beginning in the mid-17005s, the rapid economic and 
military development of much of Europe gave European 
states an advantage over the Ottomans. In their efforts to 
modernize their economies, the Ottomans often devel- 
oped large debts to European financiers. The financiers 
then sometimes persuaded their governments to seize 
economic or political control of Ottoman possessions to 
ensure repayment of the debts. In other cases, European 
nations simply invaded Ottoman territories. France 
began occupation of Algeria in 1830, and it controlled 
Tunisia and Morocco by the early 19005. Beginning in 
the late 18005, the United Kingdom took over Egypt and 
Sudan, and it controlled many coastal areas of Arabia. 
Italy gained control of Libya in 191 2 pA 

Arab nationalism arose against the backgroun о 
both European colonial rule and increasing nationalist 
feeling among the Ottoman Empire's Turkish majority. It 
was part of a nationalist idea that spread through much 
of the world during the 1800's and 19005. This idea 

tated that humanity was divided into distinct nations or 
Ds les. The members of each nation shared a common 
Faan and language, and each nation had a historic 
claim to a particular national Homeland: РЕТ 

Among most Arabs, Islam remained the тп g 
force for many years. Significant Arab nationalist move: 
ments did not develop until the early 1900s. These : 
movements then took two forms. In some ган ч 
alist feeling arose around particular areas. In others, ї 
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centred on the Arabic language as a source of unity. 
This form of nationalism later grew into the movement 
for Arab political unification called Pan-Arabism. 

After the Ottoman Empire entered World War | on 
the side of Germany in 1914, the British helped stir up 
an Arab nationalist revolt against the Ottomans. The Brit- 
ish promised the leaders of the revolt that they would 
recognize an independent Arab government in former 
Ottoman territories after the war. But they also made a 
secret agreement with France to divide these territories 
into British and French spheres of influence after the 
war. When the war ended in 1918, the League of 
Nations—a forerunner of the United Nations—divided 
the Arab lands still held by the Ottomans between the 
United Kingdom and France. In turn, the UK and France 
were expected to supervise these lands—known as man- 
dated territories—and help them attain self-government. 
The UK received mandates over Iraq and over Palestine, 
which included present-day Jordan and Israel. France re- 
ceived what are now Syria and Lebanon. 

Struggles for independence. By the early 19205, 
the main centres of population in the Arab world had 
been split into more than 15 European colonies and pro- 
tectorates (territories under partial control). These colo- 
nies had become divided politically, economically, and, 
increasingly, culturally. For this reason, the goal of Pan- 
Arab unification became less important than that of in- 
dependence within each colony. 

Beginning in the 1920, the Arab countries gradually 
gained independence. Some, such as Bahrain and Ku- 
wait, made the change peacefully. In others, notably Al- 
geria, violent struggles took place. The last colonies to 
become independent—British-ruled Bahrain, Qatar, and 
the states that now make up the United Arab Emirates— 
did so in 1971. 

Since independence. Traditionally, political life in 
most Arab lands had been dominated either by a small 
number of wealthy individuals or by the army. The Euro- 
pean powers took limited steps toward developing insti- 


Petroleum, the Arab world’s most important resource, has 
brought great wealth to some Arab countries. Arab lands hold 
about three-fifths of the world’s oil reserves. 


tutions of democratic government in their Arab с 
nies. But they kept such institutions from 

strong enough to threaten colonial rule. They also the 
to create economic or educational systems that wadi 

stimulate the growth of a middle class, As a result š 

independent Arab states have continued to be niet 
traditional wealthy families or by the army. 

The search for unity. Several times, two or three 
nations have attempted to unite into a single state fe 
example, Syria and Egypt joined to form the Unitedis 
Republic іп 1958. The union ended when Syria witht 
in 1961. Such efforts have stemmed partly froma bee 
in Pan-Arabism. But in many cases, they also repre 
sented attempts by a weak government to maintas s 
rule by uniting with a stronger neighbour. 

In 1945, seven countries founded the Arab Leaga 
Today, 20 countries belong to the league. The orgia 
tion works to promote closer political, economic as 
social relations among its members. 

Pan-Arab unity remains an ideal for some Arabs М 
the different economic needs and political goals offi 
Arab states have at times made them bitter rivals De 
wealth of some Arab countries from petroleum eg? 
has contributed greatly to tension. Petroleum-poow 
states resent the wealth of their richer neighbours ist 
seek to share in the oil income. Sharp disagreemet 
have also occurred among petroleum exporters 9 
pricing and production policies. Such disagreemet 
helped set off the invasion of Kuwait by Iraq 1 um 
which severely divided the Arab states. Several d 
countries, most notably Saudi Arabia and Eo 
part in the Persian Gulf War in 1991 and hel 
Iraqi forces from Kuwait. 

The Arab-Israeli conflict 
struggle between two nationalist movements, 
which claim Palestine as their homeland. The 
dates to the early 19005, after significant pee 
ropean Jewish immigrants began to enter Pa х 
1917, the United Kingdom declared its SUPP ей 
creation of a Jewish homeland in Palestine. Я 
had also promised support for an indepen ich id 
state in former Ottoman Arab provinces: W^... 
Palestine. Tension between the Arabs an ao 
settlers grew. In 1947, the United be hot 
dividing Palestine into an Arab state апо? елім 
The Arabs rejected this plan, of! 
nations invaded the newly formed state ‘nian Ao 
the war that followed, thousands of Pales! 


ugees fled to neighbouring 


treaty 
The war ended in 1949, but nO pene а pastens | 


i con 
signed. Since then, the Arab-Israeli € ошап 


can best be undort 


sal 4 
major importance in the Arab wor : and 1903 | 
ple died in wars fought in 1956, 1967, Hundreds " 
an Israeli invasion of Lebanon In * vin thel 


died in Palestinian guerrilla attacks pe in ya 
series of violent demonstrations rat 2 
occupied territories that began In "in with 

In 1993, Israel reached a peace " ^" 
Palestine Liberation Organization i pales"! 
proved by Arab countries to juo а 
The agreement covered the 514 du 
government for Palestinians pit israeli force 
occupied territories. In 


May 197 tet 
pleted their withdrawal from thes 


Arab countries a | 


айз in 1994 between Israel and Jordan ended the state 
wit between the two nations. For more details, see Is- 
mei History; Middle East (History). 

The Arabs today continue to face major challenges. 
We problems of poverty, overpopulation, poor health 
um. and inadequate educational facilities are severe іп 
seme Arab states. In other countries— especially thinly 
populated ones— enormous oil wealth has enabled gov- 
ements to establish high-quality medical care and ed- 
кайп. But an effective way of bringing those benefits 
poorer, more populated countries has yet to be 
tend In addition, the oil-rich states must plan for the 
Фу when the oil reserves run dry. Many Arab countries 
— working to develop other economic activi- 

While some Arab countries, such as Yemen, have 
opted democracies similar to those practised in the 
West others are seeking alternative ways to resolve 
0005 between Islamic tradition and Western influ- 
tee. A further challenge facing several countries is to 
fed ways to solve religious or ethnic disputes, such as 
ese among Sunni and Shiite Muslims, Christians, and 
Dnses in Lebanon or between Islamist movements and 
Se governments of Algeria and Egypt. 

Related articles. See the separate articles on the countries 
Wer Arabs live. See also the following articles: 
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Kk erature Islam Sahara 
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What Questions 
Mage age of Arabs today are nomads? 
inl densely settled area in the Arab world? 
Watkin eto Arabness' first appear? Why? 
а ууз ‘erature is especially beloved by Arabs? 
How dig rey important in much Arab architecture? 
ме idi ions gain control of many Arab lands in 
When dig Pre widely used in the Arab world? 
What is an eM cant Arab nationalist movements develop? 
Мало greece family? A clan? A tribe? 
Ps have traditionally dominated Arab politics? 


boasted Was a skilled weaver in Greek mythology. She 
than th that she could weave fabrics more beautiful 
топ by Athena, the goddess of arts and 
t contest 4 ^ C6pted Arachne's challenge to a weav- 
thena wove a tapestry that pictured mor- 
"work span hed by the gods for their pride. Arach- 
ke les Owed the shocking misbehaviour of gods 
Msas bea 565. When Athena saw that Arachne's work 
ЧИ as her own, the goddess ripped the fab- 
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ric. As Arachne tried to hang herself, Athena took pity 
on her and transformed her into a spider. Arachne s skill 
survived in the spinning of webs by spiders. 

Arachnid is any member of a class of small. insectitke 
land animals. The best-known arachnids are spiders. 
ticks, mites, scorpions, and harvestmen. Arachnids. un 
like insects, have no wings. Their bodies are divided 
into two main parts, the abdomen and the cephalotho- 
rax, which consists of the head and the thorax joined to- 
gether. Insects, however, have three main body part 
the head, the thorax, and the abdomen. Arachnids have 
four pairs of legs, but have no antennae (feelers). Insects 
have antennae, but only three pairs of legs. 

Arachnids have from one to six pairs of simple eyes. 
Some species are eyeless. Unlike insects, arachnids 
have no compound eyes leyes that are made up of many 
smaller eyes crowded together. Some arachnids 
breathe like insects by means of air tubes. Others have 
breathing organs somewhat like lungs. called book 
lungs. These are small sacs within the abdomen. con- 
nected with the outer air by small openings. Within each 
sac are many layers of tissue resembling the leaves of à 
book. Air enters the sac through the openings and fur- 
nishes oxygen to the blood flowing through the leaves. 
Most spiders have both air tubes and book lungs. 

Some arachnids are harmful to human beings. Certain 
of them can inflict poisonous bites or stings. Others 
suck the blood of human beings and animals, and may 
carry serious diseases. Spiders, harvestmen, and many 
other arachnids are helpful to human beings because 


they eat harmful insects. 

Scientific classification. Arachnids make up the class 
Arachnida in the phylum Arthropoda. The Latin and common 
names of the four most important orders are: Acarina— mites 
and ticks; Araneae— spiders; Opiliones—harvestmen; and 
Scorpiones- scorpions. Among the other orders are: Pseudo 
scorpiones. pseudoscorpions; and Uropygi- whip scorpions. 


Related articles in World Book сев 
Arthropod 
Black widow Spider 
Chigger — 
poche pis Trap-door spider 
Arafat, Yasir (1929- |, became chairman of the Pal- 


estine Liberation Organization (PLO) in 1969. The PLO is 
a confederation of Palestinian Arab groups that work to 
establish an Arab state in what was once Palestine. Most 
of the area that formed Palestine is now part of Israel. 
See Palestine; Palestine Liberation Organization. 
Arafat was born in Jerusalem, in what was then the 
British mandate of Pales- 
tine. He earned a degree in 
civil engineering at the 
University of Cairo, in 
Egypt. In the 1950's, Arafat 
helped organize various 
Arab guerrilla groups; in- 
cluding A/ Fatah, which is 
now part of the PLO. Begin- 
ning in the 19605, he 
helped plan many Al Fatah 
raids against Israel. Israel 
responded by attacking 
PLO bases in Lebanon. Ara- 
fat addressed the United 


Yasir Arafat 
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Nations (UN) General Assembly in 1974, and the UN then 
recognized the PLO as the representative of the Arabs of 
Palestine. 

In 1983, fighting broke out between PLO supporters 
of Arafat and those who opposed him. The rebels forced 
Arafat and his supporters to leave their bases in north- 
ern Lebanon. But Arafat remained as PLO chairman. 

The PLO did not recognize Israel's right to exist. But in 
1988, Arafat persuaded the PLO to accept Israel's right to 
exist alongside an independent Palestinian state in terri- 
tories in Palestine that Israel had occupied after the 1967 
Arab-Israeli war. The territories are the Gaza Strip and 
West Bank. The PLO declared the existence of the state 
and elected Arafat its president. But Israel continued to 
occupy and, in effect, govern the area. 

In September 1993, the PLO—under Arafat's leader- 
ship—signed an agreement with Israel for a plan for self- 
government for, and Israel's withdrawal from, the Gaza 
Strip and the West Bank. The PLO and Israel also gave 
unqualified recognition to each other, and then agreed 
to work to end their conflicts. In 1994, Arafat returned to 
Gaza after 27 years in exile. 

Aragon. See Castile and Aragon. 

Aral Sea is a large saltwater lake. It lies on the bound- 
ary between Kazakhstan and Uzbekistan, about 282 kilo- 
metres east of the Caspian Sea. The Aral Sea is one of 
the largest inland bodies of water in the world, Since 
the early 1960s however, irrigation has caused the lake 
to shrink to about 60 per cent of its former size. The lake 
now covers about 40,100 square kilometres. It contains 
many islands. 

Aramaic language is a language of the Middle East. 
It belongs to the Semitic family of languages, along with 
Hebrew and Arabic. Aramaic and Hebrew are classed as 
North West Semitic languages. The earliest evidence of 
Aramaic dates from about 900 B.C. Jesus Christ and His 
disciples spoke Aramaic. Aramaic is still spoken by As- 
syrian Christians in isolated areas of Syria, Turkey, Iraq, 
and Iran. The wide geographical extent of the language's 
use has resulted in many distinct dialects. 

The earliest samples of Aramaic writing date from 
about 900 B.C. Parts of the Biblical books of Ezra and 
Daniel and some of the ancient manuscripts known as 
the Dead Sea Scrolls were written in Aramaic. A number 
of major Jewish works of the period from A.D. 1 to 600 
were composed in Aramaic. 

See also Hebrew language and literature; Semitic 
languages. 

Aran Island lies in the Atlantic Ocean off the coast of 
Donegal in the Republic of Ireland. The island is also 
called Aranmore. It is 6 kilometres long and 5 kilometres 
wide. The land is steep and rocky. The island is about 5 
kilometres from the mainland town of Burtonport. 
Smaller islands lie near Aran. 

Aran Islands are in Galway Bay, about 48 kilometres 
from Galway. They are part of the irish province of Con- 
nacht. The islands area is about 4,570 hectares. The pop- 
ulation is about 1,600. The main islands are Inishmore 
(the largest), Inishmaan, and Inisheer. 

All three main islands are mountainous and rugged 
Patches of fertile land have been cleared by the island- 
ers from sand and seaweed. These patches of land sup- 
port livestock, the island's chief export. Most men also 
make a living from fishing. The women use local wool to 


make the world-famous Aran knitwear. Fishing crews 
use currachs, boats made from light laths and tarred 
canvas. The islanders speak Gaelic. 

Inishmore has many prehistoric remains, The mos 
impressive is Dun Aengus, a large semicircular stone 
fort on the edge of a cliff. 

Aranda are a tribe of Aborigines who live in north 
central Australia. They once used simple tools of stow 
or wood for hunting and digging in the desertarez 
where they lived. But they had a rich and complexré- 
gion and an elaborate system of kinship. These factor 
bound the members of the local group to each othe: 
They spoke a language different from that of their ni 
bours. The Aranda had four dialects of this language 
Many Aranda now live on government and missions 
tions. They have lost their traditional way of life. 

See also Namatjira, Albert. 

Ararat was the country where, according to the Bie 
Noah's ark landed after the Deluge. The Biblical stoyt 
told in Genesis 6-8. Ararat was the area surrounding 
Lake Van in ancient Armenia, now part of Turkey. May 
people believe that Noah's ark came to rest on Mout 
Massis, the tallest mountain in Ararat, known todays 
Mount Ararat. However, the Aramaic and Syriac tras 
tions of the story speak of the ark landing in the mout 
tains of Kurdistan, which are located southeast of 
Van. j T 
The land of Ararat is also mentioned in I Kings 
and Isaiah 37: 38. These passages tell that the sons 
Assyrian king Sennacherib fled to Ararat after they 
their father. 

See also Noah; Armenia (map). E 
Arawak Indians were the first American Indians 
Christopher Columbus met in the Americas a 
Arawak lived in most of the islands of the Wee 
Arawak who lived in what are now eastern 2 ur 
Caribbean islands of Hispaniola and Puerto is à 
called Taíno Indians. Other groups of b Я 
Arawakan languages lived in the Amazon № 
and other parts of South America. 

Some Arawak villages may have ha vefdom 

| ized into chie 
people. The villages were organizi ship of me 
with up to 80 villages under the leader: оће!" 
сідие or chief Villages compe! 


ceremonial game played with a r tone манй 
courts lined with standing slabs of eri and РТМ 

rew such crops as maize, yams, COUN 7 andi 
gre p 


Я han 
root crop. Their diet inc luded fish she roden 
meat of iguanas, sea turtles, and à 
called the Autia 


cal labour. This forced labour ет бо f 
wak population and destroyed ihor indians 
life, By the mid-1500s nearly a the 
the Caribbean had died 
See also West Indies. tle: 
( s land ба one of 
Arbela. See Army (Famou M dispute ушш 


Arbitration is the judging аж 
ose decision ^ ine 


һ 
more impartial people w ud i 
binding. The judges are called arh за йш 
of an arbitration board. The ar a neutral 


the parties to the dispute, OF 


designated by them. The decision of the arbitrators is 
known as an award. Arbitration may be employed be- 
tween individuals, groups, or nations. 

Commercial arbitration is a process in which busi- 
ness organizations submit their disputes to one or more 
wbitrators selected to decide the controversy. It has 
been practised in England and other European coun- 
ties for many years. Commercial arbitration has also 
been useful in resolving disputes between companies 
of different nations. 

Industrial, or labour, arbitration is the settlement 
of disputes between employers and labour. In voluntary 
arbitration, management and labour agree to submit the 
dispute to arbitration and to abide by the award. In com- 
pulsory arbitration, the government orders a dispute to 
be submitted to arbitration because the dispute affects 
the public interest. 

Most industrial disputes involve fixing wages, hours, 
ind conditions of labour. Arbitration is sometimes a way 
of settling grievances and avoiding or ending costly 
strikes and lockouts. Compulsory arbitration is usually 
ordered only after voluntary methods have failed. This 
system for settling disputes originated in New Zealand 
ind was practised there from 1894 to 1932. It has also 
been practised in Australia and Norway. 

International arbitration is the settlement of dis- 
putes which arise between two or more nations. The 
dispute is submitted to impartial judges, who are cho- 
sen because of their particular knowledge of interna- 
tional affairs, These judges may be members of the Per- 
manent Court of Arbitration or may be other individuals 
selected for the purpose. Their decisions are regarded 
35 binding, 

International arbitration has been practised since the 
эң ^ the Greek city-states. During the Renaissance pe- 
Ri, hope frequently served as arbitrator in settling 

putes of European monarchies. The Jay Treaty of 
Fes the Treaty of Ghent of 1814 provided means 
lim Eg disputes among nations. The United King- 
Albam nud States used arbitration to settle the 
01892 а in 1871 and the Bering Sea controversy 
po e powers joined in promoting the adop- 


tion m 
m arbitration at the first Hague Peace Conference in 
R 
рө articles in Word Book include: 
Det mayor ет Line of Demarcation 
Int „зу of Peace 
rational relations 
Arbo, A ; 
Ta is a day specially set aside for treeplanting. 
Ustra ag Celebrated in the United States, in 1872. In 
Australian o mmenced in Victoria in 1923, when the 


Which school en League organized an Arbor Day on 
Sands of tre children and others planted many thou- 
Day or Earth v. But recently a broader concept, Earth. 
Provement h eek, aimed at general environmental im- 
From anci аз superseded Arbor Day. р 
Жо cere ent times, people have planted trees in reli- 
dren were born Some planted trees whenever chil- 
Ath x 
Morton, 28У began in Nebraska, U.S.A. Julius Sterling 
Would enr Paper publisher, realized that trees 
Тоц ich the soil and conserve moisture in it. 
Nebraska Is efforts, April 10, 1872, was set aside as 
Sfirst Arbor Day. After Morton died, the 
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Nebraska legislature changed the date of Arbor Day to 
his birthday, April 22, and made it a legal holiday. Other 
states recognized the value of tree planting and also 
began celebrating Arbor Day. 

Arboretum is an outdoor laboratory where trees, 
shrubs, and other woody plants are grown under natu- 
ral conditions. The plants are often arranged and la- 
belled according to the family and the relationship to 
other plants of the same species. 

Most arboretums are open to the public, and have 
been the means of developing a widespread apprecia- 
tion of this kind of landscaped botanical garden. They 
have also increased the scientific methods of growing 
hardier and more beautiful trees and shrubs. Most arbo- 
retums also have trial sections where experiments are 
made in raising new and rare plants. Sometimes special 
sections of arboretums are devoted to such plants as 
vines and shrubs. 

Arborvitae is the name of certain evergreen trees na- 
tive to eastern Asia and parts of North America. These 
trees have small, scalelike leaves that grow flattened 
against the branches. They bear many small cones. The 
oriental arborvitae, a species native to northern China, is 
planted in some gardens. This tree grows as tall as 12 
metres, but many gardeners keep it trimmed to 3 metres 
or less. Two species of North American arborvitaes are 
commonly known as the northern white-cedar and the 
western red-cedar (see Cedar). 


Scientific classification. Arborvitaes make up the genus 
Thuja in the cypress family, Cupressaceae. The oriental arborvi- 


tae is Thuja orientalis, 


Arbuthnot, John. See John Bull. 
Arbutus is the name given to a number of evergreen 
plants of the heath family. Most of them are shrubs or 
trees. In eastern and central Canada and the United 
States, the best-known is the trailing arbutus, a creeping 
plant with fragrant white or pink flowers. In New Eng- 
land, it is called mayflower. The Pilgrim Fathers are said 
to have given it this name. The strawberry tree comes 
from southwestern Europe but has been introduced as 
an ornamental tree in many areas. It grows from 3 to 9 
metres, has white or pink flowers, and strawberry- 
shaped and -sized fruit. 

Scientific classification. The trailing arbutus belongs to the 
heath family, Ericaceae. It is classified as Ер/даеа repens. The 
strawberry tree is Arbutus unedo. 


See also Flower (picture: Flowers of woodlands and 


ts). 
po in geometry. See Circle (Parts of a circle). 


Arc, Electric. See Electric arc. 
. See Joan of Arc, Saint. 

А К stands at the head of the wide, 
tree-lined avenue called Champs Elysées in Paris. It } 
stands in ће Place Charles de Gaulle (formerly the P zl 
de [Etoile] where 12 avenues meet. Its name means Arc 
of Triumph. Napoleon began the arch as a monument to 
his troops in 1806, and Louis Philippe completed it ш 
1836. It stands about 50 metres high and 45 metres wide, 
and has a central archway 15 metres wide. The Шш Ў 
walls bear the names of 386 of Napoleon s genera m 
96 of his triumphs. Jean Frangois Thérése Chalgrin e- 
signed the arch. Sculptor Frangois Rude designed one 

g up of statues along the outer walls ofthearch. — 
gv French made the grave of their Unknown Soldier 
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beneath the arch after World War 1 (1914-1918). An eter- 
nal flame burns there in his honour. 

See also France (picture); Paris (picture: The Arc de 
Triomphe); Unknown soldier. 

Arc light is any lighting device in which a current of 
electricity produces light by leaping across a gap in an 
electric circuit. The two ends of the gap in the circuit are 
called po/es or electrodes. The current flowing between 
the electrodes produces the electric arc (see Electric 
arc). The arc causes the ends of the electrodes to be- 
come extremely hot, and the heat results in intense 
brightness. 

The electrodes of a typical arc light are two pointed 
rods, generally made of pure carbon or of carbon mixed 
with various chemicals. The current leaping from the 
end of one electrode to the nearby end of the other 
causes them to turn to glowing vapour and gradually 
waste away. For this reason, an automatic electrode 
feeding mechanism is necessary to keep the ends of the 
electrodes the proper distance apart. A regulating de- 
vice keeps the current flowing at a uniform rate. 

The carbon arc lamp was the first practical commer- 
cial electric lighting device. However, use of the arc 
lamp today is limited. Arc lights are now used chiefly 
where extremely bright and concentrated light is 
needed. For example, the carbon arc lamp is used in 
searchlights, theatre spotlights, photography, therapeu- 
tics (treatment of diseases), microscopes, and special 
lighting research. The high-pressure xenon short arc 
provides an excellent light source which is used for film 
projectors. 

See also Electric light. 

Arc welding. See Welding. 

Arcadia, one of the departments of present-day 
Greece, was an important region in ancient times. About 
108,000 people live in this region of mountains and fer- 
tile valleys in the central Pe/oponnesus (Greece's south- 
ern peninsula). Arcadia was the only part of the Pelopon- 


An arch can make an interesting feature on the outside of a 
building. The arch above serves as an entrance to the Old Palace 
in Katmandu, Nepal 


nesus not overrun by Dorians in the 1100s B.C Thet 
cadians preserved much of the pre-Dorian Greek ш. 
guage. In the 5005 B.C., Arcadia joined the Pelopose 
sian League, a military alliance of Peloponnesian dis 
led by Sparta. Arcadian cities remained loyal to Spay 
until 369 B.C., when they formed their own defensie 
league. The Arcadian League soon split, but Maced 
and then the Achaean and Aetolian leagues prote 
Arcadia. 

Arch is a curved structure that supports or зезна 
a building. Almost all arches span openings and sappa 
weight above them. Others are enclosed in walls 

Most arches are made of stone, brick, concretes 
steel. Arches of stone or brick consist of wedgeshge 
blocks called vousso/rs. During the construction #88 
such arches, the blocks are supported by a woodet 
frame. The last block to be inserted is the keystone $ 
centre stone at the top. The pressure of each side te 
arc against the keystone supports the arch when tht 
frame is removed. In addition, the arch is supported et | 
both sides by masonry or by other arches to keep? 
from collapsing under the weight above. 

The first people to fully utilize the arch were arde 
tects of ancient Rome. During the 3005 B.C, they bg 
to use semicircular arches to build aqueducts and 
bridges. Later, they also constructed triumphal arde 
honour their leaders. Pointed arches were develope 
during the Middle Ages. Medieval architects à 
arches in rows to form passageways called arcades 
They also built arched roofs called vaults. Arches 
shaped like horseshoes are common in Islamic 
ture. 

Related articles in World Book include: 


Arc de Triomphe Spain (picture: Ancients 
Architecture (pictures) structures) | 
Beijing (picture) Vault | 


Bridge (Arch bridges! 


| 
Arch of Constantine. 5ее Constantine the Gre | 


An arch is made ир of parts 


shaped arch stones called voussolrs ier 
of the arch, rising from springers es arch Th 
top. The crown (C is the highest un crown rote 

(Н) are the sides of the arc h, from the | 
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Athaeologists : 
the dig for remains of past human cultures. They work like detectives and treat 


5 they fi 
т. 19 they find as clues to the lives of the people who used them. Objects 


are u i 
ncovered at sites such as the one shown here. 


Archaeology 


Из итап oig scientific study of the remains of 
мы people b es, Archaeologists investigate the lives 
ind y studying the objects those people left 


Su Зада 
bones, Ene include buildings, artwork, tools, 
discoveries е Archaeologists may make exciting 
t magni аз а tomb filled with gold or the ruins 
међе iscove; emple in the midst of a jungle. How- 
ed grain зц of a few stone tools or particles of 
make tOvering ү reveal even more about early peo- 
з archaeolog) at people ate thousands of years ago 
tos АУ lives gists realize that people in the past led 
Учуб е5, With many similarities to our lives tod 
Most g that archae ioi 5 193; о our lives today. 
hel magnificent e ologists investigate, from the 
PS th uilding to the tiniest pollen grain, 


em to fo х 
rm а picture of ancient societies. 


made thousands of 


Archaeological research is the chief method available 
for learning about societies that existed before the in- 
vention of writing about 5,500 years ago. It also provides 
an important supplement to our knowledge of ancient 
societies that left written records. In the Americas, ar- 
chaeology is considered a branch of anthropology, the 
scientific study of humanity and human culture. Euro- 
pean archaeologists, however, think of their work as 
most closely related to the field of history. Archaeology 
differs from history in that historians mainly study the 
lives of people as recorded in written documents. 

Archaeologists look for information about how, 
where, and when cultures developed. Like other social 
scientists, they search for reasons why major changes 
have occurred in certain cultures. Some archaeologists 
try to understand why ancient people stopped hunting 
and started farming. Others develop theories about 
what caused people to build cities and to set up trade 
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An army of life-sized statues of soldiers and horses form an amazing collection of artifacts 
(movable objects made by people). The clay figures were found in 1974 near the tomb of Shi 
Huangdi, who ruled China in the 2005 B.C. 


es Ф 
routes. In addition, some archaeologists look for rea- out altering their appearance. Artifacts includes 
sons behind the fall of such early civilizations as the jects as arrowheads, pots, and bead bis pe 
Maya in Central America and the Romans in Europe. society with a written history may also include clty 


malt} 
lets and other written records. Features consist 


What archaeologists study 1, and other large 


" : Й ifacts, 
Archaeologists examine any evidence that can help піке artfaci 


them explain how people lived in past times. Such evi- tures cannot be separ 
dence ranges from the ruins of a large city to a few out changing their form Ecofacts ar | 
stone flakes left by someone making a stone tool long found with artifacts or features. Ecofacts b " 
ago. cient people responded to their surroun ings 
The three basic kinds of archaeological evidence are of ecofacts include seeds and animal Me 
(1) artifacts, (2) features, and (3) ecofacts. Artifacts are ob- Any place where arc haeological evidenc 
jects that were made by people and can be moved with- called an arc haeological site. 
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To understand the 
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ong the et уй 
A Roman bath uncovered at Caesaria, near Hadera. Israel isan Whale bones „па. маа үе” e ш 


si 
example of an archaeological feature Unlike «tt. features fig Batt z relate to thelr 
cannot be separated from their sites without changing form eop'e 


jour of the people who occupied a site, archaeologists 
must study the relationships among the artifacts, fea- 
tres, and ecofacts found there. For example, the discov- 
ery of stone spearheads near the bones of an extinct 
lind of buffalo at a site in New Mexico showed that 
early human beings had hunted buffalo in that area. 
Ifobjects are buried deep іп the ground, their posi- 
tion in the earth also concerns archaeologists. The sci- 
entists study the layers of soil and rock in which objects 
are found to understand the conditions that existed 
when the objects were placed there. In some places, ar- 
chaeologists find many levels of deposits called strata. 
The archaeological study of strata, called stratigraphy, 
developed from the study of rock layers in geology. 


How archaeologists gather information 


Archaeologists use special techniques and equip- 
ment to gather archaeological evidence precisely and 
accurately. They also keep detailed records of their find- 
ings because much archaeological research destroys 
the remains being studied. 

Locating sites is the first job of the archaeologist. 
Sites may be aboveground, underground, or underwa- 
ter. Underwater sites include sunken ships as well as en- 
tire towns that have been submerged because of shifts 
inland or water level. 

En sites are located easily because they are 
oa su e or can be traced from descriptions in an- 
eem де ог other historical records. Such sites in- 
Noc pyramids in Egypt and the ancient city of Ath- 
јери Зоте less obvious sites have been 
гуен Sell by nonarchaeologists. In 1940, 
the Ta e, our children in search of their dog found 
нон Cave in southwestern France, which has 

е Е зит paintings. Many important discoveries 
esl m e by archaeologists who searched tire- 

аш "sie years for a specific site or type of site. 

9 in this way, an English archaeologist named 
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Aerial photography can reveal unsuspected sites. The outlines 
of a royal Celtic monument were discovered in County Meath, 
Ireland. The monument, called Tara, dates from about 2000 B.C 


Howard Carter discovered the treasure-filled tomb of 
the ancient Egyptian king Tutankhamen in 1922. 
Archaeologists use systematic methods to discover 
sites, The traditional way to find all the sites in a region 
is through a foot survey. In this method, archaeologists 
space themselves at measured distances and walk in 
preset directions. Each person looks for archaeological 
evidence while walking forward, Archaeologists use this 
method when they want to know where sites do not 
occur as well as where they do. For example, they might 
use it to confirm that sites in a particular region occur 


on hilltops but never in valleys. 


An underwater site may 
contain cargo from sunken 
ships. Such cargo has added 
to our knowledge of ancient 
Greek and Roman times. Ar- 
chaeologists working off the 
west coast of Australia use a 
vacuum device to scoop up 
coins and other small objects, 


left. 
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Archaeologists use scientific methods to help dis- 
cover underground sites. Aerial photography, for exam- 
ple, can reveal variations in vegetation that indicate the 
presence of archaeological evidence. Plants that are 
taller in one area of a field may be growing over an an- 
cient grave or irrigation ditch. Plants that are shorter in 
another area may be growing in shallow ground over an 
ancient building or road. In addition, simple metal de- 
tectors can be used to sense metal artifacts that have 
been buried as deep as 1.8 metres. 

Surveying sites, Archaeologists begin to study a site 
by describing it. They make detailed notes about the lo- 
cation of the site and the kinds of evidence visible on its 
surface. They also take photographs of the site. 

Archaeologists make maps of most sites they find. 
The type of map drawn depends on the importance of 
the site, the study's goals, and the amount of time and 
money available. In some cases, simple maps are made 
after pacing out distances or using a measuring tape. In 
other cases, special instruments are used to survey the 
site carefully and draw detailed maps. 

After making a map, the scientists collect artifacts 
from the surface of the site. They divide the surface into 
small square areas and examine one area at a time. The 


artifacts \з an important task of the archaeologist, The 
epe as qe above are separating pieces of glass by colour in 
оре of rebuilding some of them into their original objects 


Computers can greatly speed up the process of evaluatin i 
facts and ecofacts. This team is studying the printout ofa cit 
puter used to classify objects that they have found. 


locations where artifacts are found are recorded ort 
map. Some surface artifacts can give information 
when or how a site was used. 
Excavating sites. Archaeologists dig carefully for 
buried objects in a process called excavation, The 
method of excavation depends partly on the type i 
For example, archaeologists working in a cave mig 
vide the floor and the area in front of the cave ito » 
square units and then excavate each unit иш 
chaeologists working on а temple platform mig yit 
trench into the front part of the platform and pe 
trench into the ground next to the platform. Аа 
sites, excavation may be limited to certain MC 
considerations that frequently determine the e 


Ite. 
include the nd soil at the sl 
method include the climate а es tractor 


Tools used in excavation range : Ort 
other heavy equipment to small picks an p 
In some cases, the scientists strain soll throni 
screens to recover extremely small objects dé 
cases, they analyse soil ina laboratory t0 @ fu 
grains of pollen or chemical changes Сай 
remains. í 

Working underwater. Archaeologists pel i 

thods adopted from 


derwater use many me 
ology. Aerial photography over clear "i 
the outlines of sunken harbours and tow rer oe 
called sonar scanning helps detect yao, | 
by the reflection of sound waves. pim jt 
metal detectors to uncover metal obj ines orbit 


mi 
maps of sites can be made from su 


ers carrying underwater cm deco 
at underwater sites in submersible 


chambers. They use balloons to raise 
the surface for further study A 
Recording and preserving e 
gists describe photograph, an ing to 
ts according "sed 
find. They group the objec oí pottery, 
tion. For example. broken pieces 


The seriation 
of pottery 
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Archaeologists use a method called seriation to show cultural devel 
jects of one type are arranged in a series that reflects changes in к cr 
ample below shows how pottery developed in the Tehuacán Valley of Mexico. 


" 


E "y bagged together by excavation unit and 
s collection then goes to the field laborato 
be cleaned and labelled. е аи 

Atthe field laboratory, special care must be taken to 
Preserve objects made of such materials as metal and 
Wood. For example, rust on a metal object must be re- 
EM without damaging the surface. Water-soaked 

len objects may crack or lose their shape when ex- 

posed to the air. These objects must be kept wet until 
Specialists called conservators can preserve them. 


How archaeologists interpret findings 


кагор follow three basic steps in interpret- 
o z рен they find: (1) classification, (2) dating, 
ка" E 
on. Archaeologists can interpret their 
ony if they can detect patterns of distribution 
bens, arch n ges or through time. To find these pat- 
groups of о ogists must first classify artifacts into 
fication a milar objects. The two main systems of clas- 
n Dolon typology and seriation. 
they look YA objects are grouped according to what 
Used, Each е, how they were made, and how they were 
ale all the group of objects is called a type. For exam- 
Sentone ive ant jars from a site that look alike repre- 
In seriation, and other jars represent other types. 

Series that refi all objects of one type are arranged in a 
er develo stia changes in style. These changes ei- 
Spread to or gradually as time passed or as a culture 
fects must be k areas, In many cases, the age of the ob- 
ch is the | nown to determine which is the first and 

ng. A ast member of a series. 
nine the g rchaeologists use various methods to deter- 
ШТ a ancient objects, These methods can be 
solute dating, major types: (1) relative dating and (2) 

ti 
ед Mw gives information about the age of an 
Methods pro wi to other objects. Thus, relative dating 
A mple uce only comparisons, not actual dates. 
ез о bone archaeologists can determine the relative 
омет Bán Ound at a site by measuring their fluorine 
Places Other "ine from underground water gradually re- 
tontain more so Ments in bones, and so older bones 
Absolute c fluorine, 
dating determines the age of an object in 


years. There are many absolute dating methods. The 
method used in a specific case depends mainly on the 
type of object being dated. 

The most widely used method of dating the remains 
of ancient plants, animals, and human beings is radio- 
carbon dating. This technique is based on the fact that 
all living things constantly absorb two kinds of carbon 
atoms, carbon 12 and carbon 14. Atoms of carbon 14, 
also called radiocarbon, are unstable and change into 
nitrogen atoms at a known rate. After an organism dies, 
therefore, the ratio of carbon 14 to carbon 12 also de- 
creases at a known rate. As a result, archaeologists can 
compute the age of a specimen by measuring the 
amounts of carbon 12 and carbon 14 present. The tradi- 
tional method of measurement is accurate as far back as 
50,000 years. A newer method that uses a device called a 

rticle accelerator is accurate up to 60,000 years even 
with the tiniest specimens. See Radiocarbon. 

Archaeologists use potassium-argon dating to find 
the age of certain rock formations in which archaeologi- 


ра Т?! 


rings on a cut tree, above, reveal its age. Ar- 
bee ogists can date wooden objects by matching rings in the 
objects with those on trees from the same area. 
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cal objects are discovered. These rocks contain radioac- 
tive potassium 40, which changes into argon 40 gas at a 
constant rate. Scientists measure the amount of each el- 
ement present and then calculate the age of the rock. 
This method was used to date rock formations found 
with bones and tools in eastern Africa. The rock was 
found to be 12 million years old, which indicated that 
the bones and tools were that age also. 

The best-known method for dating wood is called 
dendrochronology. This technique involves counting 
the yearly growth rings visible on cross sections of cut 
trees. Archaeologists match the pattern of tree rings 
with those of ancient wooden objects to determine the 
age of the objects. Dendrochronology is the most accu- 
rate of all dating methods, but it can be used only with 
wooden objects up to about 8,000 years old. 

Evaluation. Archaeologists evaluate artifacts and fea- 
tures to learn such information as how and where the 
objects were made and used. In some cases, the scien- 
tists learn by direct experiment. In the mid-1980s, ar- 
chaeologists from Cambridge, England, reconstructed 
and sailed a classical Greek ship called a trireme. In this 
way they learned more about ancient shipbuilding and 
seamanship. Artifacts and features help explain social 
life in ancient times. The size of houses can show how 
many people lived in one household. The number and 
value of objects in a grave may indicate social class. 

The evaluation of ecofacts reveals such information as 
what food people ate and whether they grew crops or 
gathered wild plants. Ecofacts can even explain ancient 
migration patterns. A seed of grain not native to the area 
where it is found may reveal how and when eating hab- 
its were carried from one place to another. 

Archaeologists evaluate evidence with the help of 
specialists from other fields. Zoologists help identify an- 
imal bones and butchering techniques. Botanists ana- 
lyse seeds to learn about ancient agricultural practices. 
Such specialists as geologists, architects, and engineers 
also work with archaeologists. In some cases, other spe- 
clalists operate computers that greatly speed up the 
evaluation process. 


History 


Beginnings. The idea of studying the past through 
ancient objects has developed gradually. But the most 
Intense interest has occurred in the past 200 years. Dur- 
ing the 1700s, some wealthy Europeans began to study 
and collect art objects from the times of ancient Greece 
and Rome. This interest in classical art is called antíquar- 
lanism. These first diggers looked only for treasures and 
threw away ordinary objects. 

Also during the 1700s, European scholars began to 
debate how long human beings had lived on the earth 
Their interest resulted partly from recent discoveries of 
primitive stone tools together with the bones of extinct 
animals. These scholars also knew about the huge 
mounds and ruined cities in the Americas that pointed 
to ancient human life there. They realized that human 
beings had a prehistoric past, but they could not decide 
when and where this past had begun. 

The 1800's brought a more scientific approach to the 
study of the past. The great length of human prehistory 
became widely accepted due to advances in geology 
and biology. By the early 18005, geologists had deter 


The tomb of King Tutankhamen of Egypt was discovered 
1922 by the English archaeologist Howard Carter, Canet 
and his sponsor, Lord Carnarvon, stand at the tomb's enra 


mined that rock formation resulted from extremely se 
processes, such as erosion and volcanic «t А 
view, known as uniformitarianism, led most scholis 
believe that the earth was much older than [en 
thought. Then, in 1859, the British biologist Cha т 
win proposed the theory of biological evolution 
book The Origin of Species. This theory sugges! 
human beings, like other animals and the wu 
had developed slowly over a great period o a 
By the mid-1800s, archaeology had bees 
rate field of study, and evidence of human p it 
was accumulating rapidly. Important dm " 
cluded prehistoric lake dwellings in € 
cient cave paintings in France and spani F 
prehistoric human skull found in oe ж 
1800's, archaeologists began to use tec ipeo 1 
vation that made it possible to determin’ ju 
cultural development. In an exci ейі 
Qus, Egypt, the British scholar Sir Flin d 
came one of the first diggers to look d pe 
mains, not just for treasures. on ^ 
major excavations at that time inclu we 
mat Sir Austen Henry Layard, at ми 
Iraq, and the German businessman 4 
mann, at Troy in what is now Turkey 60080054 
European archaeologists of the lat А middle 
their studies on the ancient European йй” 
ern civilizations described by classic 


most no writt 
Partly for this reason, th 
methods of interpreting their 
they studied artifacts produced by 
can Indians to help interpret 0 м 
The 1900 s. The scope of arc е 
greatly during the 19005. Howar 
tħe tomb of Tutankhamen In 1 үг attention: 
Egyptian arc haeology to popula 
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Important dates in archaeology 


1797 The British geologist John Frere found flint tools at Hoxne, 
England, and reported that they belonged to a period "be- 
yond that of the present world." 

38531854 A drought revealed Swiss lake villages dating back at 
least 5,000 years. 

1870 Heinrich Schliemann, a German businessman, began ex- 
cavations on the site of Troy in what is now Turkey. 

1879 Prehistoric wallpaintings were found in a cave at Altamira, 
Spain. 

1894 Sir Finders Petrie of Great Britain excavated the royal 
cemetery at Naqada, near Qus, Egypt. 

1900 The British archaeologist Sir Arthur Evans began excavat- 
ing Knossos, capital of the Minoan civilization of Crete. 

1922 Howard Carter of Great Britain created worldwide interest 
in archaeology when he found King Tutankhamen's tomb 
in Egypt. 

185 Flint points found at Folsom, New Mexico, U.S.A., showed 
that people lived in North America thousands of years 
ago. 

1939 Basil Brown of Great Britain discovered the remains of an 
Anglo-Saxon treasure ship at Sutton Hoo, near Ipswich, 
England. 

1952 The British archaeologist Dame Kathleen Kenyon led exca- 
vations at Jericho, Jordan, that proved it to be one of the 
oldest known communities. 

19641975 Excavations at Ebla, near Aleppo, Syria, revealed an 
ancient kingdom that flourished as a commercial and cul- 
tural centre about 2400 B.C. 

1982 British archaeologists raised the battleship Mary Rose, 


built in the 1500s, from the seabed off England's southern 
coast. 


Agists also began to explore the past civilizations of 
emi ma South America, China, Japan, Southeast 
^ iam other areas. In 1921, Sir John Marshall, an Eng- 
Ses aeologist in charge of the Indian Archaeological 
m LÍ unearthed the ancient city of Harappa, now in 
Marb n Pakistan. The following year, he excavated the 
Ee much larger city of Mohenjo-daro, the chief 
ia nent of the ancient Indus Valley civilization. With 
® discoveries, Marshall had pushed back to 3500 
sul 3 earliest period of known history of the Indian 
ntinent. 
Sy the Early 1900s, archaeologists were using stratig- 
E seriation to date their finds. During the mid- 
Bon accu Чез made dating much easier and 
ridin The most significant of these techniques 
lard F. оп dating, developed in the 19405 by Wil- 
Great site an American chemist. 
Curred Sint ances in underwater archaeology also oc- 
tation ing the ті-19005. Previously, underwater ex- 
aqualung a pee both difficult and expensive. The 
19405 на other diving devices invented during the 
ing out а divers to move more freely when carry- 
n «deological investigations under water. 
aim of arhan opments. Since the 1950, the primary 
Tes that ey К Ologists has been to develop general theo- 
Vealed by м сз the changes in human societies ге- 
Ologists d chaeological evidence, For example, archae- 
arming "i look for reasons behind the development 
cities in мо about 7000 B.C. and the growth of 
ists unde, iddle East about 3000 B.C. Many archaeol- 
justa site М € projects to study a problem rather than 
eolo EID the 19605, for example, the American 
fon hey t Richard MacNeish studied plant remains 
Mestication ar Sites in Mexico to document the do- 
О! maize, In Australia, archaeologists have 
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sought to chart the history of the Aborigines. In 1984, re- 
searchers from the Australian National University re- 
ported on plant remains and charcoal fragments recov- 
ered from the bed of Lake George, near Canberra, over 
the previous ten years. The charcoal fragments indicated 
burning, and the experts examining this evidence sug- 
gested tentatively that Aborigines may have been living 
in Australia 130,000 years ago, 80,000 years earlier than 
people had previously thought. 

Contemporary archaeologists have also developed 
many new research techniques. They use sampling 
methods based on the principles of statistics and proba- 
bility. In this way, they can study sites quickly and with- 
out extensive excavation. New scientific methods also 
aid in the discovery of underground sites. For example, 
archaeologists can locate buried remains by using a 
magnetometer to measure slight irregularities in the 
earth's magnetic field. This method led to the discovery 
of an ancient city buried 4.6 metres below the ground in 
Italy. 

А major concern among archaeologists today in- 
volves the preservation of archaeological sites that have 
not yet been studied. Many such sites are threatened by 
construction projects, the expansion of agriculture, and 
other types of development. Many countries have 
passed laws that seek to identify and preserve places 
that might be of historic importance. On an international 
scale, archaeologists seek to halt the illegal sale of ar- 
chaeological objects. They urge that developed nations 
enact and enforce laws to prohibit the import of ancient 
objects unless an export certificate has first been ob- 
tained from the country of origin. They also seek to limit 
the activities of treasure hunters who damage archaeo- 
logical sites. 
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Questions 


What are the main steps in surveying an archaeological site? 

How do archaeologists use aerial photography? 

Why do archaeologists classify the artifacts they find? 

How do archaeologists determine the age of remains through 
radiocarbon dating? 

In what ways do other scientists help archaeologists evaluate 
their findings? 

What are artifacts, features, and ecofacts? 

What tools do archaeologists use in excavation? 

What are the three main fields in which archaeologists work? 

How did advances in geology and biology contribute to the de- 
velopment of archaeology? 

What is the primary aim of archaeologists today? 


Archaeopteryx is the name of a genus (group) of 
feathered animals that lived about 140 million years ago, 
during the late Jurassic Period. These crow-sized crea- 
tures had a reptilelike skeleton closely resembling that 
of a small dinosaur. However, they also had fully devel- 
oped feathers and birdlike wings. As a result, most 
scientists classify Archaeopteryx as birds. The first 
Archaeopteryx fossils were found in the 1860s in the 
Solenhofen Limestone formation in Bavaria, a state in 
Germany. They provided the evidence that birds de- 
scended from reptiles. 

Unlike modern birds, Archaeopteryx had teeth, a 
long, reptilelike tail lined with feathers, and three "fin 
gers” with claws on its wings. Scientists believe that the 
animal used its claws to climb trees. The feathers had 
good insulating properties, and scientists think Archae- 
opteryx may have been warm-blooded. Archaeopteryx 
was most likely an excellent glider and could probably 
fly, though scientists do not know how well. The word 
Archaeopteryx is Greek for ancient wing. 

See also Bird (The first known birds); Prehistoric ani- 
mal (picture). 

Archaeozoic era. See Earth (The earth's earliest his 
tory). 

Archangel. See Arkhangelsk. 

Archbishop is the chief bishop of a religious province 
in the Roman Catholic Church and other churches. A 
province consists of a number of dioceses Idistricts! An 
archbishop usually governs a diocese, called an archdi 
ocese, and has limited authority over the bishops of the 


Archbishops of the Roman Catholic Church meetin 
discussions. Cardinal Basil Hume, /eft, welcomes Cardinal 
Sin of Manila to Archbishop's House. 


other dioceses. All the other bishops regard the at 
bishop as their superior in the religious affairs of the 
province, but the archbishop does not interfer in 
affairs. The pope appoints Roman Catholic archbishops 
sometimes for work outside their specific provinces 

The pope himself is the archbishop of the нет. 
Catholic Church's Roman province. The archbishop 
Canterbury is the head of the Church of England 
archbishop of Uppsala presides over saps Y 
ans; and the archbishop of Turku heads Finlands 
theran Church. The rough equivalent of an are 
in the Eastern Orthodox Churches is called à 
tan. a 

See also Bishop; Metropolitan. 
Archer was à family of explorers and pasti 
ers) who dominated the pioneering history м 
and central Queensland, Australia. Nine Arc des 
formed the firm of Archer Brothers in the MO 
district about 1841. They were David, Wi 
John, Thomas, Colin, James, Archibald, an per 
All were members of a Scottish family. Toons rt 
were to operate five sheep and cattle " pu 

In 1837, David Archer became the ker 
to arrive in Australia. In 1841, Thom егей 
drove a flock of 5,300 sheep from the = m 
in New South Wales to the Brisbane PP дй 
set up their first two sheep — stayed їй а 
yar. The explorer L udwig Leichhar e before he 
in 1843 and 1844. Leichhardts last : : Р 
peared іп 1848 was to Thomas Archer. and am, 


farmi 
The Archers opened up new 9 y rivers: 
Dawson, Mackenzie Burnett, and Fitzroy eret! 


trict, 
also pioneered in the Rockhampton d 
set up the Gracemere station in pe 
Archer, Fred (1857 1886), was 0! фо 
dom's most successful jockeys. He on 
most successful year was 1885, 
Guineas, the Oaks, the Derby, th 


Grand Prix de Paris Eng 
Archer was born at Cheltenham, 


70. 
first winner at € hesterfield in eet i 
530 races, winning 147 of кке " ў 
Guineas. He first won the Der 


himself during an illness 


rere shoots water at an insect. The stunned victim 
o the water and is eaten by the fish. 


= John Lee (1791-1852), a civil engineer and аг- 
"itect, planned many of Tasmania's oldest buildings. He 
m the churches of Old Trinity, Richmond, Both- 
ноп, Battery Point, Stanley, and St. John's in 
ын Ніѕ best-known public buildings are the 

it Stores, Public Buildings, and Launceston 
m “Hea His Custom House now houses the Tasma- 
andthe "cipe He planned part of Anglesea Barracks 
low Head ss Bridge. He also planned lighthouses at 

eas Cape Bruny. Archer was born in Ireland. 

fom india t Is any of six species of small fish found 
Marche ^us Philippines, Indonesia, and Australia. 

Den. shoots drops of water from its mouth into 
Water. Whe get force. It aims at insects above the 

e fsh eat n hit, the insects fall to the surface, where 

s them. 


Sd 
fish crap classification. Archerfishes belong to the archer- 
шш Oxotidae. The best known species is Toxotes 


Archery 


Archers dd the sport of shooting with a bow and arrow. 


ето =f ре in several forms of the sport. 
ву, fiel тран аг versions аге bow hunting, target arch- 
‘cher hunts ery, and flight archery. In bow hunting, the 
Sillegal in p With a bow and arrows. Bow hunting 
lirget arche: àny countries, including Great Britain. In 
Shooting at A and field archery, archers compete in 
istance, ну In flight archery, archers shoot for 
Pate in inten ateur archers from many countries partici- 

national competition. Archery is an event of 


ч 
mmer Olympic Games. 


Bows, т Archery equipment 
~the E" main kinds of bows are used in archery 
bow The n ow, the compound bow, and the straight 
‘yet arche urve bow, the most common type used by 
Ato p "S, has tips that curve away from the archer. 
to six pull Ow has a system of two cables and from 
Make this ki eys built into it. The cables and pulleys 
ther ds of bow easier to draw (pull back) than 
Unters ang ae Pound bows are popular with bow 
eld archers, but they may not be used in 


А. 
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international archery competition. The straight bow, 
once the most popular type of bow, is now used by only 
a small number of archers. An unstrung straight bow 
looks somewhat like a straight line. 

Most bows are made of carbon or wood. The core 
consists of several layers of wood that have been /ami- 
nated (glued together). Some bows can be separated 
into two or three pieces for carrying and storage. 

Bowstrings are made of Kevlar or fastlight cord and 
have a wrapping of nylon thread opposite the handle of 
the bow. This wrapping protects the string at the nock- 
ing point, the place where the notch of an arrow fits. 
Each end of the string has a loop that is used in string- 
ing the bow. In recurve and straight bows, the loop fits 
into a notch at each tip of the bow. In compound bows, 
the loop is attached to one of the two cables. 

Every bow has a weight, also called a draw weight. 
The weight of a bow is the force, expressed in pounds 
or kilograms, needed to draw an arrow that measures 
28 inches (71 centimetres) long. For example, a 40-pound 
(18-kilogram) bow requires 40 pounds of force to draw a 
28-inch arrow. Some bows have a weight of more than 
60 pounds (27 kilograms). A beginner should use a bow 
of 35 pounds (16 kilograms) or less. 

Bows vary widely in length, depending on their use. 
Archers also choose a bow that is comfortable for their 
height. Many target archers use bows 68 to 70 inches 
(173 to 180 centimetres) long. Compound bows average 
about 50 inches (130 centimetres) in length. 

Arrows are made of aluminium, carbon, fibreglass, 
or wood. Target archers prefer lightweight aluminium 
or carbon arrows, which travel especially fast and 
straight. Fibreglass arrows are almost unbreakable. They 
are used by hunters and other archers who sometimes 
must shoot on rough land. Beginners should shoot with 
fibreglass or wooden arrows. 

All arrows have three main parts—the point, which in 
most cases is made of metal; the shaft; and the nock 
(rear end). Points vary in shape and size. Bow hunters 
use points that have blades with two or more cutting 
edges. Target and field archers use a point shaped like a 
bullet The nock has a notch for the bowstring, and 
three or four vanes (feathers) that help provide accuracy 
in shooting. An arrow may be fetched (feathered) with 
plastic vanes or turkey feathers. н 

Arrows range in length from about 221032 inches (56 
to 81 centimetres), An archer can determine the proper 
length to use by holding an arrow perpendicular to the 
chest and extending the other arm straight out. The 
arrow should reach just beyond the fingertips. 

Most archers carry their arrows in a leather holder 
called a quiver. The quiver may be fastened to the belt 


or strapped on the back. 


Archery safety 


Archers should observ 
themselves or others: 
Never point a drawn bow at any o! 
want to hit. 
Never shoot an ап 


mals. > 
Never shoot an arrow straight up. 


Keep all archery equipment in good condition. 


e the following rules to avoid injuring 


bject or animal you do not 


row unless the area is free of people or ani- 
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Other equipment includes an arm guard made of 
leather or plastic. The guard is worn on the forearm of 
the hand that holds the bow. It protects the forearm 
when the bowstring snaps back after being released. 
Archers also wear a shooting glove or a leather tab to 
protect the fingers that draw the bowstring. 

Many bows are equipped with a bowsight that helps 
the archer aim. Bowsights range from simple metal pins 
to telescopic eyepieces. Most target archers use one or 
two metal stabilizer rods to reduce the vibrations that 
occur in a bow after the bowstring is released. These 
rods, manufactured in various lengths and weights, are 
screwed into the front of the bow handle. 


Archery competition 


Archers take part in many types of competition. The 
most popular contests are those in target archery, field 
archery, flight shooting, and clout shooting. 

Target archery is the most common form of compe- 
tition. The archers shoot down a long course at woven 
straw mats called butts. The butts are covered with a tar- 
get that is divided into five coloured circles. A thin line 
divides every colour into two rings, each of which 
counts for a different score. The colours and their values 
in points are: gold, 10 and 9; red, 8 and 7; blue, 6 and 5; 
black, 4 and 3; and white, 2 and 1. 

The number of shots allowed each archer is called a 


Recurve bow 


Bowstring 


Shooting glove Stabilizer 


includes accessories that help an archer 


shoot bett, d 
ler and more comfortably. Most target archers use re 
curve bows equipped with a sight and one or two stabilizers. 


round. In Great Britain, the Grand National Archery Sag 
ety governs national competitions. Olympic 
competition and all international tournaments areis 
under the rules of the International Archery Federa 
These rules call for men to shoot rounds of Зб алон 
each distance of 98, 77, 55, and 33 yards (90, 70,50. 
30 metres). Women shoot rounds of 36 arrowsat7 @ 
55, and 33 yards (70, 60, 50, and 30 metres), In thes, 3 
and 66-yard rounds, and in all competitions, archers 
shoot at a target 48 inches (122 centimetres) in балан 
The 55 and 33-yard rounds use a target 31 inches 
centimetres) in diameter. 

Field archery involves walking across a courses 
out in an open field shooting at butts from уайош ё 
tances. The National Field Archery Society establish 
the rules for most field archery competitions in Gre 
Britain. The basic contest, called a field round, cons 
of a course with 14 butts. The butts are covered wit 
black and white targets that measure 6, 12, 18, or 24 
inches (15, 30, 45, or 60 centimetres) in diameter. fa 
target has three circular scoring rings-a black cenit 
ring worth 5 points, a white middle ring, 4; and abi 
outer ring, 3. The archers shoot two rounds of fours 
rows each at every target. The distance to the target 
ranges from about 7 to 80 yards (6 to 72 metres. 

Flight shooting is competition in which i: 
only for distance, not accuracy. They use special 


Hunting pont 9? 
Field poin! 


Fletching Cresting 


Cock feather 


rrow are the point, 
otch for the bowstring 


de shooting accuracy: 


The main parts of an à 
nock. The nock includes а nt 
four feathers that help provi 


i 


ag ith iS d 
d nocking: P 
an arrow, a process сае er grasps ig 


step in drawing the bowstring. py using 4 sig 


three fingers. Many archers aim 
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pem ves и archery competitions has 10 scoring 
mgs and 5 coloured circles. An archer scores 10 points by hit- 
Ing the bull's-eye, 5 А 


witha draw weight of up to 200 pounds (91 kilograms), 
P small, lightweight arrows. In regular flight shooting, 
t archers shoot while standing. In free-style flight 
ne they lie on their backs with the bow strapped 
К“ eet. They use both hands to draw the bow. An 
р er can shoot farther than 700 yards (640 metres) in 
is way, 
m shooting involves shooting at a c/out (target) 
les on the ground. Archers shoot arrows into the 


1 
yn «i chery 


is the most ti- 
гды, ETS shi common type of archery competi 
Sets divided [x arrows from several different distances at 


to 10 scoring rings, 


N 
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air to make them land on the clout. The rules and scor- 
ing of clout shooting resemble those of target archery 
However, the clout is 12 times as large as the target 
used in target archery. 


History 


Prehistoric people invented the bow and arrow thou 
sands of years ago. The weapon revolutionized early 
hunting methods by enabling people to kill animals 
from a distance. The ancient Egyptians were the first 
people known to use the bow and arrow extensively 
They used the weapon for hunting and in war as early as 
5000 B.C. Other early peoples who used bows and ar- 
rows included the Assyrians and the Persians. 

By the A.D. 9005, the Turks had developed advanced 
archery equipment. They used laminated bows made of 
a combination of wood and animal horns and tendons. 
The tips of their bows curved outward like modern re- 
curve bows. By the 1100s, the crossbow had become a 
popular weapon in Europe (see Crossbow). 

The /ongbow ranked as the chief weapon of the Eng- 
lish Army when the Hundred Years’ War began in 1337. 
The straight bow was later patterned after the longbow. 
In 1346, in the Battle of Crécy, 7,000 English archers 
routed a much larger French force that included more 
than 1,000 armour-clad knights. In 1415, in the Battle of 
Agincourt, 13,000 British troops armed with longbows 
defeated a French force of about 50,000. 

By about 1500, firearms had replaced the bow and 
arrow as the chief weapon of English infantry. In the 
15405, English author Roger Ascham wrote Toxophilus, 
the first book to describe the proper way to shoot a bow 
and arrow. The Royal Toxophilite Society was set up in 
England in 1781 to promote archery as a sport. 

In Great Britain, the Grand National Archery Society 
was established in 1841. The first national championship 
was held in 1844. In the United States, the National Arch- 
ery Association was established in 1879. In 1931, the In- 
ternational Archery Federation was founded to conduct 
international tournaments. The National Field Archery 
Association was organized in 1939 by a group of Ameri- 
can hunters. In 1969, the International Archery Federa- 
tion added field archery to the events in world champi- 

ship competition. 

M bows came into use during the 19705. 
They soon gained wide popularity because they are so 


easy to draw. ў 
$e also Indian, American (Hunting and fishing; 


pisei Jules Francois (1856-1913), contributed 
greatly to the development of literature and art in Aus- 
tralia. In 1880, he helped to found The Bulletin. He was 
editor of The Bulletin for more than 16 years. Archibald 
urged local writers to write short stories and ballads for 
the magazine. He gathered round him a group of young 
writers, such as Henry Lawson and Banjo Paterson, to 
whom he gave assistance and encouragement. Archi- d 
bald also helped to found the magazine The Lone Hand. 
Later, he became literary editor of Smith's Weekly. His 
will provided for an annual art award, the Archibald 
Prize. His real name was John Feltham Archibald. He was 


born at Kildare, Victoria. 
See also Archibald Prize; 


literature. 


Bulletin, The; Australian 
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Archibald Memorial Fountain, at the northern 
end of Hyde Park in Sydney, was erected in remem- 
brance of how France and Australia fought together 
during World War | (1914-1918). The fountain has 
groups of bronze figures of classical subjects. It was de- 
signed by Frangois Sicard, a sculptor from Paris. The 
fountain was a gift to the citizens of Sydney under the 
will of Jules Francois Archibald, the Australian journalist 
who founded The Bulletin magazine. 

The Archibald Memorial Fountain was officially yn- 
veiled in 1932. Improved water displays and lighting 
were completed in the 19605. 

Archibald Prize is an art prize worth 10,000 Austral- 
ian dollars that is awarded each year for portrait paint- 
ing. Jules Francois Archibald provided the money for 
the award in his will (see Archibald, Jules Francois). 
Under the terms of the will, the prize is awarded for the 
best portrait “preferentially of some man or woman dis- 
tinguished in art, letters, science, or politics." The por- 
trait must be painted by an Australian artist, or one who 
has lived in the country for at least 12 months before the 
entry date of the competition. Artists throughout Aus- 
tralia may compete for the award. The trustees of the 
National Art Gallery, in Sydney, administer the competi- 
tion and judge the winning entry. The portraits can be 
painted in any medium and can be of any size. The win- 
ning entry and those considered by the trustees to be 
worth exhibiting are put on display in the Art Gallery of 
New South Wales. 

The first Archibald Prize was awarded in 1921. Wil- 
liam Beckwith McInnes won the first award. He also 
won the competition in each of the next three years, as 
well as in 1930 and 1936. In 1943, the exhibition of the 
Archibald Prize entries attracted a record crowd of 
43,000 when William Dobell's controversial portrait of 
the Sydney artist Joshua Smith was the subject of a legal 
action. The trustees awarded Dobell the prize. But two 
other artists charged that his portrait was a caricature. 
The subsequent court case was the first of its kind in 
Australian legal history and attracted worldwide atten- 
tion. The court eventually decided the case in favour of 
Dobell. Dobell also won the Archibald Prize in 1948 and 
1959. 

The Melbourne artist William Dargie won the award a 
record number of times. He entered prize-winning por- 
traits in 1941, 1942, 1945, 1946, 1947, 1950, 1952, and 
1956. In 1934, Henry Hanke became the first artist to win 
the award with a self-portrait. Nora Heysen, who won 
the award in 1938; Judy Cassab, who won in 1960 and 
1967; Janet Dawson, who won in 1973; and Davida Allen, 
who won it in 1986; are the only women ever to have 
been awarded the Archibald Prize. The trustees reserve 
the right to withhold the award if they think that the 
standard of entries is not sufficiently high. In 1964, they 
withheld the award for the first time. 

See also Australian art; Dargie, Sir William; Dobell, 
Sir William. 

Archimedean screw is a device for raising water. It 
consists of a screw or an arrangement of blades sealed 
to the inside of a cylinder. The lower end is placed in 
the water. The upper end has a crank that turns the cyl- 
inder. The threads of the screw or the blades slowly 
raise the water until it flows out the upper end. This de- 
vice was used in the Nile Valley for draining and irrigat- 


The Archimedean screw raises water as the handle is set 
The water is carried upward within the spiral chambers ai 
screw revolves. The water comes out of the screws upper 


ing land, Some scholars believe it was invented by% 
ancient Greek mathematician Archimedes. А 
See also Invention (Ancient Greece); 
inventions). 1 я 
Archimedean solid is апу of 13 solid figures 
special properties. Archimedean solids were 
scribed by the ancient Greek mathematician 


des. 
Archimedean solids are semiregular converge 


drons (see Polyhedron). The faces вибо glam 
chimedean solid represent more 
lar polygon. ане all the polyhedral ngu 
identical. A polyhedral angle is a figure ie 
tex (point) where three or more faces m s hent 
One example of an Archimedean soli f one! 
cated cube. This figure is formed Wer мй 
cube is truncated (cut off) at ће same "^ 


an 
eral triangle then replaces each comer a уй 
replaces each square face of the cu! p eight ee 
cube has six faces that are octagon’, theo df 


are equilateral triangles. Each vertex 
triangle and two octagons. 


Regular 
octagon 


топай 


cube 


himedean 5 


is a type of ATP cut frat 


A truncated cube 

be al 
when the eight vertices of c: place 0 m 
leaving an equilateral triang A Becomes? 
square face of the original cube 


Archimedes (2877-212 B.C), a Greek mathematician 
wed inventor, made some basic scientific discoveries. 
Some historians call him the father of experimental sci- 
qut because he tested his ideas by experiment. In his 
satme, Archimedes was best known for his many in- 
sasons But he looked on inventing as play. He consid» 
wed mathematics his real work. 

Wh discoveries. Archimedes discovered the laws of 
Beleverand the pulley. These discoveries led to con- 
Ston of machines capable of moving heavy loads 

He once boasted, Give me a place to stand on, 
ted! will move the earth.” He was referring to the way a 
EE people move objects many times their 
r; Pulley. 
Archimedes lived in Syracuse, Sicily. He did much of 
Ee the king of Syracuse. According to 
suspected that a goldsmith had not made 
Antw crown of pure gold, but had mixed in some less 
ШОО The king asked Archimedes to find out if 
goldsmith had cheated. 
T spaan деа to solve the problem by com- 
Been with the volume af a ploce of pure. 
$id that weighed the same as the crown. He pale de 
Atrown of pure gold and a piece of gold of equal 
o E" the same volume. He also reasoned 
счеты gold would have less volume than ап 
г, because gold is heavier than silver. 
амад of pure gold would have less vol- 
ы а crown weighing the same, but made of gold 
ohana was to measure the volume of the 
tbe com lume of a regularly shaped piece of gold 
^a puted easily. But a crown is too irregular in 
юа eost уп e answer 
№ . He noticed that when he got into а 
№ of water, some of the water spilled over the side. 

Em" that if he caught this spilled water in a con- 

eof his own Lo it, its volume would equal the vol- 
ody. 
fe c gave Archimedes a way to measure 
ERU crown. He was so excited that he ran 
bee ound ада dressing and yelled, "Eureka!" (1 
the riddle lla that he had found the answer 
Pier. Itdisplac 5 crown), Archimedes put the crown in 
The e оге water than an equal weight of 
Archimede goldsmith had cheated. 
ik s also discovered basic laws of Aydrostat- 
fie atts İs a branch of physics that deals with 
№; е laws, called Archimedes’ principle, ex- 
seems to 2 Buoyancy is the loss in weight an ob- 
ебе, princ ergo when it is placed in a liquid. Ar- 
"tuid seems Ee States that an object placed in a 
"tht of the fu, p àn amount of weight equal to the 
Se he also ET ) it displaces, From the same basic 
С ч that a floating object displaces 
Archimedes mad equal to its own weight. 
in Physics, E € discoveries in mathematics as well 
of pite paund a way to determine a more exact 
ael. He E of a circle's circumference to its di- 
38 This Га that the value of pi is between 3+ 
Problems Ee made it possible to solve many 
"дере ng the area of circles and the volume of 


a 
* 
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Archimedes invented a numeration system that was 
more workable with large numbers than the Greek and 
Roman systems. He was the first person to use methods 
now used in calculus, a form of higher mathematics 

His inventions. Archimedes is credited with invent 
ing the Archimedean screw, a device still used to lift 
water for irrigation. He also invented machines that 
drove the Roman general Marcellus army from the 
walls of Syracuse. One of these machines was a catapult 
à weapon that shot rocks at the enemy. Some writers of 
ancient times report that Archimedes designed a system 
of mirrors that concentrated the sun's rays to set enemy 
ships on fire. 

His life. Archimedes was born in Syracuse, then a 
Greek colony. He probably went to school in Alexandria, 
Egypt, then the centre of Greek learning. He spent the 
rest of his life in Sicily. The Romans captured Syracuse 
and killed Archimedes in 212 B.C. The Roman com- 
mander, Marcellus, ordered his soldiers not to harm Ar- 
chimedes when they took Syracuse. But, according to 
one story, a soldier failed to recognize him. While Archi- 
medes was drawing geometric figures in the sand, the 
soldier ran a sword through him. 

See also Archimedean screw; Archimedean solid: 
Calculus; Hydraulics. 
Archipelago is a Greek word that means chief sea. It 
now applies to any broad expanse of water containing 
islands, and is often used for the islands themselves. Ex- 
amples include the Malay and Lofoten archipelagos. 

See also Island; Indonesia, Malaysia: Pacific Islands; 


Philippines. 
, Alexander (1887-19641, was a pioneer 
cubist sculptor. He was one of the first sculptors to 
show that spaces can be as important to a work as the 
solids. This was a basic ele- 
ment in Archipenko's style 
throughout his career. His 
use of solids and hollows 
influenced the work of 
many modern sculptors. 
Archipenko's forms are 
concave (curving inward) 
and convex (curving out- 
ward) with angular shapes 
and openings. Typical ex- 
amples of this style include 
his Dual (1955) and Archi- 
tectural Figure (1957). 
Archipenko was born in 
Kiev, in the Ukraine. Be- 
tween 1908 and 1919, he 
studied and worked in 
Paris, where he developed 
his early abstract and geo- 
metrical style. He was influ- 
enced by the cubist paint- 
ings of Braque and Picasso. 
He moved to the United 
States in 1923 and became 
acitizen in 1928. He 
founded art schools in Eu- 


rope and America, and Seated torso, by Archi- 
taught at several United penko, is a small bronze 
sculpture. 


States universities. 


105 Cemer (19751, Minneapolis, Minnesota, designed 
by Philip Johnson. 


An office building encloses an indoor plaza 
where workers and shoppers can relax. 


Architecture 


Architecture is a term with several meanings, all re- 
lated to buildings. It may refer to the art and science of 
building, practised by artists called architects. Or, archi- 
tecture may mean the buildings themselves. The term 
also has a historical meaning referring either to the 
building style of a particular culture or to an artistic 
movement. For example, we speak of Greek architecture 
or Gothic architecture. 

Architects create many kinds of structures. For exam- 
ple, they design houses, schools, hotels, hospitals, stadi- 
ums, factories, office buildings, theatres, and houses of 
worship. Architects also design monuments dedicated 
to the memory of important events and people. The 
beauty of a city or town is largely determined by the 
quality of its architecture. 

Although architecture has artistic qualities, it must 
also satisfy important practical requirements. For exam- 
ple, an architect may design an office building that looks 
beautiful. But if people cannot work comfortably and ef- 
ficiently in it, the building fails architecturally. 


The Tokyo Cathedral in Tokyo, Japan, shows the in 
architecture in the structure's stream 


nfluence of тойт 
ite cone 


lined design and whi 


y and 
Architecture also relies on technology 
science. A building must be conet building 
it will not collapse. Especially in ed s that f 

scrapers, architects have to use rati ore rg 
stand heavy loads and stresses ^ aq BT 
buildings have to withstand strong 


, earthquakes. осите 
е а features of architect n 
apart from other arts. In mos 
tol bars and other artists ык. cost thov 
try to sell them. But a building үй nearly all? $ 
millions of dollars to construct. Their wo 
architects must have a buyer for $ 
create it. For example, rarely e 
office building, afford to he i 
try to find someone who wi chite 
Unlike some other artists, аг asignis 
other people to produce ee from d 
ample, can create their storie sig 
tion. But almost all architects 
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»ses its internal struc 
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Canada has covered walkways and at 
15 between the various buildings. 


is observ e the client's wishes and needs. 
тай, вее тою wishes and needs, architects 
| Architects ECT contributions. 
орет of : Naomi with the client throughout the 
ч fulfil the gi design. They decide how 
^ table costs X nr $ requirements and give advice on 
Iu Бах itects make drawings and models 
е The, vta oe will look after it is com- 
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"Be construction и пе structure. Architects super- 
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of the oldest art forms. It dates 
5 and is found in almost all socie- 
ecture reflects the values arid ide- 
example, the ancient Greeks 
nd harmony in life, and so they cre- 
eautifuli style that was balanced and or- 

Y proportioned Greek temple re- 
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An airline terminal = Seem 1o (ny 
dramati Curved lorma that ебет 


A sports arena in Rome features а bortis 
ceiling supported by a row of graceful comrete 


ic 


flects this emphasis on harmony Re 


chitecture throughout the world. Islamic mosg 
vers) from which Musims are caed t 


et toe 


ture minarets tow 
prayer. Buddhism produced dome-shaped monuments 
called stupas, which were а geometric symbol of the 
perfect and immortal. The Middle Ages was a pervox 
deep religious faith in Europe. Architects designed ma 
jestic cathedrals with vauits arched ce 
seemed to soar toward heaven These cathedrals were 
intended to inspire reverence among worshippers 
Architects rank among the greatest figures 
of art. But many architectural masterpieces were 
killed craftworkers who were not profes 
ts. These people did not consider them 
d no idea that they had created 
ics later would praise as important 


ngs! that 
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This article describes the basic elements of architec 


ture and discusses the history of architecture through 
out the world from its beginnings to the present 
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Architectural terms 
is a continuous aisle in a circular building. In a Cantilever is a horizontal projection, such as a balcony ory 


church, the ambulatory serves as a semicircular aisle that en- beam, which is supported only at one end. 
closes the apse. 


Ар» is a semicircular area. In most churches, the apse is at 
the far end of the building and contains the main altar. 


H E 4 


Capital, іп an order, forms the upper part of a column Iti 
arates the shaft from the entablature. 


stone at the top of an arch i 
the keystone 1 Colonnade means a row of columns, usually set an equi ót 
tance from each other. 
^ 
In an order, it consists 02 
Architrave makes up the lowest part of an entablature. It Column is a vertical support. у 
rests on the capital of a column. For a drawing of an architrave, and a capital and often rests on a base. A 


see Entablature on the opposite page. 


Buttress is a support built against an outside wall of a build- Column: 
ing. A flying buttress is hed 
> care гетер лоба support that extends from a Capital — 


Shaft — 
Base — 

Composite order is a 
Roman order. It resembles the 
Corinthian order but has a 
capital that combines the Co- 
rinthian acanthus leaf decora- 
tion with volutes from the 
lonic order. 

Corinthian order became 
the last of the three Greek or- 
ders. It resembles the Ionic 
order but has an elaborate 

Buttress Flying Buttress 


capital that is decorated with 
carvings of leaves of the acan- 
thus plant. 


the upper part of an entablature and extends 


Cornice 
Frieze 


Architrave-{ i 


mien’? Measurement, 
т of a col- 


sig ch architects 
pe 


ч c 
чуан cal architecture, consisted of a type of column 


in architectus served as the basic elements of Greek 
ге and influenced many later styles. 
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Pediment is a triangular area between the horizontal entabla- 
the 
ture and the sloping roof at the front of a classical-style building 


— is ees: 
support shaped like an in- 
verted triangle. Pendentives 
hold up a dome. 


Pier refers to a supporti 
element other than een A 
column. 

Post and lintel is a method 
of construction in which verti- 
cal beams (posts) support a 
horizontal beam (lintel). 


Shaft is the main part of a 
column below the capital. 
Many shafts have shallow ver- 
tical grooves called fluting. 


Transept forms the arms 
in a T- or cross-shaped 
church. 

Tuscan order, a Roman 
order, resembles the Doric 
order, but the shaft has no 
fluting. 


Vault is an arched ceiling 
commonly made of brick, 
concrete, or stone. A barrel 
vault, the simplest form of 
vault, is a single continuous 
arch. A groined vault is 
formed by joining two barrel 
vaults at right angles. A 
ribbed vault has diagonal 
arches that project from the 
inner surface. 


Ф 


Groined Vault 


Barrel Vault Ribbed Vault 
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Elements of architecture 


In designing a building, architects think in terms of 
space, planes, and openings. They consider a building 
as space enclosed by planes—that is, by the surface of 
walls, floors, and ceilings. Openings include doorways, 
windows, and archways. An architect's basic task is to 
"shape' space into appropriate and practical forms 
through the arrangement of openings and planes. At 
various times in history, architects have considered cer- 
tain shapes more beautiful than others and have empha- 
sized them in their designs. The most popular shapes 
have included the square, rectangle, and sphere. Archi- 
tects often combine two or more shapes in one design. 

A building should be pleasing to look at, but it should 
also enable people to live or work in it comfortably and 
efficiently. In addition, the structure should be well built 
so that it can stand a long time without expensive main- 
tenance. To create an attractive and efficient building, an 
architect must balance three major elements: (1) func- 
tion, (2) appearance, and (3) durability, 

Function. Every building is designed for certain pur- 
poses. A functional building—whether a small house or 
a gigantic office building—fulfils those purposes by 
serving the needs of its users in a pleasant and conven- 
ient way. The building is also designed to provide ade- 
quate heating, lighting, sources of power, and, in some 
cases, air conditioning. 

Today, energy conservation has become an important 
consideration in architectural planning. For example, ar- 
chitects may use large windows or even entire walls 
made of glass to help heat a building with solar energy. 

Many activities may take place within a building. In a 
house, such activities include eating, sleeping, bathing, 
and entertaining. Each activity has different require- 
ments in regard to the location, size, lighting, and acces- 
sibility of the rooms in which the activity occurs. For ex- 
ample, a bedroom is a private room and should be set 
off from the rest of the living spaces. But everyone in a 


house uses the dining room, and so it should be more 
centrally located. 


An office building involves a much more complex ar- 


rangement of space than a house. The architect must 


make sure that hundreds or perhaps thousands of work 
ers can move quickly through the various parts of the 
building. In addition, visitors should be able to enter 
and leave the building easily. Parts of the structure may 
have to house special equipment, and a large amount of 
storage space may be required. The architect must also 
consider the activities that take place outside the build: 
ing. For example, the building may require parking fac 
ities, In addition, the architect may have to plan traffic 
patterns so that vehicles can approach and leave the 
building without crossing many lanes of traffic. Drive- 
ways must be wide enough for fire engines to enter, 
and loading docks must be the proper height for deliv- 
ery trucks. i 
Appearance. An architect determines the exterior 
appearance of the building not only by its shape but 
also by the choice of materials. The natural colours of 
stone, brick, and wood have always been popular, alone 
or in combinations. During the 19005, tinted glass has 
played an important role in exterior building design. 
Many architects give special attention to texture in ther 
designs. Some architects choose rough-textured wood 
or stone. Others prefer the sleek, elegant quality of 
highly polished glass and metal. д 
A number of architects have created dramatic i: | 
pleasing patterns through the skilful arrange = 
terials. For example, architects have used glass an bd 
crete, various combinations of brickwork, or contrast? 
kinds of stone. allthe 
Proportion is vital to a building's appearance. e 
parts of a building should be in proper relation to ü 
another, neither too large nor too small. In m ү 
size and shape of the building should also mere 
site and surroundings. A tall glass and metal i" edi 
would be appropriate in the central area of a Ta 
but it would be out of place in a neighbourhoo 
gle-family houses. i 
Durability. Most architecture is intended to e 
long time. To last many years without costly mà Ina 
nance, a building must have a strong foundation. 
dition, the exterior must be able to resist МИЧЕ 
damp penetration from the weather, and high 
materials must be used in the interior. 


Geodesic dome (1967), designed by Buckminster Fuller 
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Early architecture 


Thefirst significant architecture appeared in two re- 
gons of the Middle East more than 5,000 years ago. One 
топаз Mesopotamia, which lay between and 
sound the Tigris and Euphrates rivers in what is now 
astem Iraq, northeastern Syria, and southeastern Tur- 
iy. The other region was Egypt. 

Mesopotamian architecture. Four major culture 
goups dominated Mesopotamian history. They were 
fe Sumerians, Assyrians, Babylonians, and Persians. 
Tehistory of the region was marked by numerous wars 
ud invasions. Thus, the various cultures constructed 
may fortified buildings. 

Most Mesopotamian buildings were made of brick 
dchay, which are less durable materials than stone or 
tinerete, As a result, no complete example of Mesopo- 
nian architecture has survived. However, archaeolo- 
fits have reconstructed the plans of some buildings. 

ASumerian civilization developed in Mesopotamia 
3metime during the 3000's B.C. The first important Su- 
оге were temples. An early example was 
ite Temple (late 30005 B.C) in the city of Uruk. 
temple was made of whitewashed brick. Architects 
E КЫДЫ оп a platform at the top of a pyramidlike 
E п towers are called z/ggurats. 
ng the mid-700's B.C, the Assyrians conquered 
"egion. They built palaces and temples influenced by 
E roten but on a larger and more magnif- 
рот e citadel of King Sargon II, which was 
bo. а of Khorsabad during the late 7005 B.C, 
Rn. s шешен achievements of Assyrian archi- 
Es Ol stood in the northwest corner of the 
“Seng palaces, temples, public buildings, 
iri Ang fortified wall enclosed the city. 
E yrians fell in the 6005 B.C, the Babylo- 
0 power. They built a famous ziggurat re- 


Чаш, guarded the таз built in Karnak, Egypt, during the 1100s 
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The citadel of King Sargon ЇЇ was built in the Assyrian capital 
of Khorsabad during the late 700 B.C. The citadel included pal- 
aces, temples, public buildings, and a stepped pyramid called a 
ziggurat, which rose above the other structures. 


ferred to in the Bible as the Tower of Babel (early 5005 
B.C). Their capital city of Babylon also included the fa- 
mous Hanging Gardens and the Ishtar Gate, which was 
decorated with coloured glazed brick (faiencel. 

In 539 B.C, the Persians conquered Mesopotamia. 
The Persian religion, Zoroastrianism, did not require 
temples. But the Persians built many palaces, most nota- 
bly a palace complex in the religious capital of Persepo- 
lis. This group of adjoining buildings, which was com- 
pleted in the mid-400s B.C, consisted of several palaces, 
halls, chambers, and courtyards. The Persian king re- 
ceived visitors in a huge room known as the Hall of One 
Hundred Columns. This room was 76 metres square 
with a vast beamed ceiling supported by columns per- 


B.C. Two large towers called 
columns within the temple 
licated to the moon god Khons. 
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Queen Hatshepsut's temple was built about 1480 B.C. at Deir 
el-Bahri, Egypt. The Egyptians erected the temple at the foot of a 
huge cliff. Rows of columns supported a series of limestone ter- 
races, A ramp provided access to each terrace. 


haps 18 metres high. For other illustrations of Mesopo- 
tamian architecture, see Babylon; Babylonia; Persia, 
Ancient. 

Egyptian architecture centred on the king, who was 
the religious as well as the political ruler of ancient 
Egypt The Egyptians considered their kings to be gods, 
and they built stone tombs, temples, and palaces as 
monuments to them. 

The best-known Egyptian tombs are gigantic pyra- 
mids in which the kings were buried. The ruins of 35 
major pyramids still stand along the Nile River. Each pyr- 
amid was part of a group of structures that commonly 
included a large temple on the eastern side of the pyra- 
mid and a smaller temple near the Nile. A long passage- 
way connected the two temples. The Egyptians probably 
considered the king's burial chamber the most sacred 
part of a pyramid. They blocked off and concealed the 
чы, to both the pyramid and the chamber after the 

urial. 

The first known Egyptian pyramid was built for King 
Zoser about 2650 B.C. at Saqqarah. It rises in a series of 
six giant steps. Three large and well-preserved pyramids 
were built from about 2600 to 2500 B.C. at Giza for kings 
Khufu, Khafre, and Menkaure. These massive works 
originally had smooth sides, 

A great period of Egyptian architecture began in the 
1500's B.C. and lasted for about 500 years. Architects dur- 
ing this time mainly designed temples rather than pyra- 
mids. The temples were huge structures supported by 
columns. Ramps and halls connected the various rooms. 
People entered most temples through gateways formed 
by two huge towers called py/ons. One unusual master- 
piece of the period is the temple built for Queen 
Hatshepsut at Deir el-Bahri about 1480 B.C. Her subjects 
erected it along the foot of a huge cliff, vividly uniting 
architecture with nature, 


For illustrations of Egyptian architecture, see Egypt, 
Ancient; Pyramids. 


Asian and pre-Columbian architecture 


Asian architecture has four main branches—Chinese, 
Japanese, Indian, and Islamic. Indian and Islamic archi- 


tecture have had especially widespread influence, In- 
dian architecture includes the architecture of Bangla: 
desh, Burma, Cambodia, Indonesia, Nepal, Pakistan, $4 
Lanka, Thailand, and Tibet as well as that of India Is- 
lamic architecture refers to buildings designed by Muy 
lims. Muslims are followers of Islam, the religion 
founded by the prophet Muhammad in the AD, 600s le 
lamic architecture can be found in the Middle East, 
northern Africa, Spain, and Asia. 

More than 20,000 years ago, the ancestors of Ameri 
can Indians migrated from Asia to the Americas. By 10) 4 
B.C, several Indian groups, particularly in what is now 
Latin America, had developed brilliant cultures and pro 
duced magnificent architecture. American Indian айай 
architecture created before A.D. 1492 is called pre 
Columbian because it was produced before Christophe 
Columbus arrived in the New World. 

Chinese architecture. Chinese architecture began 
to develop in ancient times. The Chinese cn 
variety of buildings, but the main types were не i 
temples and many-storeyed towers called pago a 

Chinese temples consisted of rectangular woo ^ 
halls that featured an elaborate and beautiful hes: 
ment of timber beams in the ceiling. Walls did bas р 
port the roof but served simply as screens for e 
and for protection against the weather. The же 
came from posts connected to the ceiling n 
wooden brackets that were often carved, paintedre® 


ov. 

veros eet 
(e " red roofs er ob 

ea 

Traditional Chinese architecture fe^. by 

upward at the end. The roofs were way we 

umns connected to the ceiling — Forbi 

courtyard above is part of the {атоо 


Kyoto, Japan 

hpinese architecture became noted for its simplicity, ele- 

Em sense of proportion. In a traditional house, above, 

E sare used to provide privacy rather than support. Parti- 
is can be moved to change the room size. 


E with gold. The Chinese covered many of the 
дй aie, green, or yellow glazed tiles. The edges 
o 
so ese i DE 
trea; Pagoda, inese architecture, pua Beijing; 
о architecture has been strongly influenced 
Eon йге, Thus, traditional Japanese ar- 
and posts, shi ased mainly on the use of wooden beams 
п, Er shrines, which are found throughout 
gion of] e an excellent example. Shinto is the native 
s EL. Shinto shrines are wooden frame 
Hound. C ili It on posts that raise the shrine above the 
жа eiling beams project beyond the walls and 
Es a deep overhang. 
i Ча Japanese houses, whether large or small, 
ате design. Upright posts support the roof. 


Sidin 
9 doors are built into the lightweight walls. Inte- 


Guest House (A.D. 1629, Imperial Villa, 


Architecture 519 


rior walls are used to provide privacy rather than sup- 
port. Many houses are set within walled gardens. For a 
picture of a traditional house, see Japan (Way of life). 

Indian architecture had developed by the 2005 B.C. 
The first great influence on Indian architecture was Bud- 
dhism, a major religion in India. Buddhism inspired the 
building of temples called chaityas, monasteries, and 
stupas. A stupa is a dome-shaped monument that may 
house relics of Buddha, who founded the religion in the 
5005 B.C. Many of the temples were carved from solid 
rock. They are solid and cannot be entered. The shape 
of the dome is a geometric symbol of the perfect and 
immortal. Hinduism and Islam also influenced Indian ar- 
chitecture. Hindu temples have rows of sculptured col- 
umns and richly carved exteriors, open porches, and 
spires. The temple exterior is often compared to a 
mountain, which symbolizes the whole universe. This 
mountain symbolism is very obvious in temples at Kha- 
juraho in central India. 

The Muslims conquered India during the 1500s and 
introduced their style of architecture. The outstanding 
Islamic building in India is the beautiful Taj Mahal 
(about 1630-1650) in Agra. 

Angkor (11005), a group of temples in a deserted city 
in Cambodia, shows the Hindu influence on architecture 
outside India. 

For illustrations of Indian architecture, see Angkor 
Wat; Sculpture (As part of architecture); India, Art of. 

Islamic architecture. The most important Islamic 
building is the house of worship called a mosque. The 
styles of mosques vary among Islamic countries, but 
most mosques have a large courtyard surrounded by 
colonnades or arcades. A colonnade is a row of col- 
umns, and an arcade is a row of arches built on col- 
umns. The mosque walls are faced (covered) with col- 
oured brick, tiles, and stucco. Domes top many 
mosques. Mosques also have one or more towers 
known as minarets. The Sha Faisal Mosque in Islam- 
abad, Pakistan, is the largest mosque in the world. Built 
in 1985, it blends traditional Islamic architecture with 
modern design. For a picture of this mosque, see Islam- 


abad. 


Indian architecture's first 
great influence was the Bud- 
dhist religion. Building of the 
temple, /eft, called the Great 
Stupa, started in the 300s B.C. 
The Stupa is at Sanchi in 
Madhya Pradesh. 
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In addition to mosques, Muslim architects have de- 
signed palaces, tombs, and religious schools called ma- 
drasahs. The typical madrasah is a four-sided building 
surrounding a courtyard. In most cases, a large arched 
iwan (hall) is set in the middle of each side of the build- 
ing. Students of Islam go to hear lectures in the iwans. 


For other illustrations of Islamic architecture, see Byz- 


antine art (Architecture); Indonesia; Islamabad; Islamic 
art; Spain (Arts); Jerusalem (The Dome of the Rock). 

Pre-Columbian architecture. The Aztec, Toltec, 
Maya, and Inca developed the most important American 
Indian cultures in what is now Latin America. The Aztec 
and Toltec flourished in central Mexico. The Maya lived 
in Mexico and Central America, and the Inca built a 
huge empire in western South America. 

Nearly all the surviving Aztec, Toltec, and Maya struc- 
tures had a religious purpose. The most impressive of 
these structures were stone pyramids topped by small 
temples. The pyramids were part of ceremonial centres 


Islamic architecture hu 
produced many beauty! 
houses of worship called 
mosques. The drawing onti 
left shows the Imperial 
Mosque in Isfahan, Iran The 
domed sanctuary appears 
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the main courtyard. The tow 
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Grek t 
architecture can be traced back to palaces built on the island of Crete by a people known 


pee: Short wooden columns supported the Palace of Mi 
sos, Crete. By the mid-400's B.C., classical Greek architecture 


nos, left, built about 1500 B.C 
featured rows of beautifully 


portioned stone columns in such structures as the Temple of Hephaestus, right, in Athens 


Classical architecture 


E" classical architecture refers to the building 
E E by the ancient Greeks and Romans. 
teed oped of classical architecture can be 
на ce created by two early Greek 
Creek сав and the Mycenaeans. Classical 
Bu. re, in turn, greatly influenced Roman ar- 
ырен: The Minoans developed the 
ie island of M civilization. The Minoans lived 
Pate of Mi rete in the Mediterranean Sea. The 
увс inoan architecture lasted from about 2000 
The , 

E architectural achievement was the 
Tis complex ж Mou 1500 B.C) in the town of Knossos. 
Roms built pila aM structure had hundreds of 
Ported the psa. à courtyard. Wooden columns sup- 
Bese beams тн s 2 the ceiling. Architects divided 
tearchirave on ш ree horizontal sections. They were 

a хоини е bottom, the frieze in the middle, 
"led the enta ae top. The three sections together are 
ЯЛ later G ature. The entablature became a vital 
e Mino reek architecture. 

Lito, Mallia a also built palaces in the towns of Kato 
алптан Ptr All Minoan palaces served 
è residences and commercial centres as well as 

ce j 
fe diy Fa aa chitecture. The Mycenaeans lived in 
«DAC, they Rae in southern Greece. After about 
те the sh uilt beautifully cut stone tombs that re- 

аре of beehives, The finest example of a 


we tomb i 
уув с)? called the Treasury of Atreus (about 


Т 
че Na irum constructed fortresslike palaces of 
Bn ns The heart of the palace was a rectan- 
ie ic Б hall known as the megaron. А 
get led о the S supported by two columns, and a ves- 
he dle for a megaron. The megaron had a hearth in 
Smo] п open fire. A hole in the ceiling allowed 


sy toes 
Ported the eat Four columns around the hearth 


Classical Greek architecture has been imitated and 
adapted to the present day. The best-known Greek con 
tribution to architecture was a set of styles, called or- 
ders, for columns and their accompanying entablature 
The Greeks used three basic orders—Doric, lonic, and 
Corinthian. Each of the three orders had its own distinc- 
tive decorations. 

The principal type of classical Greek building was the 
temple. Its design followed the plan of the Mycenaean 
megaron. A Greek temple consisted of arrangements of 
columns that surrounded a long chamber. The Greeks 
built many temples on a site that overlooked a city. Such 


Ruins of the basilica (early AD. 3009 in the Roman Forum 


i ili large space 
s an arched ceiling or roof that can cover a la 

A MON The Romans invented the vault. The Basilica of Con- 
stantine in Rome, above, had a vaulted roof. 


The Pantheon, built as a temple in Rome about A.D. 126, still 
stands. This cutaway drawing shows the interior of the domed, 
circular building. Corinthian columns support the porch roof. 


a site was known as a citadel or an acropolis, 

The Greeks developed formulas for the various styles 
of temples. The formulas set forth the order; the num- 
ber, height, width, and spacing of the columns; and 
even the details of the smallest carvings. A typical for- 
mula was Doric peripteral hexastyle. Doric meant that 
the building would be erected in the Doric order with 
standard Doric ornamentation. Peripteral indicated that 
the building would be surrounded by a single row of 
columns. Hexasty/e meant that the front entrance, ог 
portico, would be six columns wide. Greek architects 
used the diameter of the column at its base as the unit 
of measurement for determining the proportions of the 
entire building. This unit is called the module. 

In spite of the use of formulas, Greek temple designs 
had great flexibility and variety. A temple could be low 
and long or high and short. It might be simple or highly 
decorative. The number of columns could vary from 2 to 


more than 100. For illustrations of Greek architecture 
see Greece; Greece, Ancient; Athens; Drama (Gres 
drama); Column. 

Roman architecture. The Romans ruled the larges 
empire of ancient times. At its peak, the Roman Empire 
included all the lands bordering the Mediterranean Se 
It also extended as far north as the British Isles and ai 
east as the Persian Gulf. Numerous architectural styles 
were used throughout the empire because many re 
gions had developed their own building traditions Ne 
ertheless, Roman architecture had a great deal of ss 
tic unity. The Romans built more kinds of structures te 
did the people of any earlier civilization. In addition 
houses, temples, and palaces, the Romans construit 
such projects as aqueducts, public baths, shops, thee 
tres, and gigantic outdoor arenas. Most of these struc 
tures were built during the period from about 108C 
to the A.D. 300s. 

The Romans were the first to fully utilize two stue 
tural forms, the arch and the vault. A vault is an arched 
ceiling. The dome was a common form of vault in 
Roman architecture. The use of the arch and vaultre 
duced or eliminated the need for columns to support 
the roof. Instead, the roof could rest solely on the ov 
walls. The Romans often used columns simply ass? 
tural decoration attached to walls. : А, 

A splendid example of Roman vault design are T 
Baths of Caracalla (A.D. 211-217) in the city of ere 
ruins of the building still stand. The baths were 
with a system of vaults that cover: 
space. This space was so high and so deep — 
zens of Rome admired it as an extraordinary юн: " 
of architectural beauty. See Bath (washing! (pi om 
lic bathhouses). For other illustrations of — 
tecture, see Bath (city) (picture: Roman baths! : 
Rome, Ancient; Forum, Roman; Spain (History 
seum; Dome. 


Medieval architecture refers to stru 
rope during the Middle Ages. This €— mr 
lasted from the A.D. 400's to the 15005. be s 
and spiritual life of medieval Europe cen 
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Oasan church, and so nearly all architects designed 
urbes, monasteries, and other religious buildings. 
Quies fortresses, and other nonreligious structures 
sere also built. 
"Medieval architects developed a number of styles. 
style became dominant in eastern Europe. 
western Europe, the leading styles were the Carolin- 
gin the Romanesque, and the Gothic. All four styles 
wm led by early Christian architecture, which 
furished from the 3005 to the 500s. 

Christian architecture. During the early cen- 
зо! Christianity, a number of regional cultures— 
дола! architectural styles— developed in Europe 
ithe Middle East. But almost all early Christian archi- 
Its borrowed heavily from the Romans and used the 
‘hand vault. They based their chief type of church de- 
Eee on large Roman halls that were used 
hr public meetings. 

- DM St Peter's Church (begun about 330), was proba- 
| z^ important early Christian basilica. It stood on 
‘Petite of the present St. Peter's Church in Rome. Wor- 
hip miam Pa St. Peter's from the eastern end. To 
{ ance, they passed through a large open 
m called the atrium and a vestibule called the 
The atrium and narthex separated the noisy city 
Ns the quiet church. The plan of the interior resem- 
E" of a T. The vertical part of the T was the 
aisles ran along each side of the nave. The 
| Ка the arms of the Т. A semicircular space 
> apse opened from the centre of the transept 
| tered by st end of the church. The apse, which was 
| p dome, contained the main altar. 
ond p colonnades and arcades separated 
cd into a nave and side aisles. The exteriors of 
к= саз меге plain brick or stone, but the interi- 
Slowed with brilliant mosaics and frescoes. Mosaics 


| 


Consist of oc pieces of glass, marble, or stone fitted 
orm a picture or design. Frescoes are wall- 
€reated on damp plaster. 
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Byzantine architecture. in 330, the Roman emperor 
Constantine the Great moved the capital of the empire 
from Rome to the city of Byzantium in what is now Tur- 
key. Byzantium was renamed Constantinople. In 395, the 
Roman Empire split into two parts—the East Roman Em- 
pire and the West Roman Empire. The West Roman Em- 
pire fell to Germanic tribes in the 400. But the East 
Roman Empire thrived. It was called the Byzantine Em- 


pire. 

By the 5005, a distinct Byzantine style of art had devel- 
oped. The finest achievement of architecture 
was the great domed cathedral Hagia Sophia (532-537) in 
Constantinople. It was designed by Anthemius of Tralles 
and Isidorus of Miletus. The Turks captured Constanti- 
nople in 1453 and later renamed the city /stanbul. They 
converted Hagia Sophia into a mosque. But the only 
change they made to the exterior of the building was to 
add four minarets. 

Hagia Sophia has a huge central dome set on a 
square base. This arrangement became a common fea: 
ture of Byzantine architecture. Four curved and inverted 
triangles made of brick support the dome. These sup- 
ports are called pendentives. By using pendentives, the 
architects could build a higher and wider dome than 
had been possible when walls supported the dome. In- 
side Hagia Sophia, two-storey arcades border the nave. 
Beautiful mosaics decorate the interior. Mosaics were 
an important decoration in most Byzantine churches. 

Other examples of Byzantine architecture include the 
Basilica of St. Mark (begun in the mid-1000s) in Venice, 
Italy, and St. Basil's Cathedral (1554-1560 in Moscow. For 
pictures of these churches, see Moscow; Venice. See 


also Byzantine art. 

architecture takes its name from Char- 
lemagne, who was the king of the Franks from 768 to 
814. From his capital at what is now Aachen, in western 
Germany, Charlemagne ruled a vast territory that in- 


cluded most of western Europe. 
Charlemagne and his family wanted to revive the cul- 
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Hagia Sophia is the finest example of Byzantine architecture. It 
was built from 532 to 537 as a cathedral in Constantinople (now 
Istanbul), Turkey. Hagia Sophia is especially noted for its great 
interior height and space, above. Curved triangular pendentives 
form a circle that supports the dome. From the outside, be/ow, 
the dome is clearly visible around Istanbul. í ы 


ture of early Christian Rome. Carolingian architects 
claimed that they copied early Christian architecture, 
but they changed the models to suit their needs. In par- 
ticular, they made outstanding contributions to church 
and monastery design. The architects followed the plan 
of the basilica but added chapels, elaborate tombs, and 
high towers. They also invented an entrance known asa 
westwork, which included a porch, chapels, and small 
towers called turrets. Carolingian monks developed a 
monastery plan in which c/o/sters (covered walks) joined 
the church, library, kitchen, and other facilities. 

Romanesque architecture began in the late 800s 
and achieved its greatest importance during the 1000s 
and 1100s. The most significant Romanesque buildings 
were churches designed in Italy, France, Germany, 
Spain, and England. 

Scholars of the 1800's originated the term Roman: 
esque, which means /ike the Roman. These scholars be- 
lieved that Romanesque architecture chiefly reflected 
Roman designs. However, Romanesque architecture ac 
tually combined Roman with Byzantine styles and many 
new features. 

Romanesque churches differed from country to coun 
try, but many of the churches shared certain features. 
The typical Romanesque church had thick walls, col 
umns built close together, and heavy curved arches.A 
tower rose from the roof over the point where the tran 
sept crossed the nave. Four large supports called piers 
held up the tower. An arcade separated the nave from 
the side aisles. A gallery was built above the arcade. e 
clerestory, made up of a row of windows set in arches, 
topped the gallery. de 

During the Romanesque period, many people mà i 
pilgrimages—that is, journeys to sacred places. p 
of pilgrims travelled throughout Europe and Pales 
visit pilgrimage churches, which housed the bones? 
possessions of certain saints. Important pilgrimage 
churches were extremely large to accommodate 5s 
many visitors. An example is the huge Church o! 
Sernin (about 1080-1120) in Toulouse, France. The all 
church has two aisles on each side of the nive S 
chapels open into the ambulatory, à semicirculr? 
enclosing the apse. This plan permitted pilgrims athe 
move along the aisles without disturbing service 
main altar. See Romanesque architecture. : 

Gothic architecture flourished from the т! 
to as late as the 16005 in some parts of Europ jt was 
word Gothic originated as a term of діѕаррго nted t0 
used by artists and writers of the 15005 who ker a 
revive the classical architecture of ancient Gu мї 
Rome in Europe. They associated the Gothic "i Rome 
the Goths, a Germanic people who had inva ted (0 
during the 400s. The artists and writers oe greatly 
complicated Gothic designs, which differed 5 
from the harmonious classical style 

A new system of construction enable and ll ter 
tects to design churches with thinner wals 
piers than was possible in Romanesque € ral storeys 
piers consisted of clusters of columns sey to the 10 f 
high. Gothic architects extended the piers in ns like the 
area and then curved out the individual он 
ribs of an open umbrella. The space an ts 
was filled in with masonry. These ribbe 


i 
ae 

ойс 

о 

among the most distinctive charac teristics 


a ee flourished in the 1000's and 1100s. Maria 
‘two turrets. oh in Germany, above, is dominated by a square tower 
‚ The interior of Worms Cathedral, right, in Germany has 


" А 
ded arches typical of the Romanesque style. 


есуге, 
Боч отоп features of the style included 
sfor large n the substitution of stained-glass win- 
id he, pui of the walls. Many churches 
ше е, which were brick ог stone 
culptors cary "y t against the outside walls. 
Tsanity on и the figures of saints and heroes of 
stane b д шо, of church doorways. Medi- 
Sins and rn уа in a symbolic sense, these 
"ur buildin п abited and strengthened the 
"Sculpture Чү or a picture of such "statue-columns," 
For illustrati est portals of Chartres Cathedral). 
ions of Gothic churches, see Cathedral; 


5; Gothic art; 
Be Sana re Notre Dame, Cathedral oí Reims; 


at Amj 
ens, right Both churches were begun Г 


5 do : 
Eo A d French architecture from about 150 
An an ie ses support the exterior of the cathe 
ed ceiling called a ribbed vault covers the nave 


n the 12005. 


Renaissance architecture 


The word renaíssance means rebirth, \n European his- 
tory, it refers to the great rebirth of interest in classical 
culture, especially that of ancient Rome. Classical cul- 
ture had been largely ignored during the Middle Ages. 

Renaissance architecture started in Italy in the early 
1400s, spread throughout Europe during the 15005, and 
eventually reached the New World. A group of Italian 
scholars, many of whom were amateur architects, cre- 
ated Renaissance architecture. These scholars knew 
classical culture well and considered it superior to the 
culture of their time. Architects studied Roman ruins 
and tried to model their designs on classical buildings. 


to 
dral 


Renaissance architecture 
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The dome of the Cathedral of Florence was an early achievement of Ital- 
ian Renaissance architecture. Filippo Brunelleschi designed the dome, 
which was completed in 1436, partly on the principles of Roman vaults. 


They adopted the classical orders as well as Roman and 
Byzantine vaults, especially domes. 

Early Renaissance architecture began during the 
early 14005. One of the most influential architects of the 
new Renaissance style was Filippo Brunelleschi of Flor- 
ence. Brunelleschi's first great project was the dome 
(1420-1436) for the Cathedral of Florence. The cathedral 
was begun in 1296 in the Gothic style of the late Middle 
Ages. Brunelleschi followed this style in designing the 
octagonal dome, but he also used a vault technique in- 
spired by the Romans. Italians considered the Brunelle- 
schi dome to be the greatest engineering accomplish- 
ment of their time. 

Brunelleschi also designed other notable structures 
in Florence. They include the Church of San Lorenzo 
(begun in 1421), the Pazzi Chapel (begun in 1429), and 
the Church of Santo Spirito (begun in 1436). The three 
buildings were not completed until the second half of 


The Church of Sant' Andrea in Manta ШШЕ 
designed by Leon Battista Alberti in the к= 
The front resembles a Roman temple with an 


the 14005, after Brunelleschi's death. In these buildings 
the architect revived the classical forms that became 
basic elements of the Italian Renaissance pa 
ample, he used Corinthian columns in the ia к; 
The chapel has a geometric balance and harmony!) 
issance architecture 3 КЕР 
ры Alberti was another leading pa! ho 
aissance architect. Alberti also wrote an — 
about classical architecture titled Ол Architecture si 
14005). The book stimulated scholars to er oli 
tectural theory for its own sake apart from its ар 
in actual buildings. : had 
Alberti тра only a few designs, wd 
great impact on later architects. He 464101 id 1 
(front) of the Church of Santa Maria Novella ith bla 
1470) in Florence. He decorated the be 
and white marble, arranging a pattern of cir hese pa 
squares, and rectangles in the upper 5 


bout 14 


tories. Thes 


st. Petar CR 
Rome on the 5! 
Peter's. Constructia 

1506 and took i, ei 
years. Ten archite MC 


on the project 


chitects. 


es were taken from classical decorations and gave an 
me mathematical proportion and harmony. 
Er lesigned the Church of Sant' Andrea (begun 
n Mantua. The church's exterior has none of the 
En figures and other features typical of 
Am cture. Alberti designed the facade to re- 
assical temple with a large arch in the centre. 
(m E architecture. The greatest build- 
frost Peter e later Renaissance was the reconstruc- 
са 5 Church in Rome. The project began in 
Church; Julius 1 decided to demolish Old St. 
E build a new church on the site. The 
Malas arc completed in the late 16005. Altogether, 
fe The E worked on the church during that 
inmane! i. Р аг architects included Donato 
cam e angelo, and Gian Lorenzo Bernini. 
signed T » the original architect of St. Peter's. He 
Lind [ше às a combination of square, сїг- 
of equal E forms. A Greek cross has four 
dome (c gti Michelangelo designed the great 
Renaissance Breed in 1591, after his death) as a 
"Gabe еи s Gothic-style dome 
: корап Renaissance architect was Ап- 
ей рор 09 the middle and late 15005, Palladio 
Riblhed in Кта villas and palaces, which he 
елы archite ook that made him one of the most in- 
Lm E history. His Villa Rotonda (begun 
кан Vicenza particularly influenced English 
fom ї recs of the 1700s. 
Кы , enc architecture spread to France 
IS, architect and then to other European countries. 
Mod 5 in these countries followed Italian 


els, How, 
“oa style ever, they rapidly developed distinct na- 


finest Е 
dire, Tench Renaissance buildings are magnifi- 


и, 

tay ле, such as those built at Fontaine- 

he 1500s, tn а Azay-le-Rideau mainly during the 

hug Oria| (1563-158 Juan de Herrera designed much of 
ing con 84) near Madrid. This enormous 


Onsis| 
ts of a church, a monastery, a palace, and 
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The Villa Rotonda, designed 
by Andrea Palladio in the mid 
15005, stands on a hill near 
Vicenza, Italy. A porch based 
on classical Roman temple 
designs extends from each of 
the building's four sides. A 
low dome covers the circular 
central hall 


a college. Inigo Jones produced the most notable early 
examples of Renaissance architecture in England during 
the early 16005. He based his superb Banqueting House 
(1622) in London on Palladio's designs. 

For illustrations of Renaissance architecture, see Bra- 
mante, Donato; Jones, Inigo; Palladio, Andrea; Vatican 


City. 
Baroque architecture 


rchitecture began in Rome during the early 


Baroque al 
16005. It soon spread throughout Italy and to other parts 
produce highly 


of Europe. Baroque architects sought to 
dramatic effects in their works. The typical baroque 
d forms, an extravagant and intri- 


building featured curve 
cate use of columns, à 
ings for decoration. 
The leading supporters 0 
the Roman Catholic Church à 


nd ornate sculptures and paint- 


f baroque architecture were 
nd powerful European 


ilt in the early 1500s by 
u of Fontainebleau was built in the Í 

bes o I, who introduced Renaissance architecture into 

mae A horseshoe-shaped staircase dominates the entrance. 
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monarchs. Church support resulted from the Counter 
Reformation of the 1500s and 1600's (see Counter Refor- 
mation). This movement of renewal within the church 
stimulated a great outpouring of religious enthusiasm in 
Catholic countries. Architects designed elaborate ba- 
roque churches and monasteries that reflected the 
drama and emotion of this religious spirit. At the same 
time, strong monarchs wanted architecture that would 
glorify their reigns. Magnificent baroque palaces ex- 
pressed the authority of these rulers. 

The most spectacular examples of the baroque style 
appeared in Italy, Austria, Spain, and southern Germany. 
Gian Lorenzo Bernini, Francesco Borromini, and 
Guarino Guarini rank as the outstanding baroque archi- 
tects in Italy. The baroque fascination with columns is 
reflected in the keyhole-shaped colonnade (begun 1657) 
that Bernini designed to enclose the courtyard of St. 
Peter's Church. Curves and twisted shapes characterize 
Borromini's famous Church of Sant’ Agnese in Piazza 
Navona (1653-1657) in Rome. One of Guarini's finest de- 
signs is the Church of San Lorenzo (1668-1687) in Turin. 
The church features a cone-shaped dome and an octag- 
onal interior. Johann Bernhard Fischer von Erlach of 
Austria and Balthasar Neumann of Germany designed 
many fine baroque churches and palaces in their coun- 
tries. The extremely elaborate Spanish baroque style is 
often called Churrigueresque. The name comes from 
three brothers—Alberto, Joaquin, and José Churri- 
guera—who were early leaders of the style. 

In France and England, the baroque style was far less 
extreme than it was in other European countries, French 
and English architects retained the Renaissance square, 
rectangle, and circle as basic forms of decoration. They 
designed enormous buildings with simple lines and 
row after row of columns or windows, 

Perhaps the greatest French baroque building is the 
magnificent palace at Versailles (begun about 1661). Its 


major architects were Louis Le Vau and Jules Hardouin 
Mansart. The palace is more than 400 metres long and 
has about 1,300 rooms. 

Sir John Vanbrugh designed the most extravagant 
English baroque palace, Blenheim Palace (1705-1724) in 
Oxfordshire. However, the leading English architect of 
the baroque style was Sir Christopher Wren. His design 
for St. Paul's Cathedral (1675-1710) in London is a master 
piece of the style. 

For a picture of Blenheim Palace, see Churchill, Sir 
Winston. For other pictures of baroque architecture, 
see London; Versailles; Wren, Sir Christopher. 


The 1700's 


During the 1700's, three major architectural styles ap- 
peared in Europe: (1) rococo architecture, (2) the Palla 
dian Revival, and (3) neoclassical architecture. In addi 
tion, colonial architecture in America began to flourish 
in the 17005. Colonial architecture was heavily influ- 
enced by European styles. 

Rococo architecture was the final phase of the be 
roque style. It developed in France about 1720 and 
spread to other countries during the next 60 years. Corr 
pared with the monumental baroque style, rococo archi 
tecture was light and delicate. However, rococo bulle 
ings had even more elaborate decorations than did 
baroque structures. In France, the outstanding rococo 
buildings were elegant houses built in Paris for the no- 
bility. But the most impressive rococo structures We 
palaces, churches, and monasteries erected in soutne 
Germany and Austria, Dominikus Zimmermann e 
a rococo masterpiece in his design for Die Wies pi Е 
grimage church (1754) in southern Germany. For a P 
ture of the church, see Germany (Arts). id 

The Palladian Revival mainly reflected the Mes 
designs of the Renaissance architect Andrea Pal a M 
The style began in the early 1700's and was most imp 


in Lom 
St. Paul's Cathedral inl j 
don is a masterple «sit 
lish baroque architect! 
Christopher Wren 
the church in 
He included colum 
other elements 0 : 
Greek and Roma 
ture. 


M 


ого though it also appeared in northern Italy 
Ж America, Most Palladian Revival buildings 

E houses. 

Бот a Scottish architect, introduced the 
E M style. However, the leader of the move- 
Buiington en poen an English amateur architect. 
aliis is friend William Kent designed the first 
олдо Bul building, Chiswick House (1726) 
mPeladio’s Vi роп and Kent modelled their design 
ina large ga » a Rotonda. The architects set the house 
"m vod based on what they believed a Roman 
tur of a like. Such gardens became a common 

ae Revival architecture. 
terest in t uc “hangup reflected a renewed in- 
ih rchitecture of ancient Greece and Rome. 
Pustspired by кален Neoclassical architecture 

Tan cities 4 uildings discovered in the ancient 

of Pompeii and Herculaneum. The cities 


The 
the "айап Revi 


СТ Andrea Pal was based on Roman architecture and 

lin = тропа alladio. Chiswick House, above, in London 

lon ang Wilian English Palladian Revival building. Lord 
ат Kent designed it in the mid-17205. 


sculpture when he ге 
pem built near London in 
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Rococo architecture was 
highly decorative. The re- 
fined, ornamental character of 
the rococo style can be seen 
on the left in the Hall of Mir- 
rors in the Amalienburg Pavil- 
ion, near Munich, in southern 
Germany. The Flemish-born 
architect Francois Cuvilliés 
designed the graceful build- 
ing in the 1730s. 


had been buried by an eruption of Mount Vesuvius in 
AD. 79 and many buildings were preserved under the 
mud and ashes. Archaeologists began excavating the cit- 
ies in the mid-17005. 

Neoclassical architects followed Greek and Roman 
styles more closely than Renaissance architects had 
done. Like baroque architects, the neoclassicists de- 
signed colonnades and large structures, especially pub- 
lic buildings. But in their designs, they used simpler 
geometric forms, such as the square and sphere, rather 
than the baroque swirls and curves. 

The most important neoclassical architects in Eng- 
land were Sir William Chambers and Robert Adam. 
Chambers designed many public buildings, notably 
Somerset House (1 776-1780) in London. Adam became 
an influential interior designer and furniture designer as 


well as a leading architect. He made Roman designs 
fashionable in such country houses as Osterley Park 


re followed Greek and Roman de- 
d classical-style 
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House (1761-1780 in London and Keddleston Hall, Der- 
byshire, built in the early 1760s. 

Pietro Bianchi, an Italian architect, designed one of 
the major neoclassical buildings of the early 1800s, the 
Church of San Francesco di Paola in Naples. Work on 
the church began in 1816. The design of the church is 
based on that of the Pantheon, an ancient Roman tem- 
ple. However, the curved exterior colonnade shows the 
influence of Bernini's colonnade for St. Peter's Church. 

French architects designed many neoclassical build- 
ings. One of the most famous is the Panthéon (about 
1757-1790) in Paris. Jacques Soufflot designed it. The 
Panthéon was originally a church named after Sainte 
Geneviéve, but the building is now a public monument. 

In the United States, neoclassical architecture became 
known as the Federal style. The leading Federal style ar- 
chitects were Benjamin Latrobe and Charles Bulfinch. 
Latrobe is best known for his designs for the U.S. Capitol 
in Washington, D.C. Bulfinch's major projects included 
the statehouses of Maine and Massachusetts in the 
United States. 

For illustrations of neoclassical architecture, see 
Adam; Furniture (English styles); Washington, D.C. 

Colonial architecture in America developed 
mainly from European styles of the Middle Ages and the 
Renaissance. In Latin America, the baroque and Spanish 
Renaissance styles dominated in the Spanish and Portu- 
guese colonies. In the Spanish colonies in what is now 
the Southwestern United States, missionaries built 
adobe churches that combined American Indian and 
Spanish architectural styles. In time, however, the colo- 
nists adapted European influences to suit regional tastes 
and needs. 

In the Northern Colonies, the colonists built wooden 
houses designed to withstand the cold winters. Most of 
the houses were small, with one or two rooms that 
could be heated easily. The houses had sloping roofs to 
shed snow. Architecture in the Middle Colonies of 
North America showed the influence of a number of Eu- 


Early American architecture 
timber frame design of the Pars 
the influence of medieval Engli. 


reflected European styles. Th 
on Capen House, E s 


ish architecture. Coloni. 
in Topsfield, Massachusetts, built the house in Pe The ceu 


House in Boston, right, resembles an Engl 
! , ish i 
ing. It was designed by Charles Bulfinch and e. 


ropean styles. In New York, for example, many Dutch 
colonists followed architectural styles in the Nether 
lands and built houses of brick with wooden shutters & 
the Southern Colonies, wealthy planters constructed the 
largest colonial residences, modelling some of these 
buildings on English country houses. Thomas Jefferson 
designed several buildings in Virginia that reflected 
neoclassicism and the Palladian Revival. 


The 1800's 


By the early 1800's the development of architecture 
was greatly affected by the rapid growth of industrialiae 
tion in western Europe and eastern North America. This 
Industrial Revolution created a demand for architects e 
plan new types of buildings and to devise new consirs 
tion techniques. At the same time, many architects re 
vived various styles of the past. The most important re 
vivals were the Greek Revival and the Gothic Revival 
number of architects combined two or more earlier 
styles into one design. 

The Industrial Revolution began in the United King 
dom during the 1700's and spread to other European 
countries and to North America by the early 1800s. For 
centuries, architects had concentrated on designing re 
ligious buildings, castles and palaces, and country 
houses. The Industrial Revolution required such struc: 
tures as factories, railway stations, warehouses, and oF 
fice buildings. Architects used new materials and new 
methods to design the new structures. 

The Industrial Revolution led to the first commercial 
and industrial world’s fair, the Great Exhibition of — 
London. The fair was housed in the Crystal Palace (185 
a revolutionary glass and iron structure designed 0) 
Joseph Paxton. The building covered almost 8 hec re 
and looked much like a giant greenhouse. Paxtons 
tal Palace was also the first important prefabricat x 
structure. The iron frame and glass panels were pz 
factured in a factory and then assembled at the site 
the exhibition. 


the success of the Great Exhibition brought about 
askar hairs in other cities in Europe and in the United 
fun These exhibitions required special facilities and 

wehitects an opportunity to test new ideas. The 
Palace and later glass and iron exhibition halls in- 
кей the development of the glass and metal sky- 
E. to be pioneered by American archi- 
s. 

The буза! Palace did not resemble any earlier style 
Wechitecture. However, many structures built with the 
оооу preserved associations with historical 
Wa for example, the English architects John Dobson 
el eed a number of railway sta- 
- E assical facades. Hardwick also used cast- 
M ta support his St. Katherine's Dock 
к ео Henri Labrouste combined new 
туи P pun materials with the Renaissance 
Dy hz E: Sainte Genevieve (1850) in Paris. 
EN. walls that are built of traditional ma- 
E vaults and columns are made of iron. La- 

allowed the iron to show, making the library the 
major public buildi i 5 
ng to use iron as part of the ar- 


le. 
pe Revival began in the late 17005. It ended 
ov movement in the mid-18005, though build- 
Greek style are still being built. The Greek 
Style was considered especially appropriate for 
195 as museums, stock exchanges, banks, 
§overnment offices. Advances in classical scholar- 
ч — а to re-create Greek designs with 
чеш Greek Revival architect in England was Sir 
эй, е. He designed the British Museum (1823- 
кеде Кү resemble a huge Greek temple of the 
Эң m" Strickland designed the first impor- 
за val building in the United States, the Sec- 
му E United States (1824) in Philadelphia. The 
lire order cture resembles a Greek temple of the 


The Crystal 
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Palace was designed by Sir joseph Paxton for a 
London exhibition in 1851. The iron frame and glass panels were 
made in a factory and assembled at the building site. 


The Gothic Revival. The Gothic style never went 
completely out of fashion. In the centuries after the Mid 
dle Ages, various architects used elements of the Gothic 
style. But the revival of Gothic as а deliberate architec- 
tural movement began in the 1700s, reached its peak 
during the mid-1800s, and declined by the 18805. 

During the early and mid-1800s, the English architect 
A. W. М. Pugin wrote several influential books support- 
ing the Gothic style. Pugin urged architects especially to 
design churches in the Gothic style because it best ex- 
pressed the Christian faith. The most ambitious project 
of the Gothic Revival was the Houses of Parliament 
(1840-1860) in London, designed by Pugin and Sir 
Charles Barry. 

William Butterfield, another English architect, created 
a number of highly individual designs in the Gothic 
style. He designed nearly 100 churches. One of his best- 


The machine hall at a Paris 
exhibition in 1889 was de- 
signed by Ferdinand Dutert. 
The arches of steel girders 
and glass panels enclosed a 
vast amount of space used for 
a machinery exhibition. 


known is All Saints' Church, Margaret Street (1849-1859) 
in London. Among Butterfield's most important projects 
was his design for Keble College (18605) at Oxford Uni- 
versity in Oxford, England. Butterfield designed the en- 
tire college, including the library, chapel, and residence 
halls, in the Gothic Revival style. 

For pictures of the Gothic Revival, see Parliament. 


Combined styles. Some architects of the 1800's com- 


bined what they considered to be the best features of 
two or more historical styles. The former home of the 
Paris Opera, the Palais Garnier (1861-1875), is a master- 
piece of this approach. The building's designer, Charles 


The Palais Garnier features a number 
The Grand Staircase, above, 


Charles Garnier designed the building in 1861, 


of architectural styles. 
shows strong baroque influences. 


The Gothic Revival of the 
1800s reflected a renewed 
terest in medieval Сой 
chitecture. In the 18605, Wie 
liam Butterfield designed 
Keble College at Oxtord Une 
versity in Oxford, England @ 
the revival style. Butteriely 
use of stone and coloured 
brick shows his interprets 
of the Gothic architectural 
Style. 


Garnier, planned the huge structure chiefly in hee 
rate baroque style. For example, the spectacular dA 
Staircase features a lavish use of coloured marble. 
ever, Garnier also included classical orders and b 
ments from the designs of French and Italian Renais 
sance palaces. 


Modern architecture 


The period from the late 18005 to the present € 
been described as one of the most creative and р аг. 
tive times in the history of architecture. Architec 
used new materials and new building methods 
velop the first completely new styles in centuries 

During the modern era, American arc 


4 . For er 
to have an international impact on piene E 

à st- 
ample, the skyscraper, perhaps the be: d inthé 


of modern architecture, was first develope 
United States. 1 late 
The remarkable changes in architecture since а 
1800's have emerged from the theories an terpiees 
few individuals and small groups. Many mas # 
modern architecture were designed or infu tee 
four men—Frank Lloyd Wright of the шш of Ge 
ter Gropius and Ludwig Mies van der Ro n as Le Coe 
and Charles Jeanneret-Gris, generally know! 
busier, of France. oder 
Early modern architecture in Europe: Ма 
chitecture in Europe originated as à Lue" the 18008 
historical revivals and combined styles 0 aches that — 
Young architects tried to find fresh appro } 
would reflect their time. dern a _ 
One of the first important influences on Pound 
chitecture was the Arts and Crafts Mover i 
in the mid-1800's by William Morris їп 
had studied to be an architect, but he 9 l 
fession to concentrate on interior design. machine 
the poor artistic quality that he saw RD н 7 
made products of the Industrial Revo'u men , Morris 
other artists in the Arts and Crafts MS for nite 
created original and high-quality desig hough moris 
stained glass, textiles, and wallpaper. 


England. 
ave up t 


ot design buildings, his influence encouraged a 
„к artistic freedom and spirit of experimentation that 
ed an important part in modern European architec- 


st of the first modern architects worked in the 

nds, Austria, and Germany. In the Netherlands, 
ik Petrus Berlage used an unusual red brick de- 
л юг his masterpiece, the Amsterdam Stock Ex- 
iunge (1903). The building's simple, spare design 
da departure from the highly decorative revival 
wes and pointed toward more modern styles. 

mo Wagner founded modern architecture.in Austria 
tring the 1890s. Wagner was a teacher and theorist as 
wilasan architect. His most important designs were 
ses with horizontal lines and little ornamentation. 
Te structures had flat, slablike roofs that projected be- 
«d the walls. These features characterized much ar- 
Месшге of the 1900's. 

osef Olbrich and Josef Hoffmann, two of Wagner's 
sents, joined with other Austrian artists and archi- 
"isto found a group known as the Vienna Secession. 
* group was united by its rebellion against the revival 
es. Olbrich designed the Secession Building (1898), 
& tlhibition gallery in Vienna for the group. He took 
* Renaissance and neoclassical style of the domed 
Gand redesigned it in modern terms. Wagner's influ- 
"ce appears in the building's projecting slab roof and 
“decorated walls, Hoffmann designed a house called 
* Palais Stoclet (1911) in Brussels, Belgium. The plain 
га walls and cubelike geometric outlines of the 

‘use made it one of the most advanced architectural 
"wks of the early 19005. 
ча the bold simplicity of Eliel Saarinen’s Hel- 
ich cd коп (1906-1914) reflects the influence of 

Adolf c e Vienna Secessionists. 

5, another Austrian, fiercely opposed deco- 
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The Amsterdam Stock Exchange in Amsterdam, the Nether 
lands, is noted for its simple lines and an extensive use of brick. 
Hendrik Petrus Berlage designed the building in 1896. 


The Secession Building in 
Vienna, Austria, was designed 
in 1898 by Josef Olbrich as an 
exhibition gallery for a group 
of artists and architects called 
the Vienna Secession. The 
building's simple, cubelike 
form and flat, undecorated 
walls became common char- 
acteristics of modern archi- 


tecture. 
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The Palais Stoclet, a mansion completed in 1911 in Brussels, Belgium, was designed by Josef 
Hoffmann of Austria. It features a geometric shape, plain white walls, and a dramatic tower. 


ration in architecture. He believed that the decorative 
qualities of a building would emerge naturally from the 
structure's materials and form. Loos designed Steiner 
House (1910) in Vienna with cubelike shapes and no or- 
namentation. Steiner House was one of the first private 
houses to be built of reinforced concrete. 

In Germany, Peter Behrens designed some of the first 
factories to reflect modern architectural ideas. His most 
significant design was the AEG Turbine Factory (1909), a 
glass, steel, and concrete building in Berlin. Behrens 
also influenced the theories of Mies van der Rohe, Gro- 
pius, and Le Corbusier, all of whom worked in his office 
during the early 19005. 

Early modern architecture in America. Henry 
Hobson Richardson became the first important architect 
in the United States to include modern elements in his 


Steiner House in Vienna has a c 
tion. Adolf Loos, who designed the 
posed any ornamentation іп archite. 


ubelike shape and no decora- 


building in 1910, fiercely op. 
cture. 


designs. Richardson was a leading American architect 
from about 1870 to his death in 1886, He worked in a 
riety of medieval styles, especially Romanesque. i 

ever, he often used features of modern design in ee 
simplified geometric forms and absence of — 
namentation in his later works. Richardson dese 
number of buildings with both Romanesque eir 
ern elements, including the Glessner House (186 a 
the Marshall Field Wholesale Store (1887), both in 


cago. | | 
< of modern architecture / 


Chicago became the centre и iy 19008 
the United States during the late 1800зал da t 
The Great Chicago Fire destroyed ише test new det 


1871, giving architects an opportunity t 


А е de- 
as the city was rebuilt. William Le Baron Jenney 


r, the 
signed the world's first metal frame skyscrape 


The AEG Turbine Factory, wit 
was one of the first factories to refle 
ples. It was designed in 1909 in Bertin 


шу Home Insurance Building (1885) in central Chi- 

t. Instead of thick walls, a steel frame supported the 

йїп. The walls provided no support but hung like 

mains on the frame. The steel frame and curtain wall 

kame basic to modern design. 

r nney trained a number of architects in his Chicago 

dice. They included Louis Sullivan and Daniel Burn- 

Sullivan became the leader of a style of architec- 

recalled the Chicago School. Other Chicago School 

an included Burnham, Dankmar Adler, and John 

litlborn Root. These architects gained fame for their 

e estores and office buildings. Sullivan de- 

imed the Carson Pirie Scott & Company Building 

ii, a Chicago department store that is famous for its 

horizontal bands of windows and skilful use of light- 

гей brick. Sullivan also designed skyscraper office 
dings, such as the Wainwright Building (1891) in St. 

lnis Missouri, and the Guaranty Building (1895) in Buf- 
New York. 

Burnham became even better known as a city planner 
tan as an architect. However, he designed several sig- 
ficant commercial buildings. His Railway Exchange 
Bilding (1904) in Chicago is noted especially for its 
many windows. 

For pictures of early modern architecture in America, 
%¢Bumham, Daniel Hudson; Richardson, Henry Hob- 
Sn; Sullivan, Louis Henri. 

Frank Lloyd Wright was the greatest figure in mod- 
етап architecture. Wright worked in Chicago 

the firm of Adler and Sullivan from 1887 to 1893, 

he began his own practice. Wright gained interna- 
nal attention for a series of houses he designed from 
1190010 1910 in the prairie style. The houses had 
: ‘horizontal shapes because Wright believed that 
on blended with the open Midwestern prai- 

3 dm that a building should "grow" from its site. 
git selected materials in earth colours and empha- 

h cii appearance of those materials. 

sa qerolutionized the arrangement of interior 

k ome houses. In traditional American 
loli ш e late 1 8005, walls divided the interior into 

ts In his houses, however, Wright reduced 

Ennis so that one room flowed into an- 

Outlines Оне use of interior space and the horizon- 

tects MM houses greatly influenced European 

se (1909.13) ts best-known prairie house is Robie 
Черге à 10 in Chicago. Wright also designed 

n New 5, such as the Larkin Building (1904-1906) in 
КТ York, and Unity Temple (1906-1908) in Oak 
беер 1015. His bold and imaginative use of concrete in 


se buj ! 
тару Ped popularize the material їп mod- 


ti m 
ЧҮ most impressive later project was perhaps 
Payin pads he designed for the Johnson Wax Com- 
йл (1937. Wisconsin. The main administration 
ass Insig 37-1939) has a smooth exterior of brick and 
Wind m the building, the chief office area is a large 
M on lined with balconies, Soft light enters 
Me cing Qugh strips of glass tubing at the edges of 
ШТ роп П concrete columns rise from the floor 
for other arge concrete discs at the ceiling level. 
Frank Pictures of Wright's work, see Wright, 
Mns, Y Furniture (The 1900s); United States 
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The Reliance Building in Chícago was one of the first modern 


rm of Daniel Burnham and Company de- 
pilis dne which was completed in 1894. This cutaway 
drawing shows the building's steel-frame construction. 


Walter Gropius influenced modern bei s 
both as an architect and as a teacher. In m. e д 
founded the Bauhaus, а school of design in “п p. 
Germany. The school was dedicated to ШЫ hean 
and architecture with moder PW sedem Los m 
1925, the Bauhaus move to Dessau. ue sig 

j e Dessau campus. The geom ric 
pred dass structures rank among the finest de- 


iod. : 

e wai to the United States in 1937. The next 
gs became chairman of the Department of Archi- 

pow i ' architectural the- 


hout the United States as а result of 


hitects formed the 
p» designed many pro 


The prairie style created by Frank Lloyd Wright revolutionized American domestic architecture. 
The houses he designed in this style emphasized horizontal lines and materials that harmonized 
with the landscape. Wright designed the prairie house above in 1902 in Oak Park, Illinois. 


qm; 
"i 
— ig 


of moder 


neering group tects based 


American АТ E 
sago. The 5 У 
Chicago. The lv ай 


first two storeys 
mental bl 


countries, beginning with the Graduate Center 

950) at Harvard. 
early works of Finnish architect, city planner, and 
иге designer Alvar Aalto show the influence of 
"olus in their flat roofs, and white walls broken by 
windows and balconies. The tuberculosis sanato- 
iat Paimio, Finland, for example, was strictly func- 
teil and without any reference to earlier styles. Aalto 
ws one of the first Scandinavian architects to move 
say from strict geometric design. Later works com- 
teed irregular, undulating forms into the interior of his 
dings with complementary furniture. 

The International Style dominated architecture until 
out 1950, The name came from the title of a book, The 
temational Style (1932). The book was written by two 
Inericans— Philip Johnson, an architect, and Henry- 
ñssell Hitchcock, an architectural historian. In the 
imk the authors reviewed architecture of the previous 
years and stated that a new and distinct "interna- 
tral style had developed in many countries. 

The International Style actually summarized many of 
den of such pioneer modern architects as Hoff- 
E Wright, and Gr opius. Typical buildings in 
E 9 E оте shapes, white walls, and a flat 
Ee ni en. Most are constructed of reinforced 
clt Hi еы has embedded metal rods for 
bo me : ypical International Style buildings 
зш ry large windows to create a light, airy feel- 
Bos iors have little or no ornamentation. Interiors 
Р pium and uncluttered. 

54 ^ ruat Бгобару the greatest architect to 
сй ору Most of his early works 
wr bultof white sepi led white boxes. The houses 

Co ih pod concrete and stood 
tural рсе pillars called pilotis. There was no 
е first im on window placement. One of Le 
la Savoy portant houses in this style was the 

ye (1929-1931) in Poissy, F. 

le Corbusier's | t y, France. j 

ts cubelike тшн ег works showed more variety than 
s. One of his most famous later proj- 


ттл 
а. | 


al 
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The Bauhaus was a German art school that greatly influenced 
modern architecture. Walter Gropius designed the Dessau cam 
pus in 1925, including the workshops on the right. 


ects is the Unité d'Habitation (1947-1952), a 337-unit 
apartment building in Marseille, France As in his earlier 
works, Le Corbusier had this building construc ted of re 
inforced concrete and raised on pilotis. But he honey 
combed the exterior with balconies to shield the apart 
ments from the strong sun. The balconies created a 
lively pattern of dark and light rectangles in the sunlight 
Le Corbusier had the walls at the sides of the balconies 
painted in bright colours to provide vivid contrasts with 
the white concrete. 

During the 1930s and 19405, Le Corbusier built few 
buildings but concentrated instead on city planning. His 
major achievement in this field in the 1950's was his plan 
for the new city of Chandigarh, in India, for which he 
also designed the principal buildings. A picture of the 
Gandhi Bhavan Memorial Library can be seen in the 


Chandigarh article. 


The International Style be- 
came one of the dominant ar 
chitectural movements of the 
19005. Le Corbusier, the 
leader of the movement de- 
signed the Villa Savoye, left, 
in Poissy, France. The resi- 
dence, completed in 1931, in- 
cludes the major elements of 
the International Style. The 
structure has a geometric 
shape, white concrete walls, a 
flat roof, and a continuous 
band of windows. It stands on 
pillars called pilotis. 


LI 
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The works of Ludwig Mies van der Rohe are noted for his skilful use of steel and glass. The 
large areas of tinted glass in Crown Hall (1956), above, are typical of his style. 


Ludwig Mies van der Rohe was the master of glass 
and steel architecture. He designed skyscrapers that had 


a steel frame and thin metal and glass walls. The style 


became popular for commercial buildings after World 


War 11 (1939-1945). 
Mies became director of the Bauhaus in 1930 and 


served in that position until the school closed in 1933. In 
1937, he emigrated to the United States. The next year, 


he became head of the architecture department at the 
Armour Institute (now the Illinois Institute of Technol- 
ogy) in Chicago. In 1939, Mies began to design the 
buildings for a new Armour Institute campus. His de- 


signs stressed rectangular, cubelike structures of brick 
exposed steel columns, and huge windows. лай 
Mies designed several apartment and office "d 
skyscrapers in the United States. His Lake s 
apartment complex (1951) in Chicago resem! a = 
gantic glass rectangles. Perhaps his most ie 
ect is the Seagram Building (1958), an office 5 je 
in New York City. Mies designed it with n 
The building has walls of bronze and bronze- 
ore today. The International e: 
mained the most popular style for major archi 


á 
The British Art cet 
Yale University we I 
major work uber a d 
leading Amel we 
үе mid-1900s. The td 
which opened in E 
Kahn's creative use 
crete walls sa foit 
shapes, an 


sues throughout the world until about 1950. By that 
im younger architects were reacting against it. These 
gatecis believed that the style lacked variety in design 
жине of the emphasis on simple geometric shapes 
aihe lack of decoration 

Teattack against the International Style was first led 
pigroup of architects often called the brutalists. The 
тайыз based their designs on the later work of Le 
(шиши. They created plain, massive buildings with 
sah reinforced concrete exteriors. Leading members 
däs movement included Kenzo Tange of Japan, the 
genership of James Stirling and James Gowan of Eng- 
ied and Paul Rudolph of the United States. 

{enzo Tange used concrete, steel, and glass in such 
ла] works as the stadiums for the 1964 Olympic 
ares, and the Tokyo Cathedral in Tokyo, Japan (page 
SEA group of his followers, known as the Metabolism 
imp, produced work with a science-fiction flavour for 
$t Osaka Expo 1970. Like the brutalists, the American 
ес Louis Kahn made imaginative use of concrete. 
@аз major designs include the Salk Institute for Bio- 
Ee (1965) in La Jolla, California, and the Kim- 
o" Museum (1972) in Fort Worth, Texas. See Kahn, 
ceo architectural movement of 
Sisi the {тоет It began during the 
rino: ed States. The post-modernists have no 
Beck Boe They are united only in 
eal e International Style. One of the lead- 
Бауш еч theorists and designers is 
Bud Eni. a American architects generally 
ld Graves ma ernists include Peter Eisenman, 
Кош arles Moore, Robert Stern, and Stan- 
Many id 
= ee have revived historical styles 
temple, V ignored by earlier modern architects. For 
с enturi has often used traditional styles, bor- 

9 from the Itali i T s 
alian Renaissance and other periods. 


М ‘paces v 
i atus d Abraxas 
monumen 


; à vast housing development near 
tal columns of concrete and glass. 


Post-modernism used elements from earlier architectural 
styles. Michael Graves featured colour and sculpture in his Port 
land Building, completed in Portland, Oregon, USA, in 1982. 


Venturi became one of the first post-modern architects 
to add ornamentation to building exteriors. A number of 
post-modernists have incorporated arches, columns, 
Jomes, and pediments into their designs. A pediment is 
a triangular section between the horizontal entablature 
and the sloping roof at the front of a classical Greek or 
Roman building. 

Other architects worked in a more emphatically his- 
torical style. For example, the J. Paul Getty Museum, 
built by Langdon and Wills at Malibu, California, U.S.A. 
was inspired by a Roman villa. At Marne-la-Vallée, near 
Paris, Ricardo Bofil used prefabricated concrete to pro- 
duce echoes of Classicism in the columnar architecture 
of housing developments like Les Espaces d'Abraxas 
(1978-1983). 

This interest in historical styles has been accompa- 
nied by concern for preserving old buildings and adapt- 
ing them to new uses. Many government agencies have 
been created to preserve buildings of architectural 
value. Such buildings may not be destroyed or altered. 

Most postmodernist works are small buildings, such 
as houses and stores. In 1978, Philip Johnson, the co- 
author of The International Style, unveiled the design he 
created with John Burgee for the first post-modern sky- 
scraper, the American Telephone and Telegraph Com- 
pany (now AT&T Corp.) headquarters building in New 
York City. The base of this controversial structure resem- 
bles the Pazzi Chapel of the Renaissance. Johnson and 
Burgee topped the design with a pediment that has a 
round opening at the peak to allow clouds of steam to 
escape from the building's heating system. — do 

The Pompidou Centre in Paris was built by Richard 
Rogers and Renzo Piano. It reflects the modernist vx 
in exposing à building's structure. All of its structural 
and service elements, such as beams and lifts, are 

ainted in primary colours and are visible from E out- 
side. See Paris (Museums and art galleries: sy 

Perhaps the most controversial building of y | 3 
was the new entrance to the Louvre Меш core 
by American architect |. M. Pei. For a picture o | is 
transparent giant pyramid, see Louvre (picture. 
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Related articles in World Book. Many city, state, country, 
and continent articles have pictures of notable structures. See 


also the following articles: 

Famous architects 
Aalto, Alvar Latrobe, Benjamin 
Adam (Robert; James! Le Corbusier 
Adler, Dankmar LEnfant, Pierre Charles 
Alberti, Leon Battista Lutyens, Sir Edwin L. 
Archer, John Lee Mendelsohn, Eric 
Baker, Sir Herbert Michelangelo 
Barry, Sir Charles Mies van der Rohe, Ludwig 
Behrens, Peter Mills, Robert 
Bernini, Gian Lorenzo Nash, John 
Blacket, Sir Edmund Nervi, Pier Luigi 
Bramante, Donato Neutra, Richard 
Breuer, Marcel L Niemeyer, Oscar 
Brunelleschi, Filippo Palladio, Andrea 
Bryce, David Paxton, Sir Joseph 
Bulfinch, Charles Pei, |. M. 
Burnham, Daniel Hudson Pugin 
Casson, Sir Hugh Richardson, Sir Albert 


Fuller, Buckminster 
Gaudi, Antonio 
Giotto 

Greenaway, Francis 
Griffin, Walter Burley 
Gropius, Walter 
Jefferson, Thomas 
Jenney, William 


Richardson, Henry Hobson 
Root, John Wellborn 
Rudolph, Paul 

Saarinen (Eliel; Eero) 
Soleri, Paolo 

Spence, Sir Basil 

Stone, Edward Durell 
Sullivan, Louis 


Le Baron Unwin, Sir Raymond 
Johnson, Philip C Vanbrugh, Sir John 
Jones, Inigo Wren, Sir Christopher 
Kahn, Louis |. Wright, Frank Lloyd 

Famous structures 
Abu Simbel, Montserrat 

Temples of Notre Dame, 
Acropolis Cathedral of 
Alhambra Pantheon 
Arc de Triomphe Parthenon 
Aswan High Dam Pitti Palace 
Colosseum Pyramids 
Eiffel Tower Saint Mark, 

Empire State Building Basilica of 

Escorial Saint Peter's Church 

Globe Theatre Seven Wonders of the An- 

Guggenheim Museum cient World 

Hagia Sophia Statue of Liberty 

Independence Hall Taj Mahal 

Kremlin Tower of London 

Leaning Tower of Pisa Tuileries 

Louvre Versailles 

Milan Cathedral White House 

Monte Cassino Windsor Castle 
Kinds of buildings 

Basilica 

Campanile eel 

Castle Pagoda 

Cathedral Pyramids 

Church School 

ipis Skyscraper 

otel Synagogue 
House Temple 
Library Theatre 
Lighthouse Tomb 
Monument Tower 

1 Parts of buildings 
Arc! 
Atrium сои 
таса DO 
leresto! 
Cloister i NN 


Pier Tracery 
Roof Vault 
Spire Window 


Stained glass 
Styles of architecture 


Baroque Islamic art 
Bauhaus Norman archit 
Byzantine art Renaissance 
Classicism Rococo 
Georgian architecture Romanesque 
Gothic art architecture 
Other related articles 
Acanthus Landscape à 
Acropolis Painting 


Seven Wonders 


Australian architecture 
cient World 


Building construction 


Building trade Stately homes of - 
City Britain and | 
Drama (pictures) Sculpture 
Furniture Shelter 

Housing World, History 


tures) 


Outline 


1. Elements of architecture 
П. Early architecture 
Ill. Asian and pre-Columbian architecture 
IV. Classical architecture 
V. Medieval architecture 
VI. Renaissance architecture 
Vil. Baroque architecture 
Vill. The 1700's 
IX. The 1800's 
X. Modern architecture 


Interior decoration 


Questions ot 
What three elements must an architect balance to creas 1 


tractive and efficient building? 
In Greek architecture, what was an order? 
What was the prairie style of architecture? The / 

Style? 1 ai 
How did the Industrial Revolution influence the 


architecture? "T 
Who were the two leading patrons of the baroque sie 


tecture? 
How did the discovery of Pompeii and Herculem t 
architecture of the 1700? " ^ 
What was a pilgrimage church? — ned tt 
Many masterpieces of modern architecture were 
influenced by four men. Who were they? j 


: :etorical info! 
Archives are collections of historical inf 


н s to SM 
range in size from the great national armor nt 
collections of files in schools and colleg P 


Many local government organiza 
For example, in England 
record offices. These offices reco 
as local court proceedings; meetings o 
ment bodies; the development 0! 
railways;-local markets; and detail 
Archon was the most important 
ministrative officials of ancient Athen 
each archon held office for one year: E ected t0. 
were wealthy aristocrats and they wen 1 
office. After 487 B.C., archons Were | gp, 
other officials were the king, the pole E. 
thesmothetae. These other officials d p 
called archons also. See also Агеора® ё 
Arcology. See Soleri, Paolo. Р 
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Te Arctic land: 
s e А 
етер от сапра dramatically with the seasons. Winter snow piles up around an 
ed for sledge dogs, /eft. In summer, flowers blanket the tundra region, 


Ft Mo: i 
st of the Arctic has no snow during July and August. 


Arctic i À 
North Ne ce of continuous cold around the 
itás and the oos Arctic Ocean, thousands of is- 
че ШИ ШОНА parts of the continents of Eu- 
айе Arctic was merica. People long believed 
kings could not “he aks barren place where human 
Rt except for rent ut explorers and scientists found 
*t no snow and i and, nine-tenths of all arctic lands 
lowers grow n in summer. Berries, vegetables, 
"much ite vida few places. The sun never shines 
“entire region fo ic during the winter. But it shines on 
»September. r at least part of the day from March 
е Arcti 
maion fron 07е importance to human beings. In- 
edict the we; vae weather stations helps scientists 
Yover the Pin d farther south. The aeroplanes that 
2515 Los An e aily from Europe to such American 
“tamed of ЖЫ es and Seattle do what people had 
Sing a short ng for hundreds of years. They are fol- 
m route between Europe and the Pacific 
brthern nat; 
EM rita such as Canada, Russia, and the 
, e their risusa installations in the Arctic to 
n 7 installations s and trade routes. To build these 
uu about this hay people have had to learn many 
«S leamed how arsh region of the world. Engineers 
a Y frozen soit 2 сопзїгисї houses on the perma 
animal life ete scientists have studied the plant 
Arctic, ^ 19 fnd ways in which people can survive 


Arctic lands 


Чеп 
fen ists defi 
hei" 5. lls the boundaries of the Arctic in dif- 
mits of the re astronomer, the Arctic Circle forms 
gion (see Arctic Circle; Arctic Ocean 


{colour тар}. Other scientists consider the Arctic as the 
region surrounded by a line drawn through all northern 
locations with an average summer temperature of 10°C 
This line is known as the 70° summer isotherm (ѕее Iso- 
therm), It closely follows the tree line, the line north of 


which forests do not grow. Many animals and birds that 
t survive in the Arctic. As a re- 


live in the forests canno! 
sult, the 10° summer isotherm and the tree line mark an 
important geographic boundary. 

Generally speaking, the Arctic includes the northern 
parts of Alaska, Canada, Norway, Sweden, Finland, and 
Russia. The Arctic also includes all of Greenland and 
most of Iceland. 

The true Arctic. The 10° summer isotherm passes 
hern tip of Greenland. In Canada, it 
Labrador, through Churchill on 

i ol Bay in the Beaufort Sea. The 
llels the southern edge of the Brooks 
Range in Alaska. It then swings south along the Bering 
Sea to the Aleutian Islands. The line turns northward 
again from the tip of the Aleutians to the Gulf of Anadyr 
in Siberia, where it turns to follow the Arctic Circle. In 
the western part of Russia, it swerves northward, barely 
touching the northern coast of Norway. Then the line 
turns southward and runs south of all but the southern 


coast of Iceland. 
The subarctic. South of the 
that is almost as cold in winter, 


warmer summers. This region is С 
subarctic. It consists of all areas north of a line where 


the average temperature is not higher than 1 0°C for 

more than four months of the year. Subarctic areas in- 
clude parts of central Asia and Siberia, central Alaska 
and Canada, and parts of northern Europe. Most geo- 


isotherm рага 


true Arctic lies a region 
but which has much 
ommonly called the 
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graphers consider the subarctic a part of the Arctic in 
terms of economic and military importance. 


Natural resources 


The Arctic has served as an important source of food 
since prehistoric times. Over 10,000 years ago, during 
the last period of the Ice Age in Europe, people who 
made tools like those of the modern Inuit hunted in the 
Arctic. Today, the world's best fishing grounds lie along 
the edge of the Arctic, particularly off the coasts of 
Greenland and Iceland. Rich mineral deposits have also 
attracted people to the region. 

Soil forms slowly in the Arctic. The severe cold and 
heavy snow slow the action of forces that break rock 
into soil in temperate climates (see Soil [How soil is 
formed]. Almost anywhere that a person digs in the Arc- 
tic or subarctic, the shovel soon hits a layer of soil that is 
permanently frozen. This soil, called permafrost, con- 
sists mostly of gravel in some places. In others, it may 
be composed of finer materials. The permafrost some- 
times reaches depths of 300 metres. The warmth of 
spring thaws the soil near the surface, but the deeper 
layers remain frozen. 

Minerals. Valuable deposits of coal are found in 
Alaska, Canada and its northern islands, Greenland, and 
Siberia. There are also coal mines in Svalbard, a group 
of Norwegian islands in the Arctic Ocean. Subarctic 
areas of Canada have deposits of radioactive minerals, 
including thorium and uranium. Iron, lead, nickel, and 
petroleum occur in widespread parts of northern Can- 
ada and Russia. Petroleum also comes from Alaska. Nor- 
way, Sweden, and Finland have iron deposits in their 
arctic areas. Mines in Alaska, Canada, and Russia, pro- 
duce gold and copper, and tin mines operate in arctic 
areas of Russia. The world's only known large natural 


Arctic areas 


The Tree Line is the northern limit of tree growth. 

the Arctic from the northern forests, The di Vtde 
the Arctic is the Summer Isotherm (10 
lined on the map below. 


limatic boundary of 
"C. These lines are out- 


deposits of cryolite (used to make aluminium and glass 
lie in Greenland. 

Plant life. Low, swampy plains with mosses, lichens, 
and low shrubs cover most lands north of the tree line. 
These areas are called the tundra (see Tundra), Other 
common arctic plants include grasses, sedges, and flow 
ers such as saxifrages. Sphagnum moss and related 
plants thrive in ponds, and sometimes form swampland, 
called muskeg in Canada. Willows and similar trees 
grow in some areas, but none grow larger than shrubs 
Nearly 1,700 plants grow in the Arctic and subarctic 
These include about 990 varieties of flowers. Poppies, 
bluebells, and other flowering plants bloom evenin 
northern Greenland during the summer. 

Dark evergreen forests thrive south of the tree line, 
They consist mainly of cedars, firs, pines, and spruces, 
mingled with birches. These subarctic forests are called 
taiga. A transitional zone lies between the taiga and the 
tundra. In this zone, the trees are sparse and seldom 
grow over 12 metres tall. Dwarf willows, birches, anda 
ders mix with evergreens, and reindeer moss some- 
times forms a thick carpet. 

Animal life. The most common animals in the Ardi 
and subarctic are reindeer and caribou. Vast herds of 
these animals roam the arctic pastures. Trappers prize 
ermine, martens, and sables for their furs. Other an 
that provide food and furs include bears, foxes, hares, 
and squirrels. shone 

Lemmings and voles compete with the caribou 
reindeer for the arctic grass. A single pair of these 
mouselike creatures may have more than à erbe 
scendants a year. Their number reaches à high e e 
every three or four years. This cycle in the епа 9 
vole population affects other animals and pe 
Snowy owls and other birds, together with foxes, 
creatures, The birds fly north in great bero 
there are many lemmings and voles to eat. Т food ii 
raise large families because of the abundant у 
plies. Therefore the Inuit сап trap more foxes pu 
their furs, But the lemmings and voles deplete e 
grasses as their numbers increase. This Re Es 
bou to move away. Without large herds of pe "T 
many Inuit go hungry. The whole cycle Mer 
the grasses grow once again, and the lemm 
voles increase. here 

Most arctic birds live on or near the — isthe 
they find their food. The most common ar varmigans 
old squaw duck. Eider ducks and willow p! ic. 
also may be found almost everywher 
Other birds that nest in the region inc м: 
geese, loons, ravens, ѕапарірегѕ, and eet lowlands 
petrels, puffins, and terns live on the = А 
and islands. Gulls, dovekies, murres, an : 
nest on the arctic cliffs. For a discussion неч. 
mals and fishes іп the Arctic, see Arctic e about -% 

Climate. Winter temperatures — the are? 
throughout most of the true Arctic, ine а occurs in А 
around the North Pole. Тһе coldest weal! Куд? 
northeastern Siberia, in the region aroun? = andha 
There, January temperatures average der than we 
reached — 69 °C, which is probably ра of Siberia ar 
ever been at the pole. Most other part 5 s 
the subarctic sections of central А518, ^ s of abo 
tral Alaska have average winter temperi 


nada, a 


Some people of the Arctic 
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Many Arctic peoples use modern conveniences. An Inuit gii 

ш. . irl of i 
instead of a ыо hand-sewn parka. A Yakut man of Siberia Mene a sos Jacket 
mies carvings of an ancient style. A Lapp couple use a snowmobile, rather than reind! ео 
tsir sleigh. Most Inuit also use snowmobiles, but some have dog sledges. eer, to pull 


Yakut man 


El Lc veil occur in coastal regions of 
Кое ve eni oceans, where January tempera- 
nid summers, out —1 °C. These same regions have 
wound 7°C Th with average July temperatures of 
Mons of Sib e warmest summers occur in the inland 
Е. Ent Alaska, and Canada. July tempera- 
'ttorded е around 16 °C. Weather stations have 
tns. peratures of 32 °C and higher in these re- 
Wi x 
Em in the Arctic develop chiefly in two 
these area е barometric pressure remains low, One 
fistern Siberi EM the Aleutian low, extends from 
lic low, Ais to the Gulf of Alaska. The other, the /ce- 
ean, and йө, central Canada, half of the Arctic 
"n Europe, Sto 5 of the North Atlantic Ocean and north- 
tavel from тони that begin in these areas tend to 
can warn E to southeast. Weather stations in 
ental iid онн approaching Canada and the 
celand s States. Weather stations in Greenland 
8st upply information that is used by forecast- 
ty 


© predi aps 
pe, ctthe changing weather in northwestern Eu- 


tontin 


Rainfall į 
5а үс Ташу arctic regions totals 15 to 25 centime- 
Lm лы, à melted snow. This is less rain than 
tlic has dg the world's great deserts. Much of the 

Nal тайы and fog in summer. In spite of the low an- 
Cus arctic lands may be very wet underfoot be- 


je moist 
tions are xtti evaporates slowly and drainage con- 


Arctic peoples 


Anumb 
fon avariety Peoples live in the Arctic. They come 
Artic in Yaf backgrounds, but all have adapted to 
iment ан ar ways. For example, all arctic peoples 
Nas nd fish 25 from animal skins. Their chief food 
fig ON fishin eople along the arctic coasts depend 
ran ood, Tho 9 and on seal and whale hunting for a 
idee. ` 105е living inland hunt wild caribou or herd 


Inuit are the most widespread arctic people. Their vil- 
lages spread from northeastern Greenland to the Sibe- 
rian coast of the Bering Sea. About 50,000 Inuit live in 
Alaska in the United States, 47,000 in Greenland, 25,000 
in Canada, and 1,700 on the northeastern tip of Siberia 
in Russia. The Inuit language is essentially the same 
throughout the Arctic. See Inuit. 

Americanoids. Several tribes in northeastern Siberia 
resemble the American Indians of the Pacific Northwest 
so strongly in physical characteristics that scientists 
sometimes call them Americanoids. But their way of life 
is more like that of the Inuit. These people are also 
called Palaeo-Siberians, because they have lived in Sibe- 
ria so long. Americanoid tribes include the Chukchi, the 
Koryaks, and the Kamchadals. 

The Chukchi live on the Chukchi Peninsula and west- 
ward to the Indigirka River. About 3,000 of them live on 
the coast, where they fish and hunt for seals. Another 
9,000 have domesticated reindeer and lead a nomadic 
life. About 8,000 Koryaks live south of the Chukchi on 
the Kamchatka Peninsula. Like the Chukchi, some fish 
and hunt, and others herd reindeer. The Kamchadals live 
in southern Kamchatka. Many have married Russians. 
Fishing provides their main livelihood, and none of 
these people herd reindeer. 

In the Siberian arctic. A number of Asian peoples 
live in the north-central area of Siberia. About 328,000 
Yakuts occupy the area west of the Palaeo-Siberians. Ya- 
kuts in the extreme north own most of the 2 million 
Asian reindeer. They breed reindeer and dogs for a live- 
lihood. About 60,000 of the total of 75,000 Tungus live 
along the eastern branches of the Yenisey River. Many 
of them raise reindeer. About 16,000 Samoyeds, or Ne- 
netz, dwell on the tundra between the Taymyr and Kola 
peninsulas. They depend largely on reindeer herds for a 


livelihood, but fishing is also important. 
In the European arctic. A number of Finnic groups 
live in the arctic sections of European Russia. They are 


related to the modern Finlanders, or Suomi. The 250,000 
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Zyrians form the largest of these groups. In the far 
north, they lead nomadic lives as reindeer herders, Oth- 
ers hunt, fish, or trade. 

Nearly 40,000 Lapps inhabit northern Norway, Swe- 
den, and Finland. Lapps are often considered reindeer 
herders, because they have had domestic reindeer for 
perhaps a thousand years. But no more than a fifth of the 
Lapps herd reindeer today. Fishing provides their main 
livelihood, although many have small farms. They speak 
a language related to Finnish. 


Arctic exploration 


Pytheas, a Greek, was the first explorer to describe 
the far north. In the late 3005 B.C., he claimed he had 
sailed to an island six days journey north of Scotland. 
For hundreds of years, no one believed him. Europeans 
thought that ice covered everything in the far north. 

Europeans began to learn about the Arctic during the 
late 1500's. At that time, explorers were trying to find a 
northeast or northwest passage to Asia (see Northwest 
Passage). In the 15705, the English explorer Martin Fro- 
bisher thought he had found a northwest passage, but 
in fact he was mistaken. Many other explorers added to 
the knowledge of the Arctic while seeking a passage, 
but no one found a successful commercial route. During 
the early 1770's, Samuel Hearne, an English explorer, be- 
came the first white person to reach the Arctic Ocean 
overland from Hudson Bay. In 1845, an expedition led by 
Sir John Franklin of the United Kingdom disappeared 
during an attempt to find a commercial route north of 
North America. Nils Nordenskjóld of Sweden made the 
first all-water passage around Europe and Asia in 1878- 
1879. Roald Amundsen of Norway sailed through the 
Northwest Passage between 1903 and 1906. But easier 
commercial routes from Europe to Asia had been found 
long before this. 

In the late 18005, people of many nations began to go 
to the Arctic for no other reason than the adventure of 
exploration. Their chief aim was to become the first to 
reach the North Pole. U.S. Navy Commander Robert Е, 
Peary and his aide, Matthew Henson, and four Inuit are 
usually credited with winning the race. Peary claimed 
that he reached the pole on April 6, 1909, Lieutenant 
Commander Richard E. Byrd and his pilot, Floyd Ben- 
nett, became the first people to fly over the pole, on 
May 9, 1926. That same year, Roald Amundsen, Lincoln 
Ellsworth of the U.S., and Umberto Nobile of Italy 
crossed the Arctic in an airship. 

Since 1920, scientists have learned much about the 
north polar region. Danish and Norwegian expeditions 
have studied Greenland and the Arctic Ocean. Cam- 
bridge and Oxford universities, in England, have sent 
many student expeditions to the Arctic, The Arctic Insti- 
tute of North America, at Calgary, and the Scott Polar In- 
stitute at Cambridge University have libraries and pub- 
lish periodicals dealing with arctic discoveries, Several 
Russian organizations also study the Arctic. 

The U.S, atomic submarine Nautilus travelled 2,945 
kilometres under the Arctic icecap in 1958. This journey 
opened a possible undersea route for world commerce 
across the North Pole, between the Atlantic and Pacific 
oceans, In 1978, Naomi Uemura, a Japanese explorer, 


became the first person to reach the North Pole alone. 
He travelled by dog sledge. Я 


Related articles in Wor/d Book include: 


Amundsen, Roald Inuit 
Animal (pictures: Animals of the Lapland 
polar regions) Lichen 
Arctic Circle Musk ox 
Arctic Ocean North Pole 
Bird (pictures: Birds Peary, Robert E. 
of the Arctic) Permafrost 
Exploration (Polar Reindeer 
exploration) Tundra 
Greenland Uranium 
Outline 
1. Arctic lands 
A. The true Arctic 
B. The subarctic 
П. Natural resources 
A. Soil D. Animal life 
B. Minerals E. Climate 
C. Plant life 
Ш. Arctic peoples 
A. Eskimos 
B. Americanoids 
C In the Siberian arctic 
D. In the European arctic 
IV. Arctic exploration 
Questions 


How do most arctic peoples make a living? - 
How does the Arctic differ from the subarctic? БЕ 
How do lemmings and voles affect the life of other animals 
ic? 9 
what, ым Novas ol он e Ae limits? 
і ids, where 7 

о coldest weather? Which aretic areas 

have the warmest weather? Я 
Where do ће greatest numbers of Inuit live? 
What is permafrost? Taiga? The Aleutian low? 
What valuable minerals are found in the Arctic? - di 
When and by whom was the far north first describe m 
Arctic Circle is an imaginary line that runs ber 
the northern parts of Canada, Alaska, ет. i 
dinavia. All points on the Arctic Circle lie at h део" 
latitude, about 2,613 kilometres [ihr north g 

raphic pole (see Arctic Ocean (тар? the 
- The Arctic Circle marks the edge of an ree pato 
sun stays above the horizon one or more A sure 
The sun never sets there on the longest enc shortest 
about June 21. The sun never rises there ү rth Pole it 
day of winter, about December 21. At the y day after 
self, the sun is visible 90 days before and X tit for 
June 21 if the sky is clear. It stays below be see Mid 
the same time before and after December 2". 
night sun. tree 
Arctic fox is a small fox that lives in the eio 
less regions surrounding the Arctic Ocean brown of 
islands in that sea. Its long fur changes jest the arci 
grey in summer to pure white in winter. 
fox is camouflaged during every season 
more easily sneak up on its prey. А buet 
the arctic fox is called b/ue fox. Both the erce 
the white furs are valuable articles of гот it also eas 
arctic fox lives mainly on small mammals. s killed b 


i imal 

birds, birds eggs, and the remains of anim olar Fe 
bears. See also Animal (picture: Animals 

gions); Fox (with picture) to the dod 


Scientific s 
classification. The arctic fox belong t 
family, Canidae. It is A/opex lagopus s ofthe po 
Arctic hare. See Animal (picture: Anima 
regions). 
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genos smallest ocean in the world. It 
‚500,000 square kilometres, or less th 
hithearea of the la or less than а 
ilies north rgest ocean, the Pacific, The Arc- 
Sh of Asia, Europe, and North America. 
heh - consider it a part of the Atlantic 
orte: a separate body of water. The North 
ттш} of th entre of the Arctic Ocean, and ice cov- 
ithelate apy all year round. 
Dé the he B.C, a Greek explorer named Pytheas 
ауаз д. e Circle. He reported that a frozen 
reeks diii north of the British Isles. The an- 
ttalled Arktos | daa Arctic region after a constella- 
ih includes Е the bear). Today, this group of stars, 
pda ipia Dipper, is known as Ursa Major 
ew people tra appears in the northern sky. 
Mts but the aed in the Arctic Ocean until the 
ance to о has great commercial and military 
n BN he ocean lies on the shortest air 
Mister шоре um America and both Russia and 
winner, cargo ртг) aeroplanes cross it daily. 
Some of th ships serve Arctic ports in Russia and 
Tis El cam islands, 
Ne life, an os the Arctic Ocean, its climate and 
h Sailed it thr ome of the explorers and others who 
A ic lands bes the centuries. For a description of 
the World Bo du people who live in the region, 
k on and si article on the Arctic. 
i uut 70° ар The shores of the Arctic Ocean 
wide of coastli atitude. Russia has about 25,000 
р Era se on the ocean, and the Canadian 
Ug, e enlan 
hi loups ML Norway also lie on the Arctic 
thing Seen Seas, Th s divide the ocean's coastal wa- 
ka ih the Gre “ta seas, from west to east be- 
€ Laptev, the E and Sea, are the Barents, the 
e cl Burs Siberian, the Chukchi, and the 
form part of among the northern Canadian is- 
With the Ati of the Arctic Ocean. The ocean 
antic Ocean east and west of Green- 


е Gre; 


er 
5 the ocean for about 20,000 kilometres. 


‘eon the : 

P е dn breaks up in summer, forming areas of open water called /eads, above. 

isi Ths lcd e centre rear, form when currents and winds push pieces of ice on top of 
s freeze over in autumn, and the ice may be 3 metres thick by spring. 


land. The Bering Strait connects the Arctic Ocean and 
the Pacific Ocean. 

The greatest width of the Arctic Ocean, about 4,500 
kilometres, occurs between Alaska and Norway. The 
ocean is narrowest between Greenland and the Taymyr 
Peninsula of Russia. These two areas lie about 2,000 kilo- 
metres apart. 

The ocean bed of the Arctic Ocean has an average 
depth of 1,330 metres. It includes the continental shelf 
(submerged land in many places around the continents) 
and the abyss (deep-sea bed). Most of the continental 
shelf lies less than 150 metres below the surface of the 
water. It extends from the Russian coast as far as 1,600 
kilometres. North of Alaska and the Canadian islands, 
the continental shelf is less than 200 kilometres wide. At 
the shelf's edge, great underwater cliffs border the 
abyss. Continental shelves cover about one-third of the 


area of the Arctic Ocean. Prospectors have found depos- 
its of oil and natural gas beneath the continental shelves. 
3,000 to 3,700 metres be- 


Much of the abyss lies from 
neath the surface. Its greatest known depth is about 
5,500 metres. This depth occurs at a point north of Sval- 
bard, a group of islands about midway between Norway 
and the North Pole. An underwater mountain range 
called the Lomonosov Ridge rises about 3,000 metres 
from the abyss. It extends about 1,500 kilometres be- 
tween a point near Ellesmere Island and an area north of 
the New Siberian Islands. Two other ranges rise from 
the floor of the Arctic Ocean. They are the Mid-Arctic 
Ocean Ridge and the Alpha Ridge. Between these three 
ridges are broad abyssal plains. 

Water masses in various parts of the Arctic Ocean 
differ in saltiness and temperature. Many oceanogra- 


phers classify the Arctic water masses as (1) Arctic sur- 


face water, (2) Pacific water, (3) Atlantic water, and (4) 


Arctic bottom water. 
Arctic surface water extends to а depth of about 45 
metres. It has a summer temperature of about —1°C 


and a winter temperature of about —2' C. 
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laciers. 
Pangnirtung Pass on Baffin Island, above, was formed by gla 
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i he Arctic Circle is free of snow. 
much of the land within t 
During the short Arctic summer, 
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Part of the surface water freezes during the winter. 
The ice contains less salt than the water itself, and the 
excess salt drifts to deeper water. In summer, the ice 
melts and forms slightly salty water, which mixes with 
the unfrozen surface water. Because of this process, 
Arctic surface water has less salt than the deeper water 
of the ocean. Water with little salt weighs less than sal- 
tier water, and so the surface water floats on the heavier 
deep water. 

Pacific water occurs only on the Pacific side of the Lo- 
monosov Ridge. It lies beneath the surface water and ex- 
tends to a depth of about 125 metres. It has a tempera- 
ture of about —1° С. 

Atlantic water lies on both sides of the Lomonosov 
Ridge. On the Atlantic side, it is just beneath the surface 
water. On the Pacific side, it is found beneath the Pacific 
water, which has slightly less salt. Atlantic water extends 
to a depth of about 850 metres. It has a temperature of 
about 2* C. 

Arctic bottom water is the saltiest of the Arctic water 
masses. It lies between the Atlantic water and the sea- 
bed and has an average temperature of —1* C. 

Currents. Ocean water moves in great streams called 
currents. The North Atlantic Current, which flows north 
between Iceland and Norway, brings Atlantic water into 
the Arctic Ocean. It accounts for about 60 per cent of the 
water that enters the icy sea. About 35 per cent of the 
water is supplied by a current that carries water from 
the Pacific Ocean north through the Bering Strait. 

The East Greenland Current carries about 60 per cent 
of the water that leaves the Arctic Ocean. This current 
flows through the Greenland Sea and passes along the 
coast of Greenland to the Davis Strait. About 35 per cent 
of the outflow from the Arctic Ocean moves southeast 
among the northern Canadian islands. This water joins 
the East Greenland Current in the Davis Strait, forming 
the Labrador Current of the northwest Atlantic Ocean. 
See Ocean (How the ocean moves). 

Ice on the Arctic Ocean includes sea ice (frozen sea 
water) and glacier ice (frozen fresh water). Sea ice forms 
most of the ice on the ocean. This ice remains frozen all 
year round near the North Pole. Much of the sea ice 
near the coast thaws in summer. In autumn, the water 
becomes thick with tiny ice crystals. A smooth sheet of 
ice then forms on the surface of the ocean. 

By spring, the sea ice may be 3 metres thick in mid- 
ocean and 1.8 metres thick near the shore. Currents, 
tides, and winds may cause it to fold and form huge 
ridges called pressure ridges. One piece of ice may 
slide over another, resulting in a formation called rafted 
ice. The ice may break into sections separated by areas 
+ ш к leads. Noises that sound like great ex- 
plosions and rolling thunder resu i i 
and folding of the E nein tee 
| Glacier ice forms icebergs and ice islands (large drift- 
ing sheets of ice). Arctic icebergs form when ice breaks 
from glaciers on the coast of Greenland. Ice islands are 
formed from ice sheets that extend into the sea from 
northern Ellesmere Island, An ice island may be more 
than 60 metres thick and cover as much as 520 square 
paar ro ipud of Eus huge blocks of ice float in the 

cean for years be! ifting i 
ters and eating Fit a a 


Climate of the Arctic Ocean is bitterly cold. Tempera- 


tures in July average 0° C, and January temperatures а 
erage from —30' to —40' C. 

The sun stays above the horizon for weeks in sum 
mer, but winter brings weeks when the sun never rises 
The winter sky is often brightened by the flickering er 
glowing lights of the aurora borealis, or northern lighis 
(see Aurora). 

The Arctic Ocean receives as little precipitation as de 
some of the largest deserts. The annual precipitation 
most parts of the ocean totals 25 centimetres or less 
Most of the rain and snow fall in summer. 

Ocean life. Small plants and animals called planki 
live in Arctic waters, though there are fewer than in 
oceans farther south. Only a few kinds of fish may be 
found in the Arctic Ocean. They include cod, halibut 
and a form of trout called arctic char. The fish feed o» 
the plankton, and seals and whales eat the plankton ant 
the fish. Some whales eat enormous amounts of plank: 
ton called Kri//. Shellfish form an important part of the 
food of walruses, bearded seals, and sperm whales. 
Polar bears live on the ice and hunt seals. 

Russian fishing crews catch such fish as cod and hà 
but in the Barents and Kara seas. Whaling fleets 01327 
eral nations also operated in the Arctic Ocean until com 
mercial whaling was banned in the 1980's (see 

Exploration of the Arctic Ocean probably: re 
with the voyage of the Greek explorer Pytheas in th 
3005 B.C. Historians believe Vikings sailed the Arctic 
Ocean as early as the A.D. 800s. аю 

Beginning in the 15005, a number of European 
explored the Arctic Ocean in search of a short р : 
route between Europe and the Orient. They loo е 
northeast passage north oí Asia and Europe m 
west passage north of North America. The аг Men 
through the entire Northeast Passage took ue e 
and 1879. A Swedish explorer, Nils A. E. Norden: 


led the expedition. In 1906, a ship commanded b 
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An Arctic research station operated bysa 0 round” 

drifting mass of sea ice, above. The man! 


tangling wire to build a radio aerial. 


twegan explorer Roald Amundsen completed the 
уге through the Northwest Passage. Amund- 
asirip took three years. Neither passage became a 
supr commercial route. 
е уш E the 
nder Robert E. Peary of the U.S. 
Spy hisaide, Matthew A. Henson; and four Eskimos. 
7: group crossed the polar ice in 1909. 

51893, oceanographers headed by the Norwegian 
sever and scientist Fridtjof Nansen began the first sci- 
tic study of the Arctic Ocean. During a three-year 
we they obtained information about the ocean's 
Se currents, ice, weather, and wildlife. 

Werchant ships of the Soviet Union operated in the 
‘ic Ocean as early as the 1930's. Today, Russian 
ports at the mouth of such Siberian rivers 
Бута, the Lena, the Ob, and the Yenise 

я Ў у. Тһе 
Jevieliver manufactured products to Siberia and 
y Siberian fish, fur, timber, and minerals to Euro- 
m p E dw freighters are accompanied 
nd are also guided b i 
he easiest route опор the ess P CER 
с» 19405 апа 19505, the United States and 
> uilt military bases and radar stations on the 
Be Canada, and Greenland. Freight- 
E kers of the two nations sailed the Arctic 
тни ng construction materials and other sup- 
E In 1958, the U.S. nuclear submarine 
Dee EE Ur to reach the North Pole. 
elled under the ice. 
Russian, and U.S. scienti i 
е, мапа U.S. scientists accompanied 
fation’s commercial and military expeditions to the 
Ps E Through the years, they studied the ocean 
nina nes, merchant vessels, and submarines. 
Eee research stations and automatic 
ee on islands, ice islands, and sea 
К мее of the Arctic Ocean in- 
m Eom the 1950's, Russian oceanogra- 
feat Eon rom the Artic has helped 
nthe En in many regions predict storms 

Я зя avigators also study reports on ice in 
$ EM Current to predict ice conditions in 
artificial пө the 19705, the United States 

E. E ps information on Arctic 

weather. 
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Ocean 
Peary, Robert E. 


1 asa bird often called the migration 
Bus orld. It migrates over a greater dis- 
Metres long E bird. The arctic tern is about 45 
pets, and E as bluish-grey, black, and white 

a. "d along E. and bill. Arctic terns breed in the 
sing Mus Een Atlantic and Pacific seacoasts. 
lag, 710 the sho irds and their young begin a long 
tc te birds fi res of Antarctica and nearby islands. 

doit mid Y North once more, arriving in the Arc- 


"Я “June, 


class; 
ification. The arctic tern belongs to the gull 
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The arctic tern is a sea bird that makes its winter home in the 
Antarctic. It breeds on the coasts of northern North America. 


and tern family, Laridae. It is Sterna paradisaea. 

See also Bird (Interesting facts about birds [Greatest 
traveller]; picture: Birds of the Arctic); Tern. 

Arcturus, also called A/pha Bootes, is the fourth 
brightest star in the night sky. It forms part of Bodtes, or 
the Herdsman, a constellation that can be observed in 
the Northern Hemisphere. Arcturus is about 100 times 
brighter than the sun. Its magnitude is — 0.06 (see Star 
[Studying the stars}). 

Astronomers classify Arcturus as a red giant. The 
star's diameter is 28 times as large as that of the sun. 
Arcturus appears reddish-orange because it is relatively 
cool. Its surface temperature is about 4000" C, only 
about two-thirds as hot as the sun. 

Arcturus is 36 light-years from the earth (see Light- 
year). It is moving toward the earth at a rate of 5 kilome- 
tres per second. Arcturus has a large proper motion, 
which is a change in the position of a star caused by the 
stars movement through space. Arcturus proper motion 
is large enough to be detected in 10 years. 

See also Astronomy (map: The stars and constella- 
tions of the Northern Hemisphere). 

Arden, Forest of, is a region in Warwickshire and 
West Midlands, England. The Forest of Arden is about 
30 kilometres long and 20 kilometres wide. It extends 
from Stratford-upon-Avon northward toward Birming- 
ham. The region, which was once extensively wooded, 
is believed to be the setting of Shakespeare's play As 
You Like It. 
Arden, John (1930- ), a British playwright, used as 
his central theme the opposition between the steady cit- 
izen who lacks imagination and the imaginative person 
who lives in chaos. He developed this theme in the plays 
Live Like Pigs (1958) and Serjeant Musgrave's Dance 
(1959). Arden, who was born in London, is noted for the 
technical inventiveness of his plays. In The Happy Haven 
(1960), for example, all the players wear masks and inter- 
rupt the narrative with song and dance. His other plays 
include А// Fall Down (1955), Armstrong $ Last Good- 
night (1964), The Bag Man (1970), Pear! (1978), and To Put 
It Frankly (1979). 

Ardennes Mountains and Forest extend from 
northern France into Belgium and Luxembourg. They 
contain some of the largest oak and beech forests in Eu- 
rope. The Ardennes Mountains average about 500 me- 
tres in height. Coal, iron, and slate have been produced 


in the northern part of the region. 
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The Ardennes Forest was known in Roman times as to fine citizens found guilty of extravagance, insolence, 
the Arduenna. Fighting occurred in the Belgian and or intemperance. The council of archons was named 
French Ardennes in World War 1 (1914-1918). In May after the Areopagus, or Hill of Ares, where it held meet 
1940, the Germans broke through the Ardennes in their ^ ings. 
invasion of Belgium, during World War Il. The Battle of See also Solon. 
the Bulge took place in the Ardennes in December 1944, Arequipa (pop. 591,700), is one of the largest cities of 
during the late stages of the war. Peru. It lies 2,470 metres above sea level in southem 

See also Belgium (The Ardennes; picture: The Ar- Peru (see Peru [map)). The city is a tourist centre, Апей 
dennes). ruins and Indian villages stand around Arequipa, and 


Ardizzone, Edward (1900-1979), was a British author nearby mountains challenge mountaineers. The Spar- 
and illustrator of award-winning books for children. He iards began settlements at Arequipa in 1540. 


wrote many adventure stories that include lively, often Ares was the god of war in Greek mythology. Hewas 
humorous drawings. Ardizzone also illustrated over 100 the son of Zeus and Hera, the king and the queen ofthe 
books by other authors. gods. The Roman god Mars resembled Ares, but Ares 


Ardizzone's most popular books tell about Little Tim, had less moral and religious significance for the Greeks 
a young boy who lives in a seaside town. Little Tim and than Mars had for the Romans. Ares represented the 
the Brave Sea Captain (1936) was the first book Ardiz- most brutal and violent aspects of war. The Greeks, who 
zone wrote and illustrated, Other works in the series in- placed little value on these qualities, did not respect 
clude Tim to the Rescue (1949), Tim All Alone (1956), and Агеѕ highly. 

Tim's Last Voyage (1973). Myths describe Ares as a strong, fierce fighter who 
Edward Jeffrey Irving Ardizzone was born in Hai- delighted in conflict. But he was not always clever 
phong, Indochina (now Vietnam), and moved to England enough to win. In the //iad, an epic poem attributed fo 

with his family when he was 5. Many scenes іп the Little {һе Greek poet Homer, the mortal hero Diomedes 
Tim books take place on the southeastern coast of Eng- wounds Ares in battle with the help of the goddess 
land where he grew up. Ardizzone wrote and illustrated ^ Athena. 

The Young Ardizzone: An Autobiographical Fragment Ares had many lovers, but his most famous was Ap 
(1970). He also gained recognition as a fine painter. rodite, the goddess of love. According to some myths 
Ards (рор. 64,006) is a local government district centred — their children included Eros, the god of love. Ancient 
on the Ards Peninsula, in Northern Ireland. Market gar- ^ artists often showed Ares as à handsome, muscular mit 


dening and dairy farming prosper in the districts mild wearing a helmet and carrying a spear or a burning 

climate. Manufacturing industries are located mainly in torch. 

Newtownards. They include textile manufacturing, boat See also Mars. 

building, printing, and the production of aircraft compo- Arethusa was a beautiful nymph in Greek mytholog: 

nents. Comber has a small linen industry, and there isa Нег father was the sea god Nereus, and she was an x 

carpet factory near Donaghadee. Donaghadee and tendant of the goddess Artemis. The river god АІ 

Portaferry are seaside resorts. fell in love with Arethusa as she bathed in the sea ja 

Are. See Weights and measures (table: Surface or pursued her in the form of a swift torrent all n "i 

um : à an island off the coast of Sicily. Out of pity fo. 
a, in plane geometry, is the amount of surface con- — girl, Artemis transformed her into а spring: Erne 


pee within the boundaries of a plane figure. It is gen- pheus overcame her and mingled his waters w 
erally expressed in square units. For example, a square The Greeks used this myth to explain the disapp? 


centimetre is a square whose sides are each one centi- of the Alpheus River as it flows toward the lonia ae 
metre in length. Other units of area include square me- This story is retold in Metamorphoses уе вае 
tres and square kilometres. Тһе area of most common thor Ovid and in Arethusa by the English pon ui 
plane figures can be calculated from certain of their di- Вуѕѕһе Shelle Pu istrict bo” 
mensions. For example, the area of a rectangle can be Arfon (pop a 600) is a local government district 
determined by multiplying the lengths of two adjoining dering the Menai Strait in Gwynedd, n 
sides. The word area may also refer to the measureofa district includes the towns of Bangor an e Pu 
да surface or the measure of the surface of a solid which are important tourist centres. Вапдо at ll 
. ith engineering, ral 
A |ы aio Calculus (Finding areas); Measurement Rene o rie Cur on b 
see ti Мел system (Surface measurements; ^ light industries. It also has a fine prio ations 


Farming and slate quarrying are t 
Areopagus was the oldest and most respected coun- е di «d Ks rural БЕ 


cil of ancient Athens. Prominent citizens who 
office of archon, one of the highest offices in papi nadar) Friedrich Wilhelm A Lu 
epee iai, were members of the Areopagus for life. 1875), was a Finnish-German astronomer | n ut 
И у enian history, the Areopagus had administra- оѓ astronomy at Bonn, Germany. Ther? more f^ 

e and constitutional powers. About 600 B.C, a new logue, with in panying charts, 9 the mor ere dot 
euren orte наут took over many 300,000 stars of the northern celestial Ен histo” 

: » Abou „С, mostofthere- 10 the ninth nitude. By investi i 

maining duties an ee 5 
нсы to oes vilior lae, кд ноос, the changes of brightness in Sta f stellar 3s 


f ste 
i study of vari tars as a branch 01575. ania 
continued to try murder cases and retained the power He ^d period (now Klaipeda), hu 


tural life s 
fter ccc pe fin contrast vividly in Argentina. Cowboys, called gauchos, drive cattle across 
levrds in c лы 5 fertile Pampa, Jeft. Modern office and apartment buildings line busy 
entral Buenos Aires, the nation's capital and largest city, right. 
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uin. second largest country in South 
Pul area E in population. Only Brazil covers a 
tered shape re more people, Argentina has a long, 
оц а occupies most of the southern part 
forth to E It extends from the Bolivian Chaco in 
Ка eagle Channel in the south. 
р eroe dramatically throughout Argen- 
луз weste pogs Mountains stretch along the 
tlle адо егп border. A bare, windswept plateau 
ttle, Bus 9 extends across the south. The Pampa, à 
Jelly ain, lies near the middle of the country. 
beso po across much of the north along the bor- 
Ма and Paragua 
ut 86 у. 
TM Bue cent of Argentina's people live in cities 
Nation's а" Aires, the capital and largest city, is 
ing centre of industry, trade, and cul- 
all Argentines live in the Buenos 
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“Ss metropoli 

tiny settle) litan area, Large parts of the country are 
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i are of Spanish or Italian ancestry. 
-the original inhabitants of what is 
ig Pultion те up only a small part of the coun- 
ânish and are early all the Argentine people speak 
Atte пане Roman Catholics. 
ty gentum, i asiti from the Latin word for sil- 
t, Search of si irst Spanish settlers came to Argen- 
m lacked “atte and gold during the 1500s. The 
ved to Бе riches, but the Pampa’s fertile soil 
he ring the a ar more valuable than precious met- 
port tad 1800s, Argentina grew wealthy from 
"һа beco and grain to Europe. By the late 
me one of the wealthiest nations in 


the world. Today, Argentina remains rich in natural re- 
sources. However, it no longer ranks among the eco- 
nomic giants. Soaring inflation and a number of extreme 
political problems have seriously damaged the econ- 
omy. 

Manufacturing has become increasingly important to 
Argentina's economy. Much of the manufacturing in- 
volves processing farm products. Argentina is a leading 
producer and exporter of beef, maize, and flaxseed. It 
also produces and exports huge quantities of wheat. The 
country lacks the large supplies of coal, iron ore, and 
most other minerals needed for heavy industry. How- 
ever, Argentina's petroleum industry produces nearly all 


the nation’s oil needs. 
For nearly 300 years, Argentina was a Spanish colony. 


Facts in brief about Argentina 


Capital: Buenos Aires. 

Official language: Spanish. | 

Official name: Repüblica Argentina (Argentine Republic). 

Area: 2,780,092 km’. Greatest distances— north-south, 3,700 km; 
east-west, 1,577 km. Coastline—4,731 km. 

Elevation: Híghest- Aconcagua, 6,959 m above sea level. Low- 
est Valdés Peninsula, 40 m below sea level. 

Population: Estimated 1996 population—35,298,000; density, 12 
people per km; distribution, 86 per cent urban, 14 per cent 
rural. 1991 census— 32,608,687. Estimated 2001 population— 


37,294,000. 

Chief products: Agriculture— beef, cotton, flaxseed, grapes, 
maize, milk, sorghum, soybeans, sugar cane, sunflower seeds, 
wheat, wool. Manufacturing - chemicals, electrical equip- 
ment, meat and other food К" motor vehicles, textiles. 

7 etroleum, natural gas. 
моу: Currency unit- peso. One peso = 100 centavos. 
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Argentina gained its independence in the early 1800s 
and became a republic in 1853. Most of the time since 
1930, military dictators have ruled the country. 


Government 


National government. Argentina s Constitution, 
which was adopted in 1853, established the country as a 
republic. The Constitution provides for an elected presi- 
dent and Congress. It places the Roman Catholic Church 
under government protection and requires that both the 
president and the vice president be Catholics. 

In 1976, a military government took control of Argen- 
tina and suspended parts of the Constitution. The mili- 
tary leaders removed the president from office, dis- 
solved Congress, and changed the structure of the 
national and local governments. They also restricted 
many of the people's civil rights. Political and economic 
unrest finally forced the military government to call for 
free elections late in 1983. The new civilian government, 
headed by a president and a Congress, took office in 
December 1983. 

Argentina's president is elected to a six-year term. The 
president appoints members of a Cabinet, who head the 
executive departments of the government. Argentina's 
Congress is made up of two houses—the Chamber of 
Deputies and the Senate. The Chamber of Deputies has 
254 members. The members are elected by the people. 


ns 


Symbols of Argentina. The state flag of the government, 
adopted in 1818, and the coat of arms bear a sun, which repre- 
sents Argentina's freedom from Spain. The blue and white of the 
flag are the colours worn by patriots who fought off British inva- 
ders in 1806 and 1807. The coat of arms also bears a liberty cap. 
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Argentina occupies most of ће 
/ à southern part of So M 
ica. It borders five other countries and the South а 


The Casa Rosada (Pink House) contains the an 
na's president and other government offices. The 
the Plaza de Mayo in the heart of Buenos Aires. 


The Senate has 46 members. Argentina's provincials 
islatures choose the senators. 

Local government. Argentina is divided into 22 
provinces, 1 island territory, and 1 federal € 
purposes of local government. Each province ls 
by a governor who is elected by the people. 
dent appoints the governor of the island territony 
del Fuego, which lies off the southern tip of 
America. An elected mayor heads the federal 
which includes the capital city of Buenos Aires. 

Politics. Argentina has two major political be 
The Radical Civic Union, also known as the Ка - 
Party, attracts many middle-class Argentines. pA 
cialist Party, also called the Peronist Party, sup iaa 
policies of former President Juan Perón. These mit 
call for heavy government spending and per 
alistic feeling. Most trade unions back the Pe 
Argentina also has a number of small parte ЖШН 

Courts. The president appoints the i court Те 
gentina’s Supreme Court, ће nations не е d 
president also appoints judges of the fede! к аі 
appeals. Each province has its own suprem int pr? 
lower court system. Provincial governors арро р 
vincial court judges. Ч 

Armed tied Argentina's presidentis e men 
in-chief of the country's armed forces. Argenis inii 
from ages 20 to 45 must serve at least 12 about 
army or air force or 14 months in the navy- ces. AST 
153,000 men serve in Argentinas arme. hl 
number of women serve in noncombat |0 

People 
ation 

Population. Argentina has about 33 ae 
The nation’s population is growing slong rate 
cause of a low birth rate. The populatio 
one of the lowest in South America. argentinas Pa 

Immigration contributed greatly to had about 
lation growth in the past. The country к. gu 
lion people in the mid-1800s. Hug? ма 
settlers helped increase the рор t 


te by 1914. Immigration to Argentina dropped sharply 
areg the 19305 but picked up again after World War II 
add in 1945. Since the 19705, most newcomers have 
jem political and economic refugees from neighbour- 
sgcountries, especially Bolivia, Chile, and Paraguay. 

Argentina s population is distributed extremely un- 
5 About a third of the people live in Buenos Aires 
edits suburbs. About a quarter live in the Pampa of 
sumi Argentina. Large regions of the country have few 
pple because the climate and terrain are unfavour- 
we These regions include the rugged Andes in the 
ss the dry Patagonian plateau in the south, and a 
Мый region іп the north called the Gran Chaco. 

Ancestry. About 85 per cent of Argentina's people 
mol European ancestry. Mestizos [people of mixed In- 
Gand European ancestry) make up most of the re- 
mining 15 per cent. Unlike most other Latin-American 
matres, Argentina has few Indians. 

About 250,000 Indians may have lived in what is now 
Agentina when the first Europeans arrived in the 1500s. 
He late 1800's, however, many Indians had died of 
impen diseases or had been killed by Europeans. Argentina's gauchos are typically mestizos ipeople of mixed 
Vy others intermarried with the Europeans, produc- ^ Indian and European ancestry) The gauchos above iir their 
"ji mestizo population. Today, Argentina has only traditional costume and keep alive their old songs and dances. 
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‘outdoor lunch in the countryside provides a pleasant 
Sange for this Argentine city family. Like most other Argen- 
thes, they enjoy large amounts of meat, especially beef. 


Aot 50,000 Indians of unmixed ancestry. Most of them 
hein isolated areas, such as the Andes, the Gran 
Caco, and Patagonia. 

People from many European nations settled Argen- 
tha Some Argentines trace their ancestry to the Span- 
tds who arrived during the 1500s. Others are de- 
ended from the millions of Europeans who poured 
tothe country after the mid-1800's. From 1860 to 1930, 

45 per cent of Argentina's immigrants came from 
and about 30 per cent came from Spain. Argentina 
м EM immigrants from such countries as Aus- 
nn E Germany, Portugal, Russia, Switzerland, and 
ed Kingdom. After 1930, many immigrants came 


т Eastern E et 
Middle East, urope, especially Poland, and from the 


Language. Nearly all Argentines speak Spanish, the 


Country's offe: 

ES EU language. Many Argentines also speak 
flan uropean language and read one of the for- 

i. 100аде newspapers published daily in Buenos 


les, үре! і 
ton EM of Argentina's Indians still speak their tradi- 
al languages, 


Way of life 


More than 85 per cent of Argentina's people 
Ne live in Greater Buenos 
ne of the largest metropolitan areas in 
[tonmere is the country's chief centre of govern- 
“Ng the Rig d i manufacturing, and culture. It lies 
tnes call resid e la Plata, a funnel-shaped bay. Argen- 
M * People of 1 of Buenos Aires porteños, which 
hie fewer л the port. The nation's next largest cities 
МГ па million people each. 
He cities, ес0Реап immigrants to Argentina settled in 
Ms education А), Buenos Aires. The cities offered 
"Wcomers e and other opportunities that enabled 
Ans oe" за. the middle class. Argentina today 
tican countrie, class than do most other Latin- 
Workin in шее. Many members of the middle class 
Ment op Pro SA Own small businesses, or have govern- 
А ime ui gos jobs. Some live in tall, modern 
nal Yards op 1195. Others live in bungalows that have 
"ti Gardens. Business executives and other 


‚ Cty life, 
vein cities 
tes, Which 


"gentines |; 
Nes live in mansions and luxurious apart- 
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ments in the cities or in fashionable suburbs. 

Since the 19305, many rural workers have flocked to 
Argentina's big cities to seek work. Today, these cities 
suffer severe housing shortages, and slums have 
sprouted on their outskirts. Many slum dwellers live in 
shacks. Most of them can find only part-time work. 

Argentina's urban areas have a European look, reflect- 
ing the influence of their European settlers. Many towns 
and cities are built like Spanish cities around a main 
square called а plaza. A cathedral and important govern- 
ment buildings face the plaza. Buenos Aires resembles a 
European capital, with its wide boulevards, balconied 
apartment houses, attractive parks, and impressive gov- 
ernment buildings. The city's many cafes, restaurants, 
and elegant shops draw large crowds. In late afternoon, 
many portefios stroll along the central streets to win- 
dow-shop and watch other strollers. 

Rural life. Only about 15 per cent of the Argentine 
people live in rural areas. Huge ranches, called estan- 
cias, cover much of the Pampa and Patagonia. Some 
rural people work on estancias. Others own small farms. 
In general, country people do not live as well as city 
people. For this reason, the rural population is declining 
as farm workers seek a better life in the cities. 

Many rural houses are built of adobe. Poorer people 
live in huts with adobe walls, earth floors, and roofs of 
straw and mud. Larger houses may be built in the Span- 
ish style, with the rooms arranged around a patio. 
Wealthy landowners have elegant country estates and 
luxurious city homes. 

During the 18005, some of Argentina's mestizos be- 
came cowboys, known as gauchos. Gauchos caught 
wild cattle and horses on the Pampa for their hides. The 
romantic figure of the gaucho became part of Argentine 
folklore. Today, the country's few remaining gauchos 
chiefly work as ranch hands on estancias. к 

Clothing. Argentine city dwellers dress much like 
people in other Western nations. Some rural people 
wear distinctive clothing. For example, workers on es- 
tancias wear at least part of the traditional gaucho cos- 
tume. This costume includes a wide-brimmed hat; a 
poncho (blanket with a slit in the middle for the head); 


i f 
Hard-ridi етеп play the popular Argentine game of. 
о. —Pg mede a grab a six-handled ball, carry it 


down the field, and toss it into the opposing team's basket. 
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Argentine schoolchildren in most primary schools wear uni- 
forms, such as the white smocks worn above. Argentina pro- 
vides free state primary and secondary education. 


and loose trousers tucked into low boots. In northwest- 
ern Argentina, Indians wear ponchos, colourful shirts, 
and bowler hats. 

Food and drink. Most Argentines eat well. Their diet 
emphasizes meat, especially beef. Argentines prefer 
beef to fish, chicken, or lamb. Some Argentines eat beef 
at all meals. The people especially enjoy barbecues, 
such as asado con cuero, in which beef is roasted in its 
hide over an open fire. Other popular dishes include pu- 
cheros (stews of chicken or other meat with vegetables) 
and empanadas (pastries stuffed with meat or seafood, 
eggs, vegetables, and fruit). Italian settlers introduced 
spaghetti and other pastas into the Argentine diet. The 
English introduced tea time, a custom many Argentines 
observe as they pause for a cup of tea and a snack in the 
afternoon. 

The national beverage of Argentina is maté, a tea 
brewed from the dried leaves of a native holly tree. 
Maté is traditionally sipped through a straw froma 
gourd. Soft drinks have become increasingly popular. 
Argentines also enjoy the many fine local wines. 

Recreation. Great stretches of white, sandy beaches 
line Argentina's Atlantic coast south of Buenos Aires. 
Many Argentines enjoy seaside holidays there each 
year. The southern Andes attract skiers in winter and 
hikers and hunters in summer. The hill country around 
Córdoba is also a major holiday area. 

Soccer is Argentina's most popular sport. Soccer 
games draw thousands of fans. Another favourite sport 
is pato, in which riders on horseback attempt to toss a 
six handled ball into a high basket. Other popular sports 
include basketball, boating, polo, Rugby, car racing, and 
horse racing. 

Plays and films draw large crowds in Buenos Aires. 
The citys famed Colón Theatre presents concerts, bal- 
lets, and operas. Porteños also enjoy meeting friends in 
à cafe or restaurant. Argentines celebrate religious festi- 
vals with colourful processions and fireworks. During 
carnival, a festival held before Lent, costumed Argen- 
tines dance in the streets. , 

Education. About 94 per cent of all Argentines aged 
15 or older can read and write. Argentina provides free 
state primary and secondary education. The country also 
has many private schools, which charge for tuition. Chil 


dren from 6 to 14 years old must attend school, How- 
ever, only a small percentage finish secondary school 

Argentina has about 45 universities. The University of 
Buenos Aires is the largest university in South America 
It has more than 140,000 students. 

Religion. Spanish colonists brought the Roman Cath- 
olic religion to Argentina. Many later immigrants, such 
as Italians, were also Catholics. Today, about 90 per cent 
of Argentina's people belong to the Roman Catholic 
Church. However, many of them do not actively practise 
their religion. Protestants make up about 3 per cent of 
the population. About 2 per cent of the country’ people 
are Jews. 

The arts. During the 1800s, the Argentine cowboy- 
the free-spirited gaucho—became a symbol of the m 
tion and its values. Gaucho legends inspired many wii 
ers. Martín Fierro (1872, 1879), an epic poem by José 
Hernández, became a classic of Argentine literature. lt 
tells of a gaucho who rebels against society in defence 
of his liberty. Some years earlier, Domingo Faustino Sar 
miento attacked the legend of the rebel gaucho in Civil: 
zation and Barbarism: Life of Juan Facundo Quiroge 
(1845). Sarmiento argued in favour of education li» 
than rebellion to shape his country's future. During the 
early 19005, Benito Lynch and Ricardo Giiiraldes wrote 
imaginative novels about gaucho life. - & 

The gaucho also influenced other Argentine sue 
country’s first important painter, Prilidiano bk 
created popular gaucho scenes during the 18 pes 
ing the early 19005, the internationally e pi 
composer Alberto Ginastera drew upon gaucho SU 


Ar 
ances in his «s. Gauchos created many of 
and dances in his works. Gauche а the Arge 


gentina's folk dances. But the tango, W Maec 
tine people regard as their national dance, 5 
the dances of a number of countries. Р 
with 
During the 19005, Argentina's arts have dealt 
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Buenos Aires. About 90 per cent of al 


many Subjects besides folklore. Numerous Argentine 
writers, painters, and composers turned to Europe for 
pe and new forms of expression. They included 
poet Leopoldo Lugones, the painter Emilio Pettoruti, 
ad the composer Juan Carlos Paz. 
Ens perte writers became internationally 
ES. A mid-1 9005. Jorge Luis Borges, an essayist, 
iion oe il writer, won wide praise for his 
E 0! стопа апа original observations on 
Б E s" uman existence. The novelists Ernesto 
Bicis о Cortázar explored the difficulties of 
> s number of Argentine painters, sculptors, 
iri the iA gained international recognition 
TENY z They included the sculptors Julio le 
ее the painter Romolo Maccío, and 
Promed jn erto Ginastera. Ginastera's operas are 
many countries. 


The land 


Argenti 
H a covers 2,780,092 square kilometres. It 
Out 3,700 kilometres from north to south. 
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The elegant Colón theatre 
in central Buenos Aires ranks 
as one of the world's finest 
opera houses. It presents con- 
certs and ballets as well as 
operas and attracts large, en- 
thusiastic audiences. 


The southernmost tip of Argentina lies only about 970 
kilometres from Antarctica. The northernmost part has a 
nearly tropical climate. Argentina's landscape includes 
lofty mountains, arid deserts, vast plains, and swampy 
forests. 

Argentina can be divided into four main land regions. 
They are (1) Northern Argentina; (2) the Pampa; (3) the 
Andine; and (4) Patagonia. 

Northern Argentina is a lowland plain that lies east 
of the Andes Mountains and north of the Córdoba 
Mountains. It consists of two subregions: (1) the Gran 
Chaco and (2) Mesopotamia. 

The Gran Chaco, also called simply Chaco, lies be- 
tween the Paraná River on the east and the lower ranges 
of the Andes on the west. It spreads northward across 
Paraguay and into Bolivia. Forests cover much of the 
Chaco, and few people live in the region. The ground is 
parched by drought most of the year. But heavy rains fall 
in summer, causing riverbeds to overflow. Farmers plant 
maize, wheat, cotton, and other crops in the watered 
land after the summer floods. 


Iguaçu Falls, one of the most 
spectacular waterfalls in 
South America, forms part of 
the border between Argen- 
tina and Brazil. It is about 3 
kilometres wide and plunges 
72 metres. 
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Quebracho trees grow in the Chaco, and harvesting 
the trees is the area's major economic activity. Quebra- 
cho means axe breaker in Spanish. The name comes 
from the tree's very hard wood, which is used to make 
telephone poles and railway sleepers. The tree is also a 
source of fannin, a chemical used in the leather industry. 

Mesopotamia, like its ancient Middle Eastern name- 
sake, is a fertile region between two rivers. The Argen- 
tine Mesopotamia, also called Entre Ríos, lies between 
the Paraná and Uruguay rivers. Along the region's north- 
ern border, the Iguaçu River empties into the Parana. 
Near the junction of the two rivers, 275 waterfalls form 
the spectacular Iguaçu Falls. 

Mesopotamia has a hot, humid climate. Rolling, 
grass-covered plains spread across parts of the region. 
Farmers graze cattle, sheep, and horses on the plains 
and grow maize, flax, citrus fruits, tea, and rice. Swampy 
forests cover the extreme northeast. The holly tree 
whose leaves are used to make the tea called maté 
grows wild in the region. 

The Pampa is a fertile plain that fans out around Bue- 
nos Aires. It extends from the Atlantic Ocean to the 
Andes and covers about a fifth of Argentina. The coun- 
try's wealth comes mainly from the Pampa, which has 
some of the world’s richest topsoil. Fields of wheat, 
maize, and alfalfa cover much of the land. Great herds of 
cattle graze on the drier western Pampa. Farmers also 
grow flax and raise pigs on the Pampa. 

The Pampa has more than two-thirds of Argentina's 
people and most of its urban centres, industries, and 
transportation facilities. In addition to Buenos Aires, sev- 
eral other large cities stand at the edge of the Pampa. 
Beyond these cities, plains stretch as far as the eye can 
see, Large estates owned by wealthy ranchers cover 
much of the thinly settled rural Pampa. 

The Andine is the mountainous western region of 
Argentina. It consists of two subregions: (1) the Andes 
Mountains and (2) the Piedmont. 

The Andes Mountains separate Argentina from Chile. 
Their highest peaks include the tallest mountain in the 
Western Hemisphere, Aconcagua. It reaches a height of 
6,959 metres above sea level just inside the Argentine 
border. A small Indian population raises sheep in an 
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Physical features 


of broad plateaus called the Puna in the northern 
Mol the Argentine Andes. In the south, snow-capped 
EM mirrorlike lakes attract crowds of holiday- 
x Who come to ski and hike. 
К is a region of low mountains апа de- 
ойда the Andes. Mountain streams provide 
for irrigation and make the Piedmont a productive 
area. Farmers grow sugar cane and maize near 
EM alfalfa and cotton near Córdoba. Vine- 
мл Aendoza and San Juan produce grapes for 
entine wines, The cities of the Piedmont are the 
Spanish settlements in Argentina. 
Patagonia ч P a dry, windswept plateau in southern 
E A E more than a quarter of Argentina 
ind itle т үрт cent of the nation's people. Poor 
«oum nfall make most of Patagonia unsuitable 
ng. Sheep raising is the region's major 


EE 
activity. The sheep ranches are located in can- 


б 
ut across the plateau. The canyons shelter the 
m windstorms. 


Patagonia's people live near its two northern 
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islang lies at th erritory of Tierra del Fuego. This wind- 
extreme southern tip of South America. 


The Andes Mountains run 
along the western border of 
Argentina. The rugged Andes 
have few settlers. However 
small quantities of iron ore 
and other metals are mined in 
the region. 


rivers—the Colorado and the Negro. Farmers grow al- 
falfa, pears, and apples in the river valleys. Wildlife en 
thusiasts visit Patagonia's rugged coast to see dolphins, 
penguins, sea lions, and other animals. 

The island of Tierra del Fuego lies at the southern tip 
of South America. The Strait of Magellan separates it 
from the mainland. The island is divided between Ar- 
gentina and Chile. Ushuaia, one of the southernmost 
towns in the world, is in Argentina's part of the island. 


Climate 


Argentina has a mild climate. The north has the high- 
est temperatures, and the south the lowest. Argentina 
lies south of the equator, and so its seasons are oppo- 
site those in the Northern Hemisphere. Summer lasts 
from late December to late March, and winter from late 
June to late September. January temperatures average 
about 27° C in the north and about 16° C in the far south. 
Average July temperatures range from 16° Cin the north 
to 0° C in the south. 

Rainfall is plentiful in northeastern Argentina but de- 
creases toward the west and south. Mesopotamia may 
receive more than 150 centimetres of rain a year, but the 
Piedmont and most of Patagonia generally receive less 
than 25 centimetres. 

Winds from the Atlantic and Pacific oceans affect Ar- 
gentina's climate. Moist air from the Atlantic can make 
summers uncomfortably humid in Mesopotamia and the 
Pampa. Winds from the Pacific lose most of their mois- 
he Andes, leaving the Piedmont and Patago- 


ture over t | 
from both oceans howl continuously 


nia dry. Winds conti 
over Patagonia. They warm the plateau in winter and 


cool it in summer. In winter, air from Antarctica some- 
times sweeps northward, bringing cold weather and 
light snow to Patagonia and the Pampa. 


Economy 
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most of Argentina's gross domestic product (GDP)—that 
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Many Argentine factories process farm products, such 
as beef, wool, and hides. And many of the nation's serv- 
ice industries, such as transportation and banking, de- 
pend heavily on agriculture. Й 

Argentina's factories produce most of the nation's 
consumer goods, including food, clothing, and house- 
hold equipment. But the country imports heavy machin- 
ery, iron and steel, and other goods for production. 

Most Argentine businesses and industries are pri- 
vately owned. However, the government retains control 
of such key industries as the steel mills and public utili- 
ties. In 1989, the government announced plans to sell 
many of the large government-owned businesses to pri- 
vate investors. 

Service industries. Government agencies have the 
greatest number of service industries workers. Schools, 
hospitals, and other institutions that provide community 
services also employ numerous Argentines. Many oth- 
ers work for firms that engage in trade, such as shops, 
restaurants, and hotels. Other service industries include 
financial institutions and companies in the fields of 
transportation and communication. 

Manufacturing. Buenos Aires and its suburbs have 
about two-thirds of the nation's factories. They include 
meat-processing plants and other food-processing es- 
tablishments, leather-making companies, and plants that 
manufacture electrical equipment, printed materials, 
and textiles. Factories in Córdoba manufacture cars, rail- 
way rolling stock, and other transportation equipment. 
Rosario has oil refineries and plants that produce metal 
products and chemicals. 

Agriculture. The Pampa and Mesopotamia produce 
most of Argentina's leading farm products— beef, maize, 
and wheat. Sheep are raised mainly for their wool in dry 
areas throughout the country. Other important farm 
products include citrus fruits, cotton, flax, grapes, pota- 
toes, sorghum, sugar cane, sunflower seeds, and tea. 

Argentina's farms vary greatly in size. Huge estates 
spread over much of the Pampa. Estate owners rent land 
to tenants and hire workers to tend farms on other es- 
tate land. In the north, many families farm small plots 
and raise only enough to feed themselves. Large land- 
holders own modern equipment. Other farmers rent 
machinery or use horse-drawn equipment. 


Meat-processing plants like this one near Buenos Aires con- 


tribute heavily to Argentina's industrial 


leading producer and exporter of un The country is a 


Mining. Petroleum is Argentina's most important 
mineral resource. Oil fields in Patagonia and the Pied- 
mont produce almost all the country's oil needs. These 
fields also yield natural gas. Argentina produces some 
minerals from metal deposits in the Andes and the Pied. 
mont. These deposits include iron ore, lead, zinc, and 
uranium. 

Energy. Hydroelectric plants supply almost half of Ar 
gentina's electricity. Petroleum, coal, natural gas, and 
two nuclear power plants also provide electric power. 

Trade. Today, Argentina's main trading partnersin- 
clude Brazil, the United States, and the countries of 
Western Europe. The development of refrigerator ships 
in the late 1800s helped Argentina become a leading 
supplier of food to Europe. Today, farm products male 
up about nine-tenths of the country's total export in- 
come. The chief exports include meat, wheat, maize, 
vegetable oils, hides and skins, and wool. Argentinas 
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Argentina's gross domestic product (GDP) was 79,050,000, 
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Argentina's petroleum industry supplies nearly all the oil the 
country needs. This oil refinery in La Plata is linked to Buenos 
Ares by a 72-kilometre pipeline. 


kading imports include chemicals, machinery, and iron 
and steel. 

Transportation and communication. Railways, 
Mads, and air routes spread out from Buenos Aires, 
inking most of Argentina's cities and towns with the 
“pital. The country's roads carry far more people and 
feight than do the railways. Argentina has an average of 
Фол опе car for every six people. 
oon has grown in importance because 
in ^ad distances between Argentine cities. Buenos 
dis "s two major airports. More than 50 Argentine 

ciel regularly scheduled passenger flights. 

m ina publishes about 200 daily newspapers. 
Ea privately owned newspaper published in Bue- 
«5 Aires, has the largest circulation. Almost all Argen- 


ne famili г 
own milies own one or more radios, and most families 
atelevision set, 
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ere habitants. Several groups of Indians lived in 
ке in th rgentina long before the first Europeans 
v Indians € 1500's. However, the region had relatively 
ез in ср Pared with the rest of South America. 
search food ee and Patagonia roamed the land in 
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Заал discovery and settlement. In 1516, the 
"pean to ead Juan Diaz de Solis became the first Eu- 
the Rio de | тч Argentina. He landed on ће shores of 
ied settler lata. In 1536, Spaniards founded a short- 
Panish зац оп the bay. The earliest permanent 
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During the shi Over the Andes Mountains from Peru. 
tero, Nets 1500's, they founded Santiago del Es- 
ип Panian and other northwestern mountain 
Colo, ir ads established Buenos Aires in 1580. 


Yay тра days. Spain ruled Argentina for nearly 300 
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work for them by farming the land and weaving wool 
into cloth. The Spaniards brought horses, sheep, and 
cattle from Spain. Soon, the settlements in northwestern 
Argentina began to supply mining towns in Peru with 
food, cloth, and animals. 

For many years, the Spanish government limited 
trade through Buenos Aires, and the city grew slowly. 
But in 1680, Portuguese settlers established a trading 
post across the Rio de la Plata from Buenos Aires. The 
Spanish government then encouraged the growth of 
Buenos Aires in order to protect its colony from Portu- 
guese expansion. 

In 1776, Spain created one large colony out of its ter- 
ritories in southeastern South America. This colony was 
called the Viceroyalty of the Río de la Plata or simply 
Viceroyalty of La Plata. It consisted of what are now Ar- 
gentina, Paraguay, Uruguay, and parts of Bolivia, Brazil, 
and Chile. Buenos Aires became the capital of the vice- 
royalty and began to thrive as a centre of trade. 

The Indian population in northern Argentina gradu- 
ally declined. Many Indians died of European diseases 
or were killed by Europeans. Others intermarried with 
the Spaniards, creating a mixed European and Indian 
population. Indians in the south, however, kept control 
of Patagonia and most of the Pampa. 

Independence. During the early 18005, the people 
of Buenos Aires grew more and more dissatisfied with 
Spanish rule. In 1806 and 1807, British troops tried to 
seize Buenos Aires to establish a foothold in the region 
for British trade. The city's residents fought them off 
without help from Spain, which increased their confi- 
dence in gaining freedom from the mother country. In 
1807 and 1808, France invaded Spain. The invasions kept 
the Spanish government busy and gave Buenos Aires a 
chance to fight for independence. 

On May 25, 1810, Buenos Aires set up an independ- 
ent government to administer the Viceroyalty of La Plata. 
But the provinces outside Argentina opposed this action 
and eventually broke away. { 

Beginning in 1812, José de San Martín, an Argentine 
general, led the fight against Spain. Under his urging, 
representatives of the Argentine provinces officially de- 
clared the country's independence at the Congress of 
Tucumán on July 9, 1816. The new country became 


Important dates in Argentina 


Spaniards established Buenos Aires. 

Spain created the Viceroyalty of La Plata. 

Buenos Aires formed an independent government. 
Argentina declared its independence from Spain. 

1853 Argentina adopted a federal Constitution. i 

1912 The Sáenz Peña Law reformed national elections. 

1930 Army officers overthrew the elected government. 

1943 Juan Perón began his rise to power. 4 t х 
1955 Amilitary revolt overthrew the Perón dictatorship. Peron 


fled the country. 
Perón returned to Argentina and was elected president. 


Perón died. His third wife, Isabel, became president. 
Military leaders removed Isabel Perón from office. 
Argentina lost a war with Great Britain over control ofthe 


Falkland Islands. 
1983 Civilian rule was restored following free elections. 
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In 1776, Spain created a colony, the Vice- 


royalty of La Plata, made up of what are 
now Argentina, Paraguay, Uruguay, and 
parts of Bolivia, Brazil, and Chile. 


In 1816, the provinces that now form 

much of Argentina declared independ- 
ence from Spain. The new country was 
called the United Provinces of La Plata. 


In 1860, Argentina took its present name 
It gained territory in the north in 1874 
after a war with Paraguay. Patagonia be- 
came part of Argentina in 1881. 


a network of secret police to spy on his enemies and lei 
violent campaigns against the Indians of the Pampa He 
quarrelled in his dealings with other nations. In 1852 
General Justo José de Urquiza led an army revolt that 
overthrew Rosas. 

The Constitution of 1853. Delegates from all the A 
gentine provinces except the province of Buenos Aires 
met in Santa Fe in 1852 to organize a national govern 
ment. They drew up a Constitution based large он 3 
of the United States. The Constitution was proclaim 
1853 and established a confederation of the be 
Urquiza was elected confederation president sis ex 

The province of Buenos Aires refused to join à 
federation. It prospered as an independent — E 
by good government, large numbers of beer 
investment money from Europe. But the pod 
confederation fared less well. Urquiza tried dpi 
Buenos Aires to join the confederation. In 1859, e 
feated a Buenos Aires army led by General Barto ái 
Mitre, But in 1861, Mitre defeated Urquiza in ало 


known as the United Provinces of La Plata. San Martín 
wanted to expel the Spanish from all South America to 
prevent future attacks on Argentina. In 1817, he led an 
expedition across the Andes and surprised the Spanish 
troops in Chile. After their victory in Chile, his forces 
helped win independence for Peru. Argentines today 
honour San Martín as their greatest hero. 

Forming a national government. Independence 
did not bring unity to Argentina. Conflicts arose be- 
tween the people of Buenos Aires and the large rural 
landowners. Buenos Aires residents wanted a strong 
central government, which would be located in their 
city. But the landowners favoured more local authority. 

In 1826, a national assembly drew up a Constitution 
for Argentina. The assembly named Bernardino de Riva- 
davia, an official in earlier governments, as the nation's 
first president. Rivadavia resigned in 1827, however, 
after failing to create a strong national government. Juan 
Manuel de Rosas, a landowner from the Pampa, ruled 
Argentina as a dictator from 1829 to 1852. Rosas created 
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wr. The province of Buenos Aires then agreed to enter 
$e confederation on its own terms in 1862. The city of 
juenos Aires became the nation's capital, and Mitre was 
ected president. In 1860, the country had taken the 
sme Argentina. 

With the election of Mitre, Argentina began i 

g gan a period 
disable government that lasted nearly 70 years. Do- 
mingo Faustino Sarmiento succeeded Mitre in 1868 and 
sved until 1874. Both men tried to attract European im- 
sigants and investment to speed Argentina's growth. 
miento worked to spread public education. 

Bythe late 1800s, the Pampa had become the heart of 
Argentina. The last Indians had been driven from the re- 
gon, and thousands of farm workers from Europe 
worked the land. British money helped build railways to 
any farm products from the Pampa to Buenos Aires. 

The first refrigerator ship loaded with fresh Argentine 
neat sailed from Buenos Aires to Europe in 1877. 
Reform movements. During the late 
i g 1800's, wealthy 
Argentines controlled the government and prevented 
'andidates who opposed their conservative views from 
таў, elections. In 1889, dissatisfied Argentines 
E the Unión Cívica, an organization that de- 
on ed election reform. The Unión Cívica, which later 
5 се Radical Party, appealed to many immigrants 
bs dle-class business people. 
Oria Sáenz Peña became president. Al- 
^ ao was a conservative, he pushed elec- 
PA "b rough Congress. The legislation, known 
: eria Law, provided for the secret ballot 
mand every Argentine man 18 and over to vote 
ici H г amy service. The law prevented the 
boit i rom controlling elections. In 1916, 
" йш leader of the Radical Party, was 
da ident in the first honest election under the 

Argentina’ 

^ Barony flourished during and after 

i purchas 914-1918). European countries increased 

Ж, es of Argentine farm products. Immigrants 
zb gn investment poured into the country. Argen- 
$ ie the world's wealthy nations in the 
ump реа, денген the worldwide busi- 
Mesiden v dictatorships, Irigoyen was again elected 
Mefectvely LM in 1928, but he was too ill to gov- 
tegan to аа next year, the Great Depression 
ied Irigoyen ig nation s economy. Army leaders re- 
tats m office in 1930. Since then, military 
ode” often ruled the country. 
Argentine amd all of World War 11 (1939-1945), the 
Bor Ay oa openly sympathized with the 
* red war гаучо Italy, and Japan. However, 
| the Axis nations in March 1945, 

In Моге their defeat. 

» mmen orl again overthrew the Argentine 
ioo generals es Juan Perón rose to power while a 
mo Perón stren MCA as president. As minister of la- 

"Of urban t ened the unions. He won the sup- 

з Paid holid ers by giving them higher wages, 
he Was ott ànd other benefits. 
wa Second a President of Argentina in 1946. 
оње eath in 195 Va, served as his chief assistant 
dunder Perón Government spending greatly in- 
€ government took over many 
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Juan Perón rode in triumph with his second wife, Eva, after 
being reelected president of Argentina in 1952. He was over- 
thrown in 1955 but was again president in 1973 and 1974. 


of the nation's industries and discouraged foreign in- 
vestment. It raised money to try to strengthen manufac- 
turing industries rapidly by taxing farm products. As a 
result, farm production dropped, and the nation’s in- 
come fell. But wages continued to rise. Perón sus- 
pended freedom of the press and freedom of speech. 
He had Argentina's Constitution changed to increase his 
powers and allow hima second term of office. 

Perón's power declined during his second term, 
which began in 1952. He had already made many ene- 
mies. Finally, he lost the support of the Roman Catholic 
Church, after limiting its authority. In 1955, the army and 
navy revolted, and Perón fled the country. He eventually 
went into exile in Spain. 

Perón's attempt to strengthen manufacturing indus- 
tries rapidly at the expense of the rural economy caused 
Argentina to suffer economically. Problems of large 
debts, high inflation, and little growth in productivity de- 
veloped in the mid-1950s. However, support for Perón's 
policies in Argentina continued, especially among trade 
unions. 

New political problems. Military leaders took over 
the Argentine government after Perón's overthrow. In 
1956, they restored the Constitution of 1853. Elections 
were held in 1958. Arturo Frondizi, leader of the Intran- 
sigent Radical Party, became president. Frondizi cut gov- 
ernment spending, limited wage increases, and intro- 
duced other measures to curb inflation and reduce the 
nation's debt. But the people disliked these actions, 
which called for financial sacrifices. - 

Army leaders feared Frondizi would yield to pressure 
from the Peronistas (supporters of Perón) and restore 
Perón's economic policies. They removed Frondizi from 
office in 1962. A series of civilian presidents and military 
dictators then ruled until 1972. а 

During the late 1960's and early 19705, Argentinas 
economy worsened due to poor management in gov- 
ernment and corruption in the military. The economic 
decline led to strikes, violence, and antigovernment pro- 
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tests. Military leaders finally allowed Perón's supporters 
to return to power in the hope that they could restore 
order. Héctor José Cámpora, a Peronista, was elected 
president in 1973. Later that year, Perón returned to Ar- 
gentina and Cámpora resigned. Perón was elected pres- 
ident by a wide margin. His third wife, Isabel, became 
vice president. Perón died in 1974. Isabel then became 
the first woman president in the Western Hemisphere. 

Argentina's problems increased after Isabel Perón 
took office. The inflation rate soared. Terrorism by both 
conservative and liberal political extremists became 
widespread. In early 1976, military leaders arrested Isa- 
bel Perón, took control of the government, and dis- 
solved Congress. The military leaders began a campaign 
to rid Argentina of leftist opposition and of terrorism. 
Thousands of people were imprisoned without a trial, 
tortured, and killed. Many of these victims have never 
been found. They are called /os desaparecidos (the dis- 
appeared ones). 

Argentina today. During the early 1980's, Argentina 
continued to face serious economic problems. High in- 
flation, declining production, and heavy spending all 
contributed to the deepening economic crisis. 

Argentina's economy was further damaged by a war 
with the United Kingdom (UK) in 1982 over the Falkland 
Islands. Argentina has long claimed ownership of the 
Falklands, which lie about 500 kilometres east of the 
Strait of Magellan. But since 1833, the UK has ruled the 
islands, which Argentines call the Islas Malvinas. In 
April 1982, Argentine troops seized the Falklands. Ar- 
gentina and the UK then fought air, sea, and land battles 
for control of the territory. Argentina surrendered in 
June but did not abandon its claim to the Falklands. 

Defeat in the Falklands and mounting economic and 
political unrest forced Argentina's military rulers to call 
for free elections in October 1983. Кай! Alfonsin, leader 
of the Radical Party, was elected president. The new ci- 
vilian government took office in December 1983. 

Alfonsin promised an investigation into the actions of 
previous governments in the campaign against terror- 
ism. As a result of the investigation, many military and 
government officials were brought to trial. In 1985 and 
1986, three former presidents and several high-ranking 
military officers were convicted and sentenced to prison 
for their involvement in murders and torture. 


Demonstrators in Bueno: 


i з Aires supported Argentina's sei- 
zure of the Falklands in April 1982. The islands, called the Islas 


Malvinas by Argentines, were recaptured by the UK in June. 


Inflation worsened early in 1989. In May 1989 Cre 
Saúl Menem, leader of the Peronist Party, was ейн 
president. He took office in July and quickly intradas 
an emergency economic programme designed tese 
the inflation problem. The rate of inflation dropped. 
Argentina during the early 1990s 

In 1989 and 1990, Menem pardoned some who wae 
convicted in the mid-19805 for their involvement imme 
ders and torture. In 1995, military leaders admitted 
human rights abuses committed in the 1970s 


Since the 19405, Argentina's government has tore 
trolled such key industries as the steel mills and рик 
utilities. In 1989, it began selling large government 
owned businesses to private investors. The govern 
planned to complete such sales by early 1995. 
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a chemical element, is a gas that forms 094 per 
at oí the earth's atmosphere. Most ordinary light 
эм are filled with argon and a little nitrogen. Argon is 
iu wsed as a shielding gas in arc welding to protect 
м теш from oxygen in the air. Lord Rayleigh and Sir 
Siam Ramsay discovered it in 1894. 

isa colourless, odourless, tasteless gas. It does 
теа readily with other chemicals. This chemical el- 
sunt is classed as a noble gas (see Noble gas). Its sym- 
wis Ar It has the atomic number 18, and an atomic 
wig of 39.948. Its freezing point is — 1892 °C, and its 
ising point is —185.7 °С. The density is 0.00166 grams 
жой centimetre at 20°C. 

Aegon is continuously released into the atmosphere 
trough decay of radioactive potassium in the earth's 
sst Commercially, it is obtained as a by-product in the 
mevlacture of liquid air. 
lvgonaut is a sea animal of the same class as the octo- 
mund squid. The argonaut lives at the surface of the 
wm seas of the world, where it feeds on small fish. It 


LI 
Argonaut is an eight-armed animal that lives in warm sea 


"wes The male, above, is much smaller than the female. 


D about by forcing a jet of water through a siphon, 
m d organ under its head. The female argo- 
ures up to 15 centimetres long. The male 
зы more than 2.5 centimetres in length. 
$e... octopus, the argonaut has eight arms. Two of 
е argonaut's arms are fan-shaped. While held 
‘they gradually form a stiff, paperlike shell that 
ted tá tiny eggs. The name paper nautilus, often 
feli а. animal, comes from this frail shell. The 
was Way after the eggs hatch. The male makes 
ы, tific classification. The argonaut is in the cephalopod 
рине, The common argonaut is Argonauta argo. 
is of Jason” p mythology, were the compan- 
"Tie o cay à famous hero. They sailed with Jason on а 
lying wd the Golden Fleece, the golden wool 
Б саол 50 of the greatest Greek heroes 
ШОУ ing Castor and Pollux, Hercules, Ог- 
The a, US: and Telamon, 
^, The се took their name from their ship, the 
= чен ш кү named after its builder, Argos, 
fo n. After many adventures, the Argo- 
iM nd е Golden siue the far-off land of Kol- 
Wing many сни the fleece back to Greece after sur- 
eir success n on the return voyage. Because of 
m Other ovem the Argonauts were honoured 


Golden Fleece; Jason; Medea. 
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Argus was a gigantic monster in Greek mythology. He 
warme сй sepia which mots a 
seeíng. The goddess Hera assigned Argus to guard her 
hated rival, the beautiful Princess lo, а mistress of her 

husband Zeus (see lol. For this reason, the term argus is 


winning the title Argeiphontes ће Slayer of sl 
MEUM pu ws inen Kati tbe 


Argus or Argos was also the name of the faithful hunt 
ing dog of the hero Ulysses in the epic poem the Odys- 
sey. The dog recognized his master when Ulysses re- 
turned home after an absence of 20 years. Argus or 
Argos was also the builder of the Argo, the ship com- 
manded by the hero Jason. 

and Bute (pop. 65,100 was a local government 
district in Strathclyde Region, Scotland. The district is 
the site of many historic monuments, including prehis- 
toric forts, Bronze Age tombs, standing stone circles, 
and ancient monasteries. Its fine landscapes and exten- 
sive coastline attract many tourists. A quarter of the pop- 
ulation live on islands, principally Bute, Islay, and Mull. 
Important towns include Campbelltown, Dunoon, Loch 
gilphead, Oban, and Rothesay. Most employment is in 
service industries and is often related to tourism. Other 
important activities include agriculture, forestry, fishing, 
pelo үнү evando 

was, 1975, a county on the west 

coast of Scotland. See Scotland and Strathclyde Re- 


Lue also spelled Aarhus (pop. 253,761), is the sec- 
city in Denmark. It is a seaport on the east- 
ern coast of Jutland, and a trading and industrial centre. 
Århus has a fine cathedral, built about 1200, and a uni- 
versity that was founded in 1928. For location, see Den- 


logy, was a daughter of 
Minos, king of Crete. She fell in love with the Greek 
hero Theseus when he went to Crete to slay a monster 
called the Minotaur. The Minotaur lived in a confusing 
network of passageways called the Labyrinth. Ariadne 


gave Theseus à ball of thread as he entered the Laby- 
rinth so that he could leave a trail and later find his way 
out. Theseus killed the Minotaur and fled from Crete. He 
took Ariadne with him but deserted her on the island of 


y emm 
rranean See 


уаде Argonauts began at lolcus. They sailed to 
chis, еі tee captured the Golden Fleece. On the return 
or they travelled through much of the Mediterranean area. 
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Ancient marble copy of a Greek statue (probably late 200's-early 100$ B.C); Vatican Museums 


Ariadne was a daughter of the king of Crete in Greek mythol- 
ogy. She fell in love with the Greek hero Theseus. 


Naxos. The god Dionysus found Ariadne there and mar- 
ried her. 

Arianism was an early Christian theological view 
taught by Arius, a priest of Alexandria, Egypt. About 
A.D. 318, Arius and his followers rejected the doctrine 
that the three Persons of the Christian Trinity—the Fa- 
ther, the Son, and the Holy Spirit-were equal. Arius de- 
nied that Jesus Christ, the Son, was completely divine. 
Arius taught that the Son was created by God the Father 
and was inferior to Him. According to Arius, Jesus was 
not eternal but was a superior being created by God to 
redeem the human race. Arius believed that both the Fa- 
ther and the Son were superior to the Holy Spirit. 

In 325, the Council of Nicaea condemned Arius's 
teachings as heresy and affirmed that Jesus was com- 
pletely divine (see Nicene Councils). However, the view 
that Jesus Christ was not truly God continued to be 
taught in the eastern Roman Empire during the 3005s. 

The Council of Constantinople condemned Arianism 
as heresy in 381, and it quickly disappeared within the 
Roman Empire. But followers of Arianism remained ac- 
tive outside the empire. Arian missionaries converted 
the German tribes of northern Europe to Christianity 
during the 300 and 400s. After these tribes invaded the 
Roman Empire, they reintroduced Arianism. Arian teach- 
ings received support until the 6005, when the last Ger- 
man tribes were converted to orthodox Christianity, 

See also Arius; Constantine the Great; Trinity. 

Ariel gazelle. See Gazelle. 

Aries is traditionally known as the first constellation of 
the zodiac. Aries is symbolized by a ram. In mythology, it 
represents the ram with the golden fleece that was 
sought by Jason and the Argonauts. Aries lies south of 
the line of stars marking the nearest galaxy to our own, 
Andromeda. Its three brightest stars, Hamal (from the 
Arabic word for sheep), Sheratan, and Mesartim, are 
easy to recognize. Hamal is orange and detectable with 
the naked eye and Mesartim is а classic double star. An- 
other object of interest in this constellation is Gamma 
Arietis, which consists of a pair of white stars. The sun is 
within the constellation’s boundaries from late April to 
mid May. Technically, Aries is no longer the first zodia- 
cal sign, because the vernal equinox has moved on into 


iti ble a ram. 
Aries is a star group traditionally thought to resem 
This illustration is from At/as Coelestis by John Flamsteed, pub 
lished in 1729. 


Pisces, due to the effect of the precession of the equi- 
s (see Equinox). 
E алову Constellation; Horoscope; Zo- 
is : 
m Ludovico (1474-1533), was a poet of the lta 
ian Renaissance. His masterpiece, Orlando Furioso 
(1516, 1532), is a long narrative poem. Its on: 
plot tells stories of knights who travel the vor ier 
adventure, defending their religious faith, an С pi 
the helpless. In the poem, Ariosto perfected t yee 
eight-line stanza called ottava rima. He also ben 
the chivalric romance that combines жо ^a 
knights of Charlemagne with those about t eee spres 
King Arthur. He wrote with a robust humour ites 
ent even in the most serious episodes. The ai being 
Orlando Furioso have given it the repu wl 
the most perfect Italian poem. It influence n 
such English authors as Lord Byron, John 
liam Shakespeare, and Edmund Spenser. т 
Ariosto was born in Reggio nell'Emilia. 


i lays. 
poetry, he wrote satire and scholarly p o О who 


te that tne 
ified this 


addition 10 


claim is unknown. His writings on the A i 
come down to us, but his idea was qu я us s suni 
des, the Greek mathematician. In A ihe Si 
treatise, On the Magnitudes and end ofthe 
and Moon, he said nothing about his F- 
earth's motion. y isthe presi 
Aristide, Jean-Bertrand (1953- осто 
of Haiti. He became the countrys d * к 
elected president in December 1990. coup an weni 
1991, he was overthrown in a — Ба: 1994, he 
live in exile in the United States. In 


turned to Haiti and reclaimed the preside Genef 
The leader of the military coup, Пеш the united ү 
Raoul Cédras, had resisted pressure seit édras т 
tions (UN) to agree to Aristides ere y invas? 
gave up power under threat of a U.S- a 
Haiti. Haiti. In 1980, h kr 
Aristide was born in Port-Salut, Ра m 


ros 
ordained a Roman Catholic priest. He 


aein the 19805 as an opponent of Haiti's dictatorship. 
fespoke out in support of poor, oppressed people. The 
durch expelled Aristide in 1988, claiming that his teach- 
eqs advocated violence. 
tee also Haiti (History). 
Aristides (5307-468? B.C), called the “Just,” was an 
Abenian statesman and military leader. He was a rival of 
Tenistocles, who wanted to make Athens a naval 
pwer. Aristides thought it best to maintain a powerful 
ind force because the army, rather than the naval 
forces, had defeated the Persians at the battle of Mara- 
thon in 490 B.C. The issue between them was decided 
bythe people about 482 B.C. According to custom, the 
Athenians voted on whether Aristides or Themistocles 
gould be ostracized (banished). Each voter wrote one of 
tenames on an ostracon (piece of pottery). Aristides 
lost the vote, and was exiled. 
Nevertheless, Aristides remained loyal to Athens. In 
SBC, he warned the city that the armies of Xerxes, 
ing of Persia, were approaching. He joined Themisto- 
tesat the battle of Salamis, and helped the Greek vic- 
lay there by forcing the Persians off Psyttalea, an island 
Mar Salamis, with troops he himself had raised (see Sal- 
amis), He was then called back from exile and appointed 
general in 479, 
from that time on, Aristides was the most powerful 
kaderin Athens. In 477 B.C., the Delian League was 
formed tofree and protect Greek colonies in Asia Minor 
Persian rule. Aristides was asked to decide the 
‘mount of money and number of ships each city should 
ан league. He decided that each should contribute 
Ording to its ability to pay. Aristides served without 
E" was proud of his poverty. When he died, the 
€ paid for his burial and provided for his family. 
*also Themistocles. 
de the асу is a high social class that often used to in- 
чац отек leaders of a state or nation. Its 
Wernrt; п to be, or are considered by others to be, 
ies, dis er people in the society because of fam- 
nd ais rank, wealth, or ability. Historically, the 
Ocracy referred to a form of government con- 
psu wealthy or socially prominent citizens. 
a оом from the Greek term meaning rule by 
emments of Ge times, aristocracies controlled the 
бое геесе and Rome. з s 
nobii, ОР п an aristocracy possess inherited titles 


ili 
giv ly, such as duke or baron. These titles were usu- 
ento their a 


ncestors i nition 
€ person's we by monarchs in recog 


*5 people w alth or service to the state. In most 
e/ owned f ere accepted into aristocracy because 
Aristoph, rge areas of land. 
Gres men (4457-385? B.C.) was the greatest an- 
5) oli riter of comedy. His plays combine fan- 
tim of ng wit, and graceful lyrics with serious criti- 
lterature, ya manners, education, music, and 
His aede a master of song and rhythm. 
eati. sag provide our best picture of Athenian 
Some of ее, Interesting period. They also provide 
wis tire ая; and best examples of political and 
ore he was ape panes began to produce comedies 
= He wrote more than 40 plays, and 11 
rg are Acharnians (425 В.С), Knights 
‚ Wasps (422), Peace (421), Birds (414), 
ı Thesmophoriazusae (411), Frogs (405), 


Politi 


Aristotle 567 


Ecclesiazusae (393 or 3921), 
and Plutus (388). 
Aristophanes's most 
popular plays are Frogs, 
which criticized Euripides; 
Clouds, which satirized 
Socrates; Birds, a fantasy 
about a city in the sky; and 
Lysistrata, in which the 
women of Greece force 
their husbands to stop 
fighting each other. 


See also Drama (Old эы r Onit 
comedy); Euripides; Socra- Aristophanes 


tes. 

Aristotle (384-322 B.C), a Greek philosopher, educator, 
and scientist, was one of the greatest and most influen- 
tial thinkers in Western culture. Aristotle was probably 
the most scholarly and learned of the classical or an- 
cient Greek philosophers. He familiarized himself with 
the entire development of Greek thought preceding 
him. In his own writings, Aristotle considered, summa- 
rized, criticized, and further developed all the rich intel- 
lectual tradition that he had inherited. Aristotle and his 
teacher Plato are usually considered to be the two most 
important of all the ancient Greek philosophers. 


Aristotle's life 


Aristotle was born in Stagira, a small town in northern 
Greece. His father, Nichomachus, was the personal doc- 
tor of Amyntas II, the king of nearby Macedonia. Amyn- 
tas was the father of Philip of Macedonia and the grand- 
father of Alexander the Great. Aristotle's parents died 
when he was a boy, and he was then raised by a guard- 
ian named Proxenus. 

When Aristotle was about 18 years old, he entered 
Plato's school in Athens, known as the Academy. He re- 
mained there for about 20 years. Plato recognized Aris- 
totle as the Academy's brightest and most learned stu- 
dent, and called him the “intelligence of the school” and 
the “reader.” 

When Plato died in 347 B.C, Aristotle left the Acad- 
emy to join a small group of Plato's disciples living with 
Hermeias, a former student at the Academy. Hermeias 
had become ruler of the coastal towns of Atarneus and 
Assos in Asia Minor. Aristotle stayed with Hermeias for 
about three years and married the ruler's adopted 

r, Pithias. meta: 
Ws hn or 342 B.C., Philip II, king of Macedonia, invited 
Aristotle to supervise the education of his young son Al- 
exander. Alexander later conquered all of Greece, over- 
threw the Persian Empire, and became known as Alexan- 
der the Great. Alexander studied under Aristotle until 
336 В.С, when the youth became ruler of Macedonia 
after his father was assassinated (see Alexander the 

'outh]). 

— 3M B.C, Aristotle returned to Athens and 
founded a school called the Lyceum. Aristotle's school, 


i lled peripa- 
is philosophy, and his followers were ca e 

pei pene the Greek word meaning walking | 
around because Aristotle taught while walking with his 


students. See Lyceum; Peripatetic philosophy. 


iedi istotle was 
r Alexander died in 323 B.C., Aristot! 
E impiety (аск of reverence for the gods) by 
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the Athenians. They probably resented his friendship 4 
with Alexander, the man who had conquered them. Aris- 
totle had not forgotten the fate of the philosopher Soc- 
rates, condemned to death on a similar charge by the 
Athenians in 399 B.C. He fled to the city of Chalcis so the 
Athenians would not, as he said, "sin twice against phi- 
losophy." He died in Chalcis a year later. 


Aristotle's writings 


Aristotle's writings are usually divided into three 
groups: (1) popular writings, (2) memoranda, and (3) trea- 
tises. 

The popular writings were mostly dialogues mod- 
elled on Plato's dialogues and produced while Aristotle 
was still at Platos Academy. These works were intended 
for a general audience outside the school, rather than 
for philosophers at the school. For this reason, Aristotle 
referred to them as his exoteric writings lexo- means 
outside in Greek). These writings have not survived, but 
the works of later writers include many references to 
them and quotations from them. 

The memoranda were largely collections of research 
materials and historical records. Prepared by Aristotle 
with the help of his students, they were intended as 
sources of information for scholars. With few excep- 
tions, the memoranda, like the popular writings, are lost. 

The treatises make up nearly all of Aristotle's surviv- 
ing writings. They were probably written for use either 
as lecture notes or as textbooks at the Lyceum. Unlike 
the popular works, the treatises were intended only for 
students in the school. For this reason, the treatises are 
called Aristotle's esoteric works (eso- means inside in 
Greek. 


Aristotle's philosophy 


Logic. Aristotle's works on logic are collectively 
called the Organon, which means instrument, because 
they investigate thought, which is the instrument of 
knowledge. The Organon includes The Categories, The 
Prior and Posterior Analytics, The Topics, and On Inter- 
pretation. Aristotle was the first philosopher to analyse 
the process whereby certain propositions can be logi- 
cally inferred to be true from the fact that certain other 
propositions are true. He believed that this process of 
logical inference was based on a form of argument he 
called the syllogism. In a syllogism, a proposition is ar- 
gued or logically inferred to be true from the fact that 
two other propositions are true. For example, from the 
facts that (1) all people are mortal and (2) Socrates is a 
person, it can be logically argued that (3) Socrates is 
mortal. The syllogism continued to play an important 
role in later philosophy. See Logic. 

_ Philosophy of nature. For Aristotle, the most strik- 
ing aspect of nature was change. He even defined the 
philosophy of nature in his Physics as the study of things 
that change. Aristotle argued that to understand change, 
a distinction must be made between the form and mat- 
ter of a thing. For example, a sculpture might have the 
form of a human being, and bronze as its matter. Aris- 
totle believed that change essentially consists of the 
same matter acquiring new form. In our example, 
change occurs if the bronze sculpture is moulded into a 
new form. 


To understand change better, Aristotle studied its 


lating the Bust of Homer (1655, we ~ меа 
оп canvas; Metropolitan Museum of Ап, New Yor 


Aristotle, a Greek philosopher, gazes at a statue tlie 
poet Homer in this painting by the Dutch artist Rembra 


causes. He distinguished four kinds of causes НЕ 
rial, (2) efficient, (3) formal, and (4) final. The materia 
cause of the sculpture is the material of which pe | 
made. Its efficient cause is the activity of the scu aed 
who made it. Its formal cause is the form in which Е 
bronze is moulded. Its final cause is the plan or desig 
in the sculptor's mind. ЁР 
Алоо studied movement as a kind of changer, 
wrote about the movement of the heavenly кес 
the Heavens. In On Coming-to-be and Psor 
investigated the changes that occur when so , 
seems to be created or destroyed. ус 
Aristotle's philosophy of nature шеше успо'°З 
and biology. In Ол the Soul, he investigate tween Be 
functions of the soul and the relationship Hd gre 
soul and the body. Aristotle was the wn phates 
biologist. He gathered vast amounts of in or animas 
about the variety, structure, and реа оа? 
and plants. Aristotle analysed the pure urposts 
isms teleologically, that is, in terms of the р 
serve. Е * tried 10 
Metaphysics. In his Metaphysics, ма and ime 
develop a science of things that never К les of reali 
tigate the most general and basic prince of these Ш" 
and knowledge. Since the most impor e called thé 
changing things is God, Aristotle FERA called ths 
science theology, the study of God. be pecaust б 
branch of his philosophy first philosop И never sed 
fundamental importance. Aristotle hims a " 
the name metaphysics, which literally и centuries a 
physics. This name was given to с e {пеп 
simply because it followed the Physic ; 
edition of Aristotle's works. But the we s 
has now come to mean any pio. de wis 
basic principles of reality and knoW'e thics ап po ‘ht 
Ethics and politics. For Aristotle, etn” edge 


ve Eno! 
both study practical knowledge, that !* 


people to act properly and live happily. Aristot- 
on this subject include the Nicomachean Eth- 
Politics 

argued that the goal of human beings is hap- 
that we achieve happiness when we fulfil 
Therefore, it is necessary to determine 
function is. The function of a thing is what it 
do, or what it can do best. For example, the 
‘Of the eye is to see, and the function of a knife 
[Aristotle declared that a human being is "the ra- 
whose function is to reason. Thus, accord- 
le, a happy life for human beings is a life 
by reason. 

believed that a person who has difficulty be- 
lly is morally imperfect. His ideal person 
behaving reasonably and properly until he or 
зо naturally and without effort. Aristotle be- 
moral virtue is a matter of avoiding extremes 
гапа finding instead the mean that lies be- 
extremes. For example, the virtue of courage 
between the vices of cowardice at one ex- 
foolhardiness at the other. Similarly, the vir- 
sity is the mean between stinginess and 


o 5. 
Mim. Aristotle's Poetics has probably 
E. most influential work in all literary criti- 
Poetics examines the nature of tragedy, and 
às its prime example Sophocles tragedy Oedipus 
за Еч that tragedy affects the spectator 
E" e emotions of pity and fear, and then puri- 
Cleansing the spectator of these emotions. Ar- 
talled this process catharsis. 


Aristotle's place in Western thought 


Eee: death, his philosophy continued to be 
A One Бас school Бу a long line of succes- 
hinein 155 ir. philosophers, Critolaus, went to 
t Greek =“ and gave the Romans their first contact 
odes n. "miss About 50 B.C, Andronicus of 
larly ‘bho : Vu m Res ripe 
ristotle's philosophy, partic- 
E From about A.D. 500 to 1100 hints 
[ч E. e's philosophy was almost completely 
сапа с, st. During this period, it was preserved by 
Cristian E scholars who reintroduced it to the 
20, ге of western Europe in the 11005 and 
Aristo 


E o tremendous prestige during this 
the Mida he leading Christian and Arabic schol- 
“ain the sui е Ages, Aristotle's writings seemed to 
Hamas Aquis total of human knowledge. Saint 
Pers ofthe аот of the most influential philoso- 
е Dante Ah Ages, considered Aristotle "the phi- 
Middle Age ighieri, perhaps the greatest poet of 
pd Чез, called Aristotle the "master of those 
le 7 
luta, ort has declined since the Middle 
ado him. The ilosophers of the modern period owe 
ШТ е, ы extent of Aristotle's influence is diffi- 
P into the ше many of his ideas have been ab- 
also Encycl guage of science and philosophy. 
Мру Bored (The first reference works); 
nt of Philosophy); Political science (The 
Political science); Scholasticism. 


Arithmetic is used in many everyday situations. An Egyptian 
stallholder weighs some tomatoes to work out their price 


Arithmetic gives us the answers to questions such as 

"How many?" "How much? "How long? and "How far? It 
helps us find short, easy ways of solving problems with 

numbers. Arithmetic is sometimes called ‘the science of 
numbers” and “the art of calculation” It forms an impor- 

tant branch of mathematics (see Mathematics). 


The importance of arithmetic 


Arithmetic is one of the most important tools of daily 
living. In our homes, we use arithmetic to tell time, to 
prepare recipes, and to pay our bills. We use arithmetic 
to count money or keep the score in many games. We 
need arithmetic to buy clothes that fit or to measure the 
amount of wallpaper needed to decorate a room. 

In business companies, accountants and bookkeepers 
use arithmetic to keep financial records. Engineers use 
arithmetic to plan bridges, factories, machines, and 
ships. Scientists could not find new information without 
the aid of arithmetic in experiments and research. Doc- 
tors need arithmetic to write the quantities of drugs in 
prescriptions and to measure blood pressure. 

Arithmetic helps farmers calculate their profits, count 
their livestock, and find how much timber it will take to 
build a barn. Transportation depends on arithmetic in 
many ways. For example, navigators use arithmetic to fix 
the position of aeroplanes and ships. Я 

Arithmetic is so important that, along with reading 
and writing, it forms the "Three Rs—the backbone of 
education, along with "Reading" and "wRiting. 


Arithmetic problems 


s of problems are studied in basic 


ын 
were e of problem by 


arithmetic. You solve the first typ 
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counting objects, or by grouping and regrouping ob- 
jects. In this kind of arithmetic, you do not deal with 
parts of things, but only with whole, unbroken things 
such as people, cows, houses, and so on. For example, 
you might want to know how many cows there are ina 
herd or how many houses stand in your street. To solve 
these kinds of problems, you use only whole, or natural, 
numbers such as one, two, three, and so on. 

A second kind of problem can be solved by measur- 
ing or comparing quantities. For example, you may want 
to measure how far you walk to school, how long a 
piece of material is, or how much petrol is needed for a 
trip in the car. Whole numbers are not satisfactory to 
solve these kinds of problems. You may also have to use 
another type of number. For example, you may walk 44 
kilometres. You may have a piece of material 45 centi- 
metres wide, or you may buy 6.7 litres of petrol. To rec- 
ord these kinds of quantities, we must use fractions. 
There are three kinds of fractions: (1) common fractions 
such as 3 or 3, (2) decimal fractions such as 0.75 or 3.5, 
and (3) per cents such as 75% or 350%. Frequently, you 
may choose which type of fraction to use. 


Working with whole numbers 


Counting and grouping. Arithmetic often begins 
with curiosity about how many things there are in a col- 
lection or group. Every group has a number that stands 
for the quantity of things it contains. When the things in 
two groups can be matched in pairs, the two groups 
have the same number. Suppose you have a bowl of 
blue marbles and a bowl of white marbles. If you can 


match one blue marble with one white marble until no 


marbles are left in either bowl, then both bowls held the 


same number of marbles, Mathematicians would call 
the group of marbles in each bowl a set. In this case, 
each set has the same number. 

For very small numbers, you can see at a glance the 
number of things in a set. For example, you can quickly 
tell that there are three biscuits on a plate, or two coins 
in a box, or four people in a room. But when a set gets 
large, you have to count to find its number. 

The names of the numbers of things are called nu- 
merals, Before you can count, you must learn to say the 
numerals in order, such as one, two, three, and so on. 
This is called rote-counting. After you have learned the 
number names, you can match, in order, each object in 
a set with a numeral, until all the objects have been 
matched. Then you know the number of the set. 


Numeral systems. It is possible to put all 
| . th - 
bers in order, like this: à А wn 


Then we say the names of these numbers in order, like 
this: one, two, three, four, five, six, and so on. Or we cas 
write the numerals, like this: 1,2,3,4,5,6, and so on. Ways 
of putting numbers in order are called numeral systems 
or sometimes number systems. 

Throughout history, people have used various nu- 
meral systems. For example, the ancient Babylonians 
used little gouges (chisels) in a clay tablet. The Greeks 
had two systems. One used letters of the Greek alpha- 
bet, as if we used a for 1, b for 2, and c for 3. The Ro- 
mans used numerals such as MDCCLXXVII. 


Roman numerals use the symbols I, V, X, L, C, D, and ме 
bar over the numeral ХХІ! means that it is multiplied by 1/ 


We still use Roman numerals for special purposes à 
in the outline with this article. See Numeration systems 
(History; Roman numerals. f 

BEL mensi system was invented by the Hindus as 
brought to Europe by the Arabs. For this reason, т à 
often called the Arabic, or Hindu-Arabic, numer? Ti 
tem. Another name for the system is the decimal sy 
See Arabic numerals. 

The decimal system is опира р 
to calculate rapidly with pencil and pape Я 
ten digits: 0, 12, ; 4,5, ф 7, 8, 9. The word digit me 
finger and comes from a time when people t feature oi 
counted on their fingers. The mos! This 
the decimal system is the idea of place value. locaton 
means that the value of a digit depends on its " 
within a numeral. For example, 2 means two on o hut 
means two tens and no ones, and 200 men 
dreds, no tens, and no ones. See Decimal sy: 


hmetic ped 


гасу am 


An electronic calculator is а handy ar^ 
add, subtract, multiply, and divide wit 


tions with whole numbers. We use four 
tasic operations to solve arithmetic problems. These 
yell) addition, (2) subtraction, (3) multiplication, and (4) 
dvision. 

Addition. If you have the problem of finding the total 
mmber of objects in two or more groups, the solution 
ihe problem is called addition. You may push the 
ушр together and count the total number. In this way, 
оше counting to add. But this process is so clumsy 
nd slow that people have invented short cuts. For ex- 
imple, if you put four apples together with three apples 
indfind ће sum, we record the process as 4 + 3 = 7. 
Some mathematicians call this an addition fact. 


Асқа 
ү, yer adds bricks to a wall by putting them on one by 


o 
\ can also add numerals by putting them together. 


order todo 


ting, more complicated additions without 


ty, Du learn 81 facts like this. Some of them 
ыша? + 3 = 5 and 2 + 1 = 3. Some of the 
+81 n facts are more difficult to learn, such as 
and 9 + 9 = 18. See Addition. 
"n There on is sometimes called the opposite of addi- 
àre several kinds of situations in arithmetic 


iU qu 
BL 


m 
ma à Package is like subtraction. When we 
9roup, subtraction tells how many remain. 
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that are called subtraction. In one kind, called take-away, 
we may ask: "If we have 15 books and take away 7, how 
many books will remain?" 


In comparison, we might ask "If Peter has 15 books 
and John has 7, how many more books does Peter have 
than John?” Or, we might want to know how many 
more? For example, we might ask: “If Susan has bought 
7 books out of a set of 15, how many more books must 
she buy to have a complete set?” All these may be re- 
corded as the subtraction fact 15 — 7 — 8. See Subtrac- 
tion. 

Multiplication with whole numbers is a short way of 
adding or counting equal numbers. If you want to com- 
bine three groups of five apples each, you may find the 


answer by adding or by counting. In multiplication, you 
shorten this by recording itas3 X 5 = 15. 


х 3 = 15 


is is a multiplication fact, and you must learn many of 
bas: do multiplication. The multiplication facts are 
called the multiplication table. See Multiplication. 
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Division lets you separate a group of things into 
equal parts. roc angi if you want to divide 18 apples 


vote? 


among 6 people, you may find the number of apples 
each person gets by dividing the fruit into equal piles. 
Then you may record the answer as 18 + 6 = 3. 


A A ^ 
P A Y 


The 18 apples divided among 6 people gives 3 apples to 
each person. 

Another kind of problem may be asked in division. If 
you have 18 apples and wish to fill gift boxes that hold 6 
apples each, how many boxes will you fill? The answer 
is three boxes, but we record it as before: 18 -+ 6 = 3. In 
one case, we divide the apples into equal piles. In the 
other case, we take away 6 from 18 as many times as 
possible. See Division. 

Checking answers is an important part of arithmetic, 
because mistakes may creep into your work. People 
usually check addition by adding again, but in a differ- 
ent way. If you add a column going down, the best 
check is to add it going up. Subtraction is checked by 
addition. We check multiplication by division, and divi- 
sion is checked by multiplication. 

Estimating what your answer should be serves as a 
good way to make a rough check to prevent bad errors. 
You can estimate by rounding off numbers until you can 
work with them easily. For example, if you wish to multi- 
ply 8 x 47, you can round off the 47 to 50 and note that 
8 X 50 = 400. You can see that the correct answer must 
be a little less than 400. 

You can do this sort of checking in your head, by 
mental arithmetic. With mental arithmetic, you can go 
one step farther than just estimating. In the above exam- 
ple, you rounded off 8 X 47 to 8 X 50. But 47 is three 
less than 50. So 400 is 8 X 3, or 24, larger than 8 x 47, 
So the correct answer is 400 — 24, or 376. If you practise 
with this and similar regrouping examples, you can be- 


come an expert at working out problems of this kind in 
your head. 


Working with fractions 


Measuring and comparing quantities. We have 
seen that many arithmetic problems can be solved by 
counting or by grouping objects. The records of these 


solutions use whole numbers. Other problems are 
solved by measuring and comparing quantities To me 
ord the solutions to these kinds of problems, we oltes 
need fractions. 

To solve problems involving centimetres, we may ew 
a ruler. A petrol pump measures the volume of peitral 
purchased in litres. When measuring these quantities 
we often find that the answer is not an exact number et 
centimetres or litres. We then record the measuremer 
to the nearest quarter, or tenth, or sixtieth, or hundred® 
of a unit, depending on the accuracy we want and the 
measuring device or instrument we use. See Measure 
ment (How measurements are made). 

Thus, in problems that relate to numbers of people 
eggs, houses, and so on, we can answer in whole nus 
bers. The numeral system 0,1,2,3, and so on, fits this sot 
of problem and we have no need of fractions. Butin 
measurement, we often have in-between values for 
which we need fractions. 

When we compare two quantities we have a raf fe 
example, if Joe has six marbles and Pete has eight mar 
bles, the ratio of Joe's marbles to Pete's marbles isst 
eight. This is commonly written 6/8 or $. This ratio of 
two whole numbers is called a fraction. The c 
fraction $ may also be written in decimal omea 
in percentage form as 75%. These three numerals 
stand for the same number. See Ratio. А 

Common fractions. Each common fraction a 
of two parts. The top part is called the aie ЭЩ 
the bottom part is the denominator. A peer 
rates the two parts. If we have an inch divide Es 
equal parts, and consider the length of ie: x 
we record the length as 3 of an inch. The ner 
that we are taking three out of four parts into 
inch has been divided. А 
p Common fractions have two other meanings e 
problems, the numerator is a number being der 
with the number in the denominator. Also, fection fot 
times record a division to be performed 5 : 

For example, 2 means the same thing as ratio mi 

In common fractions, one measurement il 
be represented by different fractions- Mo You cm 
4, Æ, and so on, all have the same V u! the num 
duce these to the same value by ey he ample 
and denominator by the same number. e b 
the fraction $, if you divide the numera d T ction 
the denominator by three, you get the eq ality of 
But arithmetic has a rule that tests the s by which 
tions even when you cannot see à num ‘vit the crs 
divide. Two fractions are equal if, and * "becwsel x 
products are equal. For example, $ = 
51 and 3 x 34 both equal 102. sich 

For the ways to add, subtract, mu'tip i 5 
common fractions, see Fraction. art of the deci 

Decimals are fractions written eis units digt 
system. The decimal point is next to tem For? 
which is the centre of the decimal sys 
a decimal might look like this: 

3210.123 "m 
the decimal ро adic 
al to the rig а qe 


ows te 
left = а, and 50 


and divide 


The first numeral to the left of 
cates ones, and the first numer: 
tenths. The second place to the 
ond place to the right indicates hun 


Р 


thes, 167 means 1 ten, 6 ones, and 7 tenths. It could 
"lebe written 165. 

‘Percentages are fractions expressed in hundredths. 
( cent of a number is one hundredth of the num- 
The symbol for per cent is %. Thus, 80% means + 
00 See Percentage. 
fractions. it is awkward to have three 
of symbols for fractions, because we must learn to 
from one kind of fraction to another. But you can 
learn the rules for changing fractions. 


К 1o change a common fraction to a decimal fraction, di- 
numerator by the denominator. For example, 


Te change a per cent into a decimal fraction, think that 
cent sign means per hundred. Divide the number before 
tent sign by 100 by moving the decimal point two places 
lett For example, 75% equals 0.75. 

‘Me change a decimal fraction to a common fraction, read 
loud. Then write this number as a fraction. For example, 
Sas “twenty-five hundredths,” and write it as 45. You can 
both numerator and denominator of the fraction by 25, so 


becomes 1. 


po Two equal fractions make a proportion, 
as} = {,or 4 = ү. The idea of proportion be- 
'simportant when you know three terms and want 
athe fourth. For example, suppose you solve 16 
10f25 problems on a test, and you want to find out 
Many per hundred this would make. The best way 
Dihis is to say that 16 compares to 25 as the number 
compares to 100. This can be written 3€ = тб: 
ire two ways to solve this problem. One solution 
* See that if you multiply 25 by 4, it would make 100. 
E must multiply the 16 by 4. So you have 3$ — 
E сап check this with cross multiplication. In the 
leot letthe letter P stand for the number you 
ii cro. # = +f. Since these two fractions must be 
I eor ep m get d 600=25P. If you divide 
шай = 04. 
hep, ie quation by 25, you find that P=64. 


History 


Scholar 


itl translated clay tablets that show that 
ony more à were highly skilled in arithmetic and as- 
en we use than 4,000 years ago. They developed the 
% and ы my to measure angles in degrees, min- 
mi P s. Because there are 60 seconds in a 
КОЗҮ minutes іп an hour, this system is based 
ets also i and on sixties from there on. The clay 
ма A ow that 2,400 years ago the Babylonians 
the same for zero, and another symbol that worked 
Mitel the ме às the decimal point. Although we in- 
krian idea ae Of sixties for time and angles, the Baby- 
Severed it Place value was lost until the Hindus re- 


Hi 
Band i vented our present-day numeral sys- 
However its took it to Europe sometime before 
| Мраз Was not until the 16005 that the deci- 
stem, €cimal fractions were introduced to the 
ES V. 
"аатай more use of decimal fractions. Instead 
КАШ ШО; їп quarts, pints, or cups, we are 
“ther thay e etric system, writing decimal fractions 
Ommon fractions. 
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Questions 


What are the two main types of problems encountered in basic 
arithmetic? 

What are three kinds of fractions? 

What are the ten m ; 

What does р/асе value mean 

What are te four basic arithmetic operations? 

What is a good way to check multiplication? Division? 


ree rules for changing fractions? 
Wn s of a proportion, how do you find the 


If you know three term: 
fourth term? 
мов us our modern system of writing numbers? 
ssion. See Progression lArith- 


vici ); Seri 

ic progression); Series. е 
Arius AD. 2561-336) was a priest of Alexandria, Egypt, 
who founded an early Christian theological view called 
Arianism. About A.D. 318, Arius challenged the doctrine 
of the Christian Trinity—the Fa- 
Son, and the Holy Spirit- were equal. Arius 
at God the Father ranks above the Son, Jesus 
Christ, and that both rank higher than the Holy Spirit. 

In about 318, Bishop Alexander of Alexandria con- 
demned Arius teachings as heresy and excommuni- 

d him. But Arius continue 
dy followers. To settle the dispute, the Roman em- 
eror Constantine the Great called a general church 
council in Nicaea (in what is now Turkey) in 325. The м 
council also condemned Arius' views. It issued the Ni- 


ther, the 
taught th 
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cene Creed, which states that the Son is fully divine and 
is equal to the Father. 

See also Arianism; Nicene Councils; Trinity. 
Arizona is a state in the Southwestern United States. 
The warm, dry desert climate attracts many people. А 
More than half the population lives in Phoenix, Arizona's 
capital and largest city. Indian reservations cover about 
a quarter of Arizona's land. Some Indians live in commu- 
nities built over 800 years ago. Many Americans of Mexi- 
can ancestry also live in Arizona. Their influence is ap- 
parent in customs, foods, and place names. 

Land. The Colorado Plateau, in the north, covers 
about two-fifths of the state. It consists of a series of pla- 
teaus broken by mountains and canyons. The deepest is 
the Colorado River's spectacular Grand Canyon. 

The Transition Zone is a narrow strip of mountainous 
land that lies just south of the Colorado Plateau. The 
Basin and Range Region consists of most of the south- 
ern part of the state and a narrow strip in the west. 
Mountain ranges run through this region from north- 
west to southeast. Many kinds of cactuses thrive in the 
broad desert areas of southern Arizona. 

Economy. Arizona's economy has expanded rapidly 
since the 19805. Service industries, including retail trade 
and property, are the most profitable. Most of them are 
in the Phoenix and Tucson areas. Wholesale and retail 
trade employs more Arizonans than any other industry. 

Manufacturing grew rapidly in Arizona because of 
the development of the state's electronics industry. Cop- 
per is Arizona's leading mineral product. 

The U.S. government plays a large role in Arizona's 
economy. It owns more than half the land in the state. 

History. Indians probably lived in Arizona several 
thousand years ago. During the 15305, several expedi- 

tions of Spaniards in Mexico set forth, without success, 
to find a legendary treasure in the Arizona area. The 
Roman Catholic Church sent priests into the region to 
establish missions during the late 1600s. 

The Indians tried to drive out the Spaniards several 
times but failed. Mexico won its independence from 
Spain in 1821, and the Arizona area became part of the 
new country. The United States gained control of the 
area in 1848, following a war with Mexico. Arizona's few 
settlers lived in fear of hostile Navajo and Apache war- 
riors. Most of the fighting ended by 1886, when the 


Arizona is a state in the Southwe: 
Grand Canyon lies in the north of Arizona. 


stern United States. The scenic 


Glen Canyon Dam, on the Colorado River in orthen 
was completed in 1964. It helps regulate the river flow, 
huge generators produce hydroelectric power. 


Apache chief Geronimo and his band surrendered — 
Mining, farming, and ranching brought many 
to the territory in the 1870's and 1880s. Arizona 


a state of the U.S.A. in 1912. E- 
During World War I! (1939-1945) the us sommes 
built many air bases in Arizona. Gro 5 
солона and population during the 1940s and 
19505 strained Arizona's water resources. In! 
struction began on the Central Arizona Project. pun 
draws water for urban areas from the Colorado ` 
Canals connect the river with the Phoenix area 


ect was completed in 1991. à E. 
See also Indian, American (Indians of the Southwest 
em, the Mahal 


Indian Wars; Phoenix; Tucson. — 

Arjuna is a hero of the Indian epic po 

harata, which tells of the wars between the The tid 

brothers and the Kaurava cousins. Arjuna ү a conia 

five Pandava brothers. The story of his life sh 

series of battles and victories. Arjuna 15 prese peri 

ideal hero. He is brave, handsome, noble, 

a romantic lover. See Mahabharata. orkat 
In Indonesia Arjuna is also known as Rajur ohe. 

juna. He appears in shadow puppet Plays ; 


Facts in brief about Arizona — 6 

Population: 3,677,985. 

Area: 295,260 Кт. ‚с. Average. "md 

Climate: Average July temperature 27 s 
perature 5* C. Lin 


Elevation: Highest Humphrey 's Peak, 3 ү: 
along the Colorado River in Yuma Co Tempe 

Largest cities: Phoenix, Tucson, MESI Cotton cotto" 

Chief products: Agriculture beef catt trical machinen ^ 
seed, hay, lettuce. Manufacturing —le care oration ү 
equipment, nonelectrical machinery, eg produc туй 


ment, primary metals, printed materials, va dnd and 


cated metal products. Mining copper Co^" í 
stone. 


äi 


шге He is also presented in dance in Java and Bali. 
ana 5 E" an old pent entitled Ar 
е Marriage о ипа). 
gsually refers to the vessel that sheltered Noah and 
fenily during the De/uge (great flood) described in 
Bible (Сеп. 6). The word also applies to the basket in 
wich Moses was hidden. In Jewish synagogues, the ark 
Sde cabinet that holds the scrolls of the Torah, the first 
ge the Old Testament, Ark comes from the 
Mur: or closed beet oe ETE 
sables. In the United States, ark "s ine pr. 
Мои used during the eric Md ED 
Še also Ark of the Covenant; Deluge; Noah. i 
Е" nant was a sacred wooden chest de- 
cs, EM T неси God's presence. It 
ag 1e сүи because it symbol- 
con к "Aen d dec. that the Israelites 
etd. crore maned Oe 
e n orker name 'ezale! 
piii the wilderness while the Israelites wan- 
conie ed the Promised Land (present- 
Baronis куты hinder equipped with 
«Тел Commandments. Sed bibens e 
чуве тед Moses communicated with God 
ndi ini the Israelites carried it into battle to 
А bent 4 e Philistines captured the sacred chest 
янна = returned it seven months later. King 
а vd rought the Ark to Jerusalem in a great 
yi his E King Solomon, installed it perma- 
li de vete in Jerusalem. By the time the 
id Geared "n the Temple in 586 B.C, the Ark 
NT US nd was no longer mentioned in the 
Wasme the x Sup in later legends. Some peo- 
анти m d by a conquering 
Е: К іп the Southern United States. Little 
hot ne 5 largest city. Мапу people visit Ar- 
‘ying and Hot Pla spring waters, especially Mammoth 
ifia e The only diamond mine in op- 
eed tates is near Murfreesboro. 
E ip he po oA ateau and the Ouachita Mountains 
on of Arkansas known as the High- 


canas isa state į 
“area that AA n the Southern United States. It is a moun- 
acts many tourists. 


Population: 7990 
Area: 137,754 km’. 
Climate: Average July temperature 27° 

perature 4* С. C Average January tem- 
Elevation: Highest Magazine Mountain, 

Ока rar 17 oa eee soa level 839 m. Lowest— 
Largest cities: Little Rock, Fort Smith, North Little Rock. 


om products: Agriculture—broilers, soybeans. rica, boat at- 
ues ec machinery and equipment, timber and ues 
ж metal products, 
cals, nonelectrical machinery. petroleum 
gas, bromine, stone, pomp eg 


lands. The Ozark Plateau, often called the Ozark Moun- 
tains, covers parts of Arkansas, Illinois, Missouri, and 
Oklahoma. It extends across the northwestern and 
north-central parts of Arkansas. The Ouachita Mountains 
stretch from eastern Oklahoma to central Arkansas. The 
broad Arkansas Valley divides the Highlands. 

The Mississippi Alluvial Plain and the West Gulf 
Coastal Plain make up the Lowlands portion of the state. 
The rich Mississippi A//uvia/ Plain (deposits of fine soil 
lies along the Mississippi River. That region extends 
from Missouri south to Louisiana. It covers the eastern 
third of Arkansas. The West Gulf Coastal Plain covers siz- 
able parts of Louisiana, Texas, and southwestern and 
south-central Arkansas. 

Economy. More Arkansas workers are employed in 
manufacturing than any other industry. Food processing 
is the leading manufacturing activity. Wholesale and re- 
tail trade also employs a large number of people. 

Arkansas leads the United States in raising broilers 
(chickens between 5 and 12 weeks old). It also grows 
more rice than any other state. Arkansas ranks among 
the top producers of cotton and soybeans. The state also 
has deposits of petroleum, natural gas, and bauxite. Ar- 
kansas is the leading U.S. producer of bromine. 

History. Indians lived in the Arkansas region for sev- 
eral hundred years before white people arrived. In 1541, 
Hernando de Soto, a Spanish explorer, came upon the 
Arkansas region. René-Robert Cavelier, Sieur de La 
Salle, claimed the Mississippi Valley for France in 1682. 
His claim, which he called Louisiana, included the Ar- 
kansas region. Control of the Louisiana Territory passed 
to Spain in 1763, then returned to France in 1800. The 
United States bought the territory in 1803, and on June 
15, 1836, Arkansas became à state of the U.S.A. 

Arkansas fought on the Confederate side during the 
American Civil War (1 861-1865). In 1864 and 1865, the 
state had a Union and a Confederate government. 

The late 1800s and early 1900s brought economic 
growth. Railway construction, farming, and industry 
prospered. Bauxite mines opened, rice and soybean 
farming developed, and oil was discovered. Soon after 
World War Il (1939-1945), the state began to shift from 
an agricultural to an industrial economy. In 1957, Presi- 
dent Dwight Eisenhower sent US. troops to Little Rock 
to enforce a federal court's order that its Central High 
School must admit black students. 

Arkhangelsk (pop. 419,000) is one of the largest far- 
northern cities in the world. It lies about 150 kilometres 
cle in Russia, where the Dvina River 


low the Arctic Cir 
en into the White Sea. The city extends about 40 kilo- 
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metres along the shores of the islands in the river's 
delta. For location, see Russia (political map). 

Arkhangelsk is a centre for the timber industry anda 

major port, though the harbour is frozen from Novem- 
ber to May. During this time, icebreakers must be used. 
The city exports timber, resin, turpentine, and furs. A 
railway connects Arkhangelsk with other cities. 
Arkhangelsk was founded іп 1583 as Novo- 
Kholmogory. Its Cathedral of the Archangel Michael was 
built between 1685 and 1699. The city declined during 
the 1700s and 1800s, but regained importance after the 
railway was built in 1897. During World War 11 (1939- 
1945), Arkhangelsk was an important northern port for 
receiving supplies from the Allies. 
Arkwright, Sir Richard (1732-1792), was a British in- 
ventor and manufacturer. In 1769, he patented a spin- 
ning machine, which was called the water frame be- 
cause water powered it. Sets of rollers turning at 
different speeds drew cotton from the carding machine, 
which straightened out the fibres. Spindles then twisted 
the cotton into thread. The water frame made hard, firm, 
and rather coarse thread. 

Arkwright and two man- 
ufacturers started cotton 
mills that combined the 
various manufacturing 
processes of machine 
carding, drawing, roving, 
and spinning in one opera- 
tion. It is said he worked 16 
hours a day and studied at 
night to make up for his 
lack of schooling. 

In 1781, Arkwright's pat- 
ent was challenged and fi- 
nally cancelled on the 
grounds of a previous in- 
vention and deliberately 
vague and confusing specifications. It is now generally 
agreed that while Arkwright knew of earlier work on the 
machine, he added mechanical details that made it 
work. His prosperity did not suffer seriously when he 
lost his patent. His experience and business ability 
helped him keep his advantage. He was knighted in 
1786, and he was a wealthy man when he died. Ark- 
wright was born in Preston, Lancashire. 

See also Industrial Revolution (Spinning machines); 
Spinning. 

Arlberg Tunnels are two tunnels—one a railway tun- 
nel and the other a motor-traffic tunnel—in western Aus- 
tria between the provinces of Vorarlberg and Tyrol. The 
tunnels run through Arlberg Mountain at the northeast- 
ern end of the Rhaetian Alps (see Austria (political map). 
The railway tunnel is 103 kilometres long and is an im- 
portant link in the Paris to Vienna line. It opened in 1884 
and was electrified in 1923. The road tunnel is 14 kilo- 
metres long and opened in 1978. 

Arlen, Michael (1895-1956), was a novelist and short- 
story writer. His novel The Green Hat (1924) was drama- 


tized as a play and a film. Arlen's characters were fash- 


ionable people of café society. Arlen's short story collec- 
tions included These Charming People (1920) and 


Mayfair (1925). Born Dikran Kuyumjian in Bulgaria, of Ar- 
menian parents, he became a British subject in 1922. 


Richard Arkwright 


Triceps 


Humerus 


The arm contains three bones—the humerus, the radius, and 
the ulna. It also contains the biceps and triceps muscles. 


Arm is the upper limb of a human being. Properly, the 
arm is only the part between the shoulder and the 
elbow. The portion below the elbow is the forearm. 
The arm contains one large bone, the humerus 
Shoulder muscles are attached to its upper portio 
flexor muscles bend the upper limb at the elbow. - 
are the biceps brachii and the brachialis. Two exte 
muscles, the triceps brachii and the anc - 
straighten the upper limb. The forearm со Wes 
bones, the radius and the u/na. AME to the 
muscles that move the wrist and fingers. л 
Scientists sometimes call the forelimbs of -— 
arms. Each kind of animal has arms specially su! "i 
needs. But all follow the same basic pattern. i к 
of birds and bats, the flippers of seals and wi a 
the fins of some fish are all variations of it. ae 
the complex functional capabilities of their ра. 
human beings can use their arms for many 
ses than can any animal. é out 
m also the Trans-Vision three-dimensiond col 
picture with Human body; also Bone; Elbow. 
Armada. See Spanish Armada. "ue "m 
Armadillo is any of several small d Tho usual 
with bony plates in their upper body s чы Armadillos 
eat insects, earthworms, spiders, and опей 
are found primarily in Central and Rer ig tunnels 
animal has strong claws, which it user а 
and burrows in the ground. It uses its n9 ill has o 
tongue to lick up insects. Because the ar т bite i sef 
small teeth well back in its mouth, it can" 
defence. К 
The armadillo's shell is its best prote " 
made up of many small plates xpi js jointe ай 
closely together. It is hard and stiff, one ge stoci 
the animal's back. This jointing alon heli the be 
itself up into a hard tight ball with the ut of harm's Wi 
side, and its head and feet tucked in 0 n the armi 
Few animals are then able to get Lau pides inl 
with their teeth or claws. But the EE into its bu 
shell only as a last resort. It usually ir is too far Or 
row at the first sign of danger. үт, itself rapidly 
burrow to hide there, it may try 10 9!9 
the ground if it has time to do so. 


n, Two 


llis 
n. The shë 


Wesinebanded armadillo has a protective shell of nine nar- 
Sands of bony plates that slide upon one another. 


Tie nine-banded armadillo is the only kind found in 
Jelinited States. The hinges of its shell consist of nine 
Jew bands of armour which slide upon one another. 
armadillo is about 60 centimetres long, including 
ЗЫ and weighs up to 7 kilograms. The female gives 
lo four babies at a time, always of the same sex. 
Oherarmadillos found in Central and South America 
or six bands across the back instead of nine. 

fesh of all armadillos is good to eat. 
mifi classification. Armadillos make up the family 
= 


The nine-banded armadillo is Dasypus novem- 


See also Animal (Ways of life [picture: The armadillo's 


oo Shell (picture). 

ч is а Greek word taken from the Hebrew 

adero, Which probably means Mount Megiddo. 

e, the Book of Revelation names Armageddon 

М place where the rulers of the world will fight the 
Moo, le between good and evil. 

чето) Megiddo has been identified in either an- 

wis em times. However, an ancient city called 

E located in the mountains of northern Is- 

Meer: Plain of Esdraelon from Nazareth. Many 

ejr E pu pls in Biblical wn 

m und temples, jewellery, art objects, 
other valuable Bheeological hems at Meglddo. 


аад 


Stem ini 51 287) is a local government district of 
PP nd. It is centred on the historic city of Ar- 
"ence of Was once the capital of Ireland and the 

N religiou, Provincial kings. Today, the city is the lead- 


б, 5 centre for the whole of Ireland and has 
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| both the Roman Catholic Church and the 
Айу cath Armagh has beautiful buildings, in- 
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Facts in brief about County Armagh 


Chief towns: Armagh (city), Lurgan, Portadown, Crossmaglen 

Area: 1,265 km’. A 

Chief products: Bricks, chemicals, glassware, optical instru 
ments, processed food, textiles. 


Tyrone to the west and County Down to the east. Since 
the reorganization of local government in 1973, much of 
the county has formed the district of Armagh. Other 
parts have been included in the districts of Dungannon, 
Banbridge, and Newry and Mourne. At the 1971 census, 
the population of the county was 133,969. 

Economy. Armagh is one of the richest agricultural 
areas of Ireland, and was formerly one of the most 
densely populated. This is explained partly by its fertility, 
and partly by the intensive farming methods introduced 
in the 16005. Mixed fruit cultivation is a major industry. 

The chief industry was formerly linen manufacture. 
With the coming of water power, it moved to centres 
like Bessbrook in the upland areas where streams were 
plentiful, and finally to the industrial towns in the north 
of the county. The people of County Armagh also manu- 
facture bricks, glass, and shoes. 

Chief towns. Lurgan and Portadown are industrial 
towns and road centres that owe their importance 
largely to the linen industry, which is now in decline. 
Keady, Markethill, Newtownhamilton, and Crossmaglen 
are small market towns with some light industry. Richhill 
and Loughgall are market centres for apples and straw- 
berries. Armagh, the former county town, is now the ad- 
ministrative seat of the district. It manufactures textiles, 
tyres chemicals, optical equipment, and processed 
foods. 

History. Armagh was an important and heavily- 
populated region from very early times, and the county 
is rich in historical monuments. The great circular earth- 
work at Navan Fort, 3 kilometres from Armagh, has been 
identified as Emhain Macha, the palace-capital of the 
pre-Christian kings of Ulster. The frontier earthworks, 
known as the Black Pigs Dyke and the Dorsey, also date 
from this period. In early Christian times, Ard Macha 
(now the city of Armagh) replaced Emhain Macha as the 
main political centre. St Patrick made it his ecclesiastical 
headquarters in A.D. 444. It has since been regarded as 


Atlantic Ocean 
`~ 


Irish Sea 


st county of Northern Ireland. It lies south 


Armagh is the — rgest lake in the United Kingdom. 


of Lough Neagh, the la 


the primatial see (archbishop's diocese) of both the 
Church of Ireland and the Irish Catholic Church. Armagh 
was included in James I's Plantation of Ulster in 1609. It 
attracted a large number of English settlers, whose influ- 
ence contrasts with the Scottish character of much of 
the rest of Ulster. 

During the 17005, successive archbishops of Armagh 
contributed much to the prosperity and importance of 
the county, especially to the dignified classical architec- 
ture of the city of Armagh. Archbishop Robinson do- 
nated a library in 1765 and an observatory, which is the 
second oldest in the Commonwealth of Nations. A mod- 
ern planetarium was opened in 1968. The Protestant ca- 
thedral, parts of which date from the 11005, stands on 
the hill that is the site of St Patricks church. 

Across the city, on a neighbouring height, is the 
Roman Catholic cathedral, an imposing building with 
twin spires. Built in the 1800s, it commands picturesque 
views of the surrounding area. Armagh city has some 
fine Georgian architecture, particularly along its well de- 
signed Mall, which was built in the 1700s. It has suf- 
fered much from terrorist bombing since 1969. In 1920, 
when Ireland was partitioned, the border was drawn 
along the county lines. An area of south Armagh county, 
which is predominantly Catholic and nationalist, was in- 
cluded in Northern Ireland. This area has been the 
scene of terrorist outrages since 1969. 

Armaments. See Weapon. 

Armaments, Limitation of. See Disarmament. 
Armature is the coil of wire in which electric current 
is produced in an electric generator. The rotating coil in 
an electric motor is also called an armature. See Electric 
generator; Electric motor. 

In a direct current generator, the armature is wound 
on an iron core. Electricity is produced in the coil when 
it is rotated іп a magnetic field created by stationary 
electromagnets. In most alternating current generators, 
the armature coil remains stationary. Electricity is pro- 
duced as a result of the changing magnetic field created 
by a set of rotating electromagnets, 
armature, making k en slecna разе trough the 
ers E d gh electromagnet. The magnetic at- 

nd repulsion (pushing away) between the ar- 


The city of Armagh has 
been Ireland's ecclesiastical 
capital since the A.D. 4005! 
was once the seat of the kings 
of Ulster. 


mature and stationary electromagnets in the motor 
he armature to rotate. 
оме See Army; Air force; Navy. See also 
under individual countries, for example Au 
Armed services of; Ireland, Armed services het " 
Armenia is a country that lies in the eee ‘ 
tain region. It became independent in had 
70 years as a part of the Soviet Union. Armen! n 
member of the Commonwealth of Independen 
loose association of former Soviet republics. ads 
Armenia covers about 29,800 square ese 
the rugged, mountainous Armenian n je 
3,373,000 people live in cities. Yerevan is t 
largest city. uH 
Pesant duy Armenia and much of ent 
ern Turkey make up historic Armenia, tl "i the Tu 
homeland of the Armenian people. By 191 je 
had driven most Armenians out of western bs r 
which became eastern Turkey. In 1920, irr 
nists took control of eastern Armenia. be soviet Union 
part of the Transcaucasian Republic oft i republi 
in 1922. In 1936, it became a separate Sov iig tthe 0” 
called the Armenian Soviet Socialist PE over Amet 
viet central government held tight б уне 
But in September 1991, as political up viet Armen 
through the Soviet Union, the people 9 soviet 
voted to become an independent nis 
Union ceased to exist three months ta iP jy 6 millon 
Only about half of the world’s appro Rational identi 
Armenians live in Armenia. The strong à 
of Armenians worldwide helped pane Aic " 
ture alive during the years of 5о govern nt Ww 
: Government. T nop аде is the preside. 
in Armenia's national governm ер! 


ive- term. 
is elected by the people toa ip i serves кү 
dent appoints а vice-president, i cabinet Se 


i icial hea ove! 
prime minister. This officia out 9 i 
Council of Ministers, which helps nt py the un 
functions. Council members are ет ja s WS: 
dent. A one-house Parliament mà ni Е 
259 members are elected by the P W 
Parliament serve five-year terms. overnment* 

Armenia's main units of local 9 
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herders. Because the region lies on ancient trade routes, 
many Armenians became merchants or traders. Under 
Soviet rule, Armenia became industrialized. The Soviet 
government built many factories and modern apartment 
buildings in Armenia's cities. Today, about 70 per cent of 
the people live in urban areas. 

Most Armenians live in apartment buildings. But 
many people in smaller cities and villages live in single 
family houses. Yerevan is an attractive city. It has broad 
streets and many colourful buildings. 

Armenians place great importance on hospitality and 
on close family ties. Often, more than two generations 
of a family live together. Many city women hold jobs 
outside the home, but they still do most of the house- 
work and shopping. 

Most people in Armenia speak the Armenian lan- 
guage. Armenian is unlike any other language, though 
scholars classify it in the same language family as most 
European languages. The language has its own alphabet. 

Armenia was the first country in the world to make 
Christianity its official religion. It did so in the early 3005. 
Today, most Armenians belong to the Armenian Church, 


‘menian shoppers examine produce at a local market, an Eastern Orthodox Church. , 
dne The country's farmers raise a variety of fruit and vegeta- Armenians enjoy such foods as barbecued shish 
“sor such markets. kebab, bean salads, a thin bread called /avash, and 


dolma (cabbage or grape leaves stuffed with rice and 
ars cities, and city regions (regions within cities). 
ch of these Political units has a governing council, 
ise members are elected by the people. All Arme- Armenia 
518 years old or older may vote. 
Amenia's highest court is the Supreme Court. There 
ha regional courts. Yerevan has a city court. Arme- 
#8 an army of about 20,000. All males must serve an 
Ой term, Starting at the age of 18. 
ple. About 90 per cent of Armenia's people are 
"ап, Kurds and Russians make up the country's 
ty groups. Until the late 1980s, Azerbai- 
3 e the largest minority group. But most of 
nice Aerbaljan after violence broke out be- 
n 3l aljanis and Armenians. 
the beginning of Soviet rule in the 1920's, most 
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Armenia's rugged land includes mountains and gorges. The 
country lies on the Armenian Plateau and has an average alti- 
tude of 1,500 metres above sea level. 


meat). Fruit juices, wine and cognac, and tan (a mixture 
of water, yoghurt, and salt) are popular beverages. 

Chess and backgammon are popular forms of recre- 
ation in Armenia. Yerevan has many theatres for films, 
concerts, and drama. It also has an opera house and a 
symphony hall. Armenians enjoy such sports as basket- 
ball, tennis, and soccer. During the summer, many Ar- 
menians holiday at Lake Sevan—a popular resort area— 
or at summer homes in the countryside. 

Armenia has a rich artistic tradition. Its people have 
excelled at such crafts as rug weaving and metalwork. 
The making of decorative carved stone monuments 
called khatchkars is a purely Armenian art form. Arme- 


nian architecture through the ages has produced beauti- 


ful stone churches, many with domed roofs. 


Armenia also has a highly developed tradition of reli- 


gious music dating from the Middle Ages. Many Arme- 


nian craftsworkers and artists carry on old traditions 
today. 


Nearly all adults in Armenia can read and write. The 


government requires children to attend school between 
the ages of 6 and 16. A student may then attend a techni- 


cal school or go on to higher education at a university 


or specialized institute, Armenia has 14 schools of 
higher education. 


Land and climate, Armenia lies on the Armenian Pla- 
teau, a rugged highland that extends from the Little Cau- 
casus Mountains southwest into Turkey. The land is bro- 


ken by mountains and deep gorges. Armenia has an 
average altitude of 1,500 metres above sea level. The 
highest mountain ranges stand in central Armenia. The 
country's highest point, Mount Aragats, rises 4,090 me- 


tres. The lowest altitudes are in the northeast and south- 


east. 


Much of the Armenian Plateau was forme 
years ago by volcanic activity. For this reason, most of 
Armenia is covered with volcanic stones. Faults 


r € frac 
tures in the earth's rocky outer shell— 


crisscross the pla 


d millions of 


teau, and earthquakes sometimes occur in Armenia. 

Armenia has about 100 mountain lakes. Lake Sevan, ia 
the east, is the largest. It covers about 5 per cent of Ar 
menia. The longest river, the Aras, separates Armenia 
from Turkey and Iran. Fast-flowing streams and rivers 
serve as a source for irrigation and energy. A chain of 
hydroelectric power stations stands along the Razdan 
River, between Lake Sevan and Yerevan. 

Most of Armenia's vegetation consists of grasses and 
shrubs. Some forests of beech, hornbeam, juniper, and 
oak are found in the northeast and southeast. 

Armenia's climate is dry, with long cold winters and 
short hot summers. January temperatures usually range 
from —12 °C to —5 °C and can fall below —30°C July 
temperatures average about 10 °С in the mountains an 
about 25 °С elsewhere. Armenia receives a yearly rainfal 
of about 20 to 80 centimetres, rising with elevation. The 
highest peaks are snow-covered all year. 

Economy. Manufacturing and mining account for 
about two-thirds of the value of Armenia's economic 
production. The chief industries make сепа 
tronic products, machinery, processed food, synt : 
rubber, and textiles. Armenia is a leading distiller o ui 
gnac. Alaverdi, Kafan, Kirovakan, Kumayri, and Yerevan 
are the main industrial centres. Copper 15 Amie : 
most important mineral. Armenian mines also procu 

old, lead, and zinc. К 
Service industries account for about a quarte 
menia's economic production. These yes 
education, health care, and government cof ep 

Agriculture accounts for about оре s 
duction. Farm products include apricots, Da! ji io 
peaches, potatoes, quinces, walnuts, уйе ia it 
grapes. Crop production benefits from Ar pie: 
areas of fertile black topsoils called cherno von Her 
The Aras River Valley is the chief farming тей 
ers raise cattle and sheep on mountain SlOP теппей 

During the period of Soviet control, t кые 2 
owned most of Armenia's businesses, fac паро 
farmland. However, in January 1991, it E 
gramme to introduce more elements 0 aire 
enterprise system. By the time the shale 
up in December 1991, the governme land to private 
about three-quarters of Armenia's farm ео 
owners. It also had begun to sell many $ 


Armenia has several railways and an € 
system. However, relatively few р 
and trolleys serve as the main forms o sr 
most cities and towns. Yerevan has апи А 
мау апд ап international airport dios are in yere 

Armenia's radio and television " ч Armenia ў 
About 90 newspapers аге publishe renla yen. 

History. People lived in historic cre prO abh 
The earliest societies in the region we nthe 
groups that lived by farming or ral med the ing it 
B.C, a coalition of several tribes forr ation а d bul j 
Urartu. The Urartians introduc ed то бот uo. 
tresses, palaces and temples The E what i5 now 
quered by the Medes, à people fro E 
in the 500s B.C ithe Armeni aft 

In the 600s B.C, the ancestors : to the rme! 
migrated— probably from the wes 


on. 
» populat 
teau. They settled with the native pop 


Son after Urartu fell to the Medes, the Medes were 
штшегей by the Persians. Armenia was under Persian 
withen Greek rule for hundreds of years. But it main- 
aned a degree of independence. King Tigran 11, who 
ane to power in 95 В.С, built an independent Arme- 
sanempire that reached from the Caspian Sea to the 
Mediterranean Sea. The Romans defeated Tigran in 55 
AC, and Armenia became part of the Roman Empire. 

Inthe early A.D. 3005, Armenia became the first na- 
tonto adopt Christianity as its state religion. The Ar- 
senian alphabet was developed in the early 4005 by 
#Armenian cleric. In 451, Armenians under Vartan 
Wamikonian defended their religion against the Per- 
sans in the Battle of Avarair. 

Arabs conquered Armenia in the 6005. In 884, an in- 
éependent Armenian kingdom was established in the 
етп part of the region. Seljuk Turks conquered Ar- 
nenia in the mid-1000's, but Armenians established a 
iw state in Cilicia on the Mediterranean coast. This last 
‘menian kingdom fell to Mameluke invaders in 1375. 

§y1514, the Ottoman Empire had gained control of 
Amenia. The Ottomans ruled western Armenia until 
ber defeat in World War | in 1918. Persians gained con- 
‘olof eastern Armenia in 1639. They ruled it until 1828, 

itwas annexed by Russia. During the 18005, the 
Poth of nationalism among Turks, Armenians, and 
Peoples caused conflicts. 
During the late 1800's, Armenians under Ottoman rule 
ted increasingly from discrimination, heavy taxa- 
Es armed attacks. From 1894 to 1896, the Otto- 
pu Kurds, under Sultan Abdul-Hamid II, carried 
‘campaign to wipe out Armenians, Hundreds of 
pe of Armenians were killed. 
бын became a battleground between the Otto- 
mpire and Russia during World War I. The empire 

the Armenians would aid the Russians. In 1915, 

Wem an government deported Armenians living in 
аа into the deserts of what is now Syria. 
tion illion Armenians died from lack of water and 
"m pow killed by Ottoman soldiers or Arabs 
Te in nd survivors fled to Russian Armenia, 
"lied ‚ап independent Armenian republic was 


CEN resurfaced between the Armenian republic 
ned to ín Empire. Armenia's leaders reluctantly 
1920, a mmunist Russia for protection. In Decem- 
k OR Stern Armenia became a Communist repub- 
Amenia di kept the rest of Armenia. In early 1922, 
т pied Azerbaijan and Georgia to form the 
ТҮ Republic. This republic was one of the 
Be In " that joined to form the Soviet Union in 
bd Eos Armenia, Azerbaijan, and Georgia be- 
loseph 5; ү ePublics of the Soviet Union. 
Wis He ied became dictator of the Soviet Union in 
"wal gro by terror, allowed little expression by na- 
ОШ ni. Within the Soviet Union, and had many 
ed er Cultural leaders in Armenia and elsewhere 
Чел, АЫ death in 1953, the Soviet Union be- 
ч into а 211 of national differences. Armenia de- 
lle Preseryj more modern, European-style society 
ток 'Ng its ethnic culture. 
ibl, а, ап area in the neighbouring Mus- 
ten Paria has long been a source of 
Fmenia and Azerbaijan. In 1923, the 


Armistice 581 


Soviet government had given Nagorno-Karabakh to 
Azerbaijan. Until the late 1980's, a large majority of the 
people of Nagorno-Karabakh were Armenians, and a mi- 
nority were Azerbaijanis. In 1988, large numbers of Ar- 
menians demonstrated in Yerevan and other cities, de- 
manding that Nagorno-Karabakh be made part of 
Armenia. The protests soon led to fighting between Ar- 
menians and Azerbaijanis, and violence reached a high 
level by the early 1990's. After the violence began, about 
400,000 Armenians fled to Armenia from Azerbaijan. 
About 200,000 Azerbaijanis—almost all those who lived 
in Armenia—fled to Azerbaijan. 

On Dec. 7, 1988, a severe earthquake struck Armenia. 
It killed about 25,000 people and destroyed much prop- 
erty. About 500,000 people were left homeless. The de- 
struction caused by the earthquake, along with the large 
number of refugees from Azerbaijan, led to a severe 
shortage of housing and jobs in Armenia. 

Mikhail Gorbachev became the leader of the Soviet 
Union in 1985. He introduced a series of measures to 
promote reform of the government. In 1990, non- 
Communists won control of Armenia's government. The 
republic's Parliament then declared that Armenia's laws 
took precedence over those of the Soviet Union. In Sep- 
tember 1991, the Armenian people voted in favour of in- 
dependence from the Soviet Union in a referendum. In 
October, the people elected Levon Ter-Petrosyan presi- 
dent. In December, the Soviet Union broke apart, after 
Armenia and other republics withdrew from it. 

See also Azerbaijan; Caucasia; Commonwealth of In- 
dependent States; Yerevan. 

Armidale (pop. 21,606) is a city in northern New South 
Wales, Australia. Armidale is known for its fine 
churches, cathedrals, and schools. It is the seat of the 
Anglican and Roman Catholic bishoprics. It is also the 
home of the University of New England. Air and rail 
services link the city with Sydney and Brisbane. 

The Armidale district produces high-quality beef cat- 
tle and wool. Crops include apples, grains, potatoes, 
and sunflowers. Sawmilling is important. Other indus- 
tries include timber impregnation, tourism, and the 
manufacture of batteries, cordials, engineering prod- 
ucts, hides, plywood, and tiles. 

Arminianism. See Arminius, Jacobus. 
Arminius, Jacobus (1560-1609), was a Dutch theolo- 
gian. He tried to liberalize severe Calvinist views on pre- 
destination, which stated that God unconditionally 
chooses some people to be saved and others to be 
damned (see Predestination). Arminius denied шә 

redestination. He taught that predestination was base 
on God's knowing in advance who would believe in 
Jesus. However, individuals can still resist the Holy a 
it's call to grace and even lose salvation. Thus, complete 
assurance of final имп not muse. Arminius 

i re called Arminianism. ` 

dota Du published a famose in 
1610 that summarized his views. Orthodox Ca TA | 

laimed that Arminianism would weaken Dutch nationa 
riu iding Calvinism, the national religion. A 
pude pd R formed Synod of Dort (1618-1619) 
coundi ia ism. The doctrines still spread to 
cond данк». Arminianism influenced other 
чыке denominations, especially Methodism. 


Armistice. See Truce. 


582 Armitage, Kenneth 


Armitage, Kenneth (1916-  ),isan English sculptor 
who specializes in semiabstract figures made from 
bronze. Many of these figures are in groups united by 
stylized clothing. The figures are so simplified and for- 
malized that the identity of each of the individuals 
merges into that of the group. Armitage's better-known 
works include Seated Group Listening to Music, Family 
Going for a Walk, and People in a Wind. 

Armitage was born in Leeds. He studied at the Leeds 
College of Art and the Slade School, in London. From 
1946 to 1956, he was head of the sculpture department 
at the Bath Academy of Art. He held his first exhibition in 
1952. From 1953 to 1955, he held the Gregory Fellowship 
in Sculpture at Leeds University. 

Armory Show. See Painting (American painting— 
1900-1940). 

Armour is a covering used primarily for protection in 
battle. Through the centuries, such materials as animal 
skins, bronze, and steel have been used to make ar- 
mour. Today, armour is used mainly on ships, tanks, and 
other military vehicles. 

In early times, primitive people wore layers of ani- 
mal hides to soften blows from clubs and axes. The As- 
syrians and people of other early civilizations carried 
shields and wore helmets and body armour made 
chiefly of leather strengthened with bronze. The Greeks 
and later the Romans wore helmets, cuirasses (short 
body armour), and greaves (leg armour), and they car- 
ried large shields. Greek and Roman armour was con- 
structed mainly of bronze or steel. 

During the Middle Ages, the use of armour reached 
its peak. During the 12005, chain mail (tiny rings of metal 
linked together) served as the major form of protection. 
Suits of chain mail covered a knight's body from head to 
foot. The crusaders and many other knights also wore 
metal helmets that covered the face. 

By the 130055, foot soldiers fought with such weapons 
as crossbows, longbows, maces, and axes. Arrows fired 
from a longbow or crossbow could pierce chain mail, 


and blows from an axe or a mace would crush it. As a re- 


sult, armourers (armour makers) began to produce plate 
armour consisting of large pieces of steel. By the 14005, 
Suits of plate armour were designed to cover the entire 
body. Helmets, gauntlets (gloves), and shoes--all of 
steel—completed the outfit. Horses wore armour as 
well. Plate armour was highly effective, but it was ex- 
tremely heavy and hot to wear. A suit of armour was 


i. 


Sprawling woman is a wor 
by British sculptor Kenneth 
Armitage. Armitage special- 
izes in semiabstract figures. 


also expensive, costing as much as a small farm. 
Armourers were highly skilled craftsmen. be 
was to preserve lives, particularly those of leaders. А ш 
armour became a safe defence, armourers concentrat 
on decorating armour for tournaments and d 
Gothic armour produced in northern Italy and 50 e 
Germany became especially well known for its uet 
ness and elegance. German Maximilian pie sil 
early 15005 was fluted (grooved) to give it extra 
and a glancing surface. 
un kanged the ways of waging war and therefore 
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An Italian knight of the 15005 
made from polished stee 
cops protected the knig 
his movement during battle 
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Helmet 


Collar 


Shoulderpiece 


Chamfron ` e 
(headpiece) Bock 


Elbow plate 


Tasses (skirt) 
Amour parts ‘ 

Duing the Middle Ages, d E Loin guard Crupper (hindpiece) 
mal armour protected sol- c 

ées and their horses from 
белу blows in combat. Vari- 
Ssparts of armour are 

Jom inthe picture on the 
‘ght 


Cuisse (thighpiece) 


Kneepiece 


Peytral 
(horse’s breastplate) 


Solleret (shoe) Flank plate 
ani 


Gréove (shin guard) 


Fe protection needed. Armour, made ever thickertobe conflicts. During the Korean War (1 950-1953) and the 


roof, became too heavy to wear. By the mid- Vietnam War (1957-1975), soldiers wore bulletproof 
a only helmets and breastplates were used. body armour made of light, strong диле ia 
г developments. Ву the 1900, the only armour Today, besides its use in warfare, шош шл уоп 
E Wore was a helmet. Engineers began to work by some people in their jobs. For example, police 
Ц ` 


i ets and 
P protection, armouring trains, ships, and other сегѕ sometimes wear bulletproof vests and helm 


5 During World War 1 (1914-1918), the British de- сату riot shields. 3 : 
ped the tank, The tank became one of the most im- See also Knights and knighthood (Armour); Gauntlet; 


Weapons in World War 11 (1939-1945) and later Helmet; Shield. 
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КАГУ i d the body 
WON нуш à5 early as the Stone Age, when layers of animal skin ИО а. Shee 
" gradus эы men of the ancient world used simple metal shields to p! 
*veloped into a metal covering for the entire body. 
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Arms, or coats of arms, are designs which are used to 
honour and distinguish certain persons or institutions. 
In many countries, arms can be seen on buildings, vehi- 
cles, and printed documents. This article describes arms 
of Britain and Ireland. For information on the arms of 
other countries see the articles on countries such as 
Australia, Denmark, or Germany. For details of the 
arms of individual Australian states and cities and New 
Zealand cities see articles on those areas such as Ade- 
laide, Auckland, or Northern Territory. 

Each display of arms indicates a particular person or 
institution. For example, most British and Irish counties 
have their own arms. A county may display its arms as a 
sign on the county council's offices, on vehicles owned 
by the county, and on printed material issued by the 
county. 

In the British Isles, arms are designed according to 
traditions dating back to the 1100s. At that time, colour- 
ful designs were needed to distinguish knights and no- 
bles engaged in battle, Since the 13005, corporations 
have used arms to identify each corporation and to act 
as a symbol. 

Today, arms are as popular as they were in medieval 
times. Many people proudly display in their homes the 
arms associated with their family name. It is common for 
men to show on a tie or a blazer badge the arms of an 
institution with which they are associated, such as a 
school, college, business corporation, or sports club. 


Structure of arms 


The central feature of a coat of arms is a shield, deco- 
rated in a distinctive way. Often, a shield is displayed 
alone to represent a person or institution. The shields of 
all the counties, regions, and island authorities in the 
British Isles are shown in the colour pictures with this 
article. 

A full coat of arms has a he/met and crest, which are 
shown above the shield. Supporters are human figures 


E in many British state occasions. The banners on 
pei impets shown above depict the full Royal Coat of Arms. It 
quartered shield and a lion and unicorn as supporters. 


or animals depicted standing on either side of the 
shield. Often a motto is placed on a scroll under the 
shield. On a Scottish coat of arms, the motto is shows 


above the shield. 


The study of the design of arms is called heraldry f 
further information on the contents and history of ars 


see Heraldry. 


Control of arms 


It is an honour for a person or corporation to have 
arms. In Great Britain, this honour is bestowed by the 
sovereign. For England, Wales, and Northern Ireland 
the sovereign has delegated the power to confer and 
control arms to the three kings of arms. The Earl Mar 
shal presides over the kings of arms. For Scotland, the 
sovereign delegates the control and bestowing of arm 
to the Lyon King of Arms. in the Republic of Ireland, É 
Chief Herald is responsible for the granting and contre 


ling of arms. 


The Earl Marshal 


presides over the Court of Chi 
and the Lyon King of Arms presides over the Lyon 


In these courts, those who bear arms without author 
trial. Such trials are rare, because ®# 


can be brought to 


unlawful use of arms is regarde 


ety. 


Arms are inherited in m 
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ims of England 


England 


Cambridgeshire 


Buckinghamshire 


Cumbria Derbyshire 


Cornwall 


Hampshire 


Gloucestershire 


Humberside Isle of Wight 


Hertfordshire 
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Munster Ulster 


Cavan lare Cork 
(Cavan Town)" (Ennis Town)* (Cork City)* 

Galwa Kerry Kildare 
(Galway Cy" (Tralee Town)" (Naas Town)" 


imerick Longford Louth — 
undi [* (Longford Town)" (Dundalk Town! 
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Mayo Meath Monaghan Offaly 
(Castlebar)* (Monaghan Town)" 


! 


A 
d 
Roscommon Sligo Waterford 
(Sligo Town)" (Waterford City!” 
Westmeath Wexford Wicklow 


(Wexford City)* 


Arms of Northern Ireland 


Northern Ireland 


Londonderry 
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Tayside Region Western Isles 
Island Authority 


Orkney Shetland 
Island Authority Island Authority 


Glamorgan, Mid Glamorgan, South 
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worthy corporate body, including a private company, 
may be granted arms. 

During the early and mid-1970's, local government 
was reorganized in Northern Ireland, England and 
Wales, and Scotland. Most of the new local government 
authorities applied for a grant of arms. Some were al- 
lowed, by Order in Council, to use the arms of an au- 
thority which they replaced. A great many, particularly 
the Scottish regions and Welsh counties, were granted 
entirely new arms. + 

A few authorities, such as Powys County Council and 
Strathclyde Region Council, decided to use a modern 
type of design called a /ogo. Logos have been included 
among the illustrations with this article, but they are not 
coats of arms. Counties which use a logo are few in 
number. Most local government authorities maintain the 
tradition of using arms to symbolize the powers vested 
in them. 

Related articles in World Book include: 


Cartouche Honours and awards 
College of Arms Monarchy 

Crown, The Order in Council 

Earl Marshal Royal Family of the United 
Herald Kingdom 

Heraldry 

Arms, Coat of. See Heraldry. 


Arms control. See Disarmament; Strategic Arms 
Limitation Talks. 

Arms limitation. See Strategic Arms Limitation 
Talks. 

Armstrong, Duncan (1968- — ), an Australian swim- 
mer, won a gold medal at the 1988 Olympic Games for 
the men's 200-metre free-style. He set a new world rec- 
ord of 1 minute 47.25 seconds. He also won a silver 
medal in the 400-metre free-style. He competed in the 
Commonwealth Games at Edinburgh in 1986, where he 
won two gold medals—for the 400-metre free-style and 
as a member of the Australian 200-metre relay team. 
Armstrong was born in Brisbane. 

Armstrong, Henry Jackson, Jnr. (1912-1988), is 
the only boxer to have held three world championship 
titles at the same time. Armstrong, an American, won 
the featherweight title in 1937, and the welterweight and 
lightweight titles in 1938. He dominated the welter- 
weight division, successfully defending his title 19 times. 
In October 1939 alone, his all-out attacking style and su- 
perb fitness ended five separate challenges, four by 
knock-outs. He lost the title in 1940. 

Armstrong was born in Columbus, Mississippi, U.S.A. 
into a poor black family. He started boxing profession- 
ally in 1932, and retired, penniless, in 1945 after 145 wins 
in 174 professional bouts. He turned first to drink, then 
sought comfort in religion, becoming a Baptist minister 
н ka large рта came to hear him preach. In 1956 

rmstrong published an autobi i 
ed 9р ography, Gloves, Glory 
Armstrong, John Ward (1915-1987), was Church of 
Ireland archbishop of Armagh and primate of All Ireland 
from 1980 until his retirement in 1986. 

Armstrong was born in Belfast. He was educated at 
Belfast Royal Academy and Trinity College in Dublin. 
Armstrong took up his first curacy in 1938. At the age of 
43, he became dean of St Patrick's Cathedral. From 1968 
to 1980, Armstrong was bishop of Cashel, 


Armstrong, Louis (1900-1971), an American trumpet 
player, was the first internationally famous soloist in jax 
He became known for his beautiful tone and brilliant 
technique and also his gruff, throaty singing voice. He 
was the first jazz musician to sing in the scat style, using 
sequences of improvized rhythmic nonsense syllables 
instead of lyrics. 

Armstrong was born into a poor family in New Orle- 
ans. He learned to play the cornet at the age of about if 
while living in a children’s home. As a teenager, he 
played in jazz bands on the streets of New Orleansand 
in Mississippi riverboats. 

In 1922, Armstrong 
moved to Chicago to play 
in the band of Joe (King) Ol- 
iver. Two years later, he 
joined Fletcher Hender- 
son's band. From 1925 to 
1928, Armstrong made à 
series of records with 
groups called the Hot Five, 
the Hot Seven, and the 
Savoy Ballroom Five. These 
records rank among the 
greatest in jazz and include 
"Cornet Chop Suey,” “Po- 
tato Head Blues,” and К 
"West End Blues." Many people conside 
Armstrong's finest record. Р 

Кеи led a big band during the 1930 a 
19405 but organized a small group In | 
widely and made a number of hit records, ind ph 
"Hello, Dolly!" and "Mack the Knife. Asta бү, 
peared in such films as New Orleans (1947), Hig 
(1956), and Hello, Dolly! (1969). m. 

See also Jazz, United States (Arts: pic states 
Armstrong, Neil Alden (19307 Ра" епот 
astronaut, was the first person to set ne "drin f 
On July 20, 1969, Armstrong and Edwin E. on, let 
Jule on the moo". 
rface. See sa 

оп; pictures) — , . 
fight es Gemini 


8 in 1966 with David R. Scott. He and Scott PP space. 
the first successful docking of two i 
However, Gemini 8 and the unmanned Me re, 
suddenly began to roll violently. The ms cy i 
sponded calmly to the first United Sta! 
space and landed their craft safely. ta, Ohio and 9 
Armstrong was born in Wapakoneta, шаў 

uated from Purdue University. Не was a ii 
1949 to 1952. Armstrong was à e for 
signed to test the X-15 rocket аегор'а rom the at 
ing an astronaut in 1962. He rengn aa o work 0 
programme in 1970. Armstrong con ‘Administration 
the National Aeronautics and Space he serve T 
(NASA) until 1971. From 1971 to 1979, inna. 
engineering professor at 


Louis Armstrong 


r the latter to be 


pilot 


the University ol 
chairman of Са i 6 


1980, Armstrong became ament. In 1999. on 
tional, a supplier of oil drilling ваша со И 
was named co-chairman of the P pace shuttle 


investigating the explosion of the 5 
lenger. 
See also Astronaut (picture! 


Armour 


Armies ili 
уои Ш operations on land. They invade enemy territory and provide protection 
e above photographs show examples of basic army combat units. Such units sup- 


pirtone another and give an army both firepower and mobility, 


Eee of a nation's armed forces that is 

юр; КЫ, оп and. An army consists of ground 
ma ERE Pons and equipment, and military 

ате rupe. the largest units of the army 

uic ud armies. These units consist of in- 

тор; who i s, and artillery, plus support 

ther е transportation, medical саге, and 
di ilities. 

wat in Fa, nation has an army. But armies vary 

Ma nation’s t ae ng fighting strength, based largely 

tunes have à nology. Nearly all the industrialized 
latest types : army with well-equipped infantry and 
ve fuae у tanks and artillery. Such armies also 
бї\тапде uid helicopters, personnel carriers, and 

ligh mobility ided missiles. These armies combine 

Mons, on gom tremendous firepower. Developing 

Cally trained inf ther hand, must rely heavily on spe- 

"litand.run ied and on guerrilla warfare and simi- 

ted industries die Most of these nations have lim- 
er military fie which to manufacture weapons and 

Duntries леп and must import arms. 

in their army, § iffer in the way they raise and main- 

“tan individ, ome nations use conscription, in which 

Universal m are selected for duty. Others have 

en and wo ary service, which requires all qualified 

ther nations hau in a certain age range to serve. Still 
Most natio àve a completely volunteer army. 

M an amy res divide their army into a regular army 

atonal sol Ка The regular army consists of pro- 

i Ways on MY continually receive training and 

m reserve, called уала ready for combat. The 

n Countries, со the national guard or militia in 

ip periodica ly. ка of civilians who receive train- 

Mc eir trainin ervists are on /nactive duty except 
Mergency 1 19 and may be called to active duty in 


tref „p CUSand 
a Of battles 5 of years, warfare consisted almost en- 
hanged ү сеп armies. Many major land bat- 
Course of history. In time, the power of 


navies—and later of aeroplanes and guided missiles 
ended the dominance of armies. An army could no 
longer fight effectively if the enemy controlled the sea 
and the air. The development of nuclear weapons in the 
mid-1900 changed the role of armies even further. 
Today, the main striking force of the most powerful na- 
tions consists of long-range bomber planes and guided 
missiles. These planes and missiles are capable of deliv- 
ering nuclear weapons. However, armies continue to 
play vital roles in both war and peace. 


The missions of armies 


In war, a nation uses its army to conquer enemy terri- 
tory and to defend itself from attack. In peacetime, an 
army can help prevent war. It also aids civilians in cer- 
tain emergencies. 

Conquest. A nation may seek to take over territory 
held by an enemy. The attacker's tanks and other ar- 
moured vehicles invade the enemy' territory, with 
planes and artillery supporting the advance. Other 
planes drop airborne troops behind enemy lines, and 
helicopters fly in commandos to seize certain key posi- 
tions. Later, mechanized infantry sweeps in and occu- 
pies the conquered territory. 

Defence. An army is trained for both offensive and 
defensive combat operations, But some units may be as- 


signed to fight only in case of an enemy attack. In such 


cases, fortifications along the border form the main line 


of defence. These fortifications are defended chiefly by 
infantry and artillery. Mobile units are held in reserve to 
counterattack. 1 

Prevention of war. A powerful nation may some- 
times station troops in politically troubled regions or in 
areas threatened by attack. A show of military strength 
may help prevent war: In 1965, for example, the United 
States sent troops to the Dominican Republic to main- 
tain order after rebels tried to take over that country. 

The development of tactical nuclear weapons in the 
1960's gave armies another important peacekeeping 
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function. The word tactical refers to certain nuclear 
weapons that are used only in battle, rather than in areas 
far behind enemy lines. An invaded nation might coun- 
terattack with tactical nuclear weapons. Its counterattack 
could lead to expanded use of these weapons and even 
to an all-out nuclear war. The fear of such a catastrophe 
might deter a nation from invading an enemy. 

Civilian ald may be provided by an army in various 
emergencies. For example, medical personnel and other 
army specialists may be sent to care for victims of a dis- 
aster, such as an earthquake or a flood. Army units may 
also help local police control riots and other disorders. 

An army may be used to put down a 
civilian uprising. This happened in 1956 when Soviet 
troops crushed the Hungarian revolt. In 1989, the Chi- 
nese People's Liberation Army helped the government 
quell the student democracy movement. 


The world's major armies 


An army's ranking among the armies of the world is 
based on its overall fighting strength. In general, fight- 
ing strength depends on the number of troops on active 
duty. But an army's size does not necessarily reflect its 
actual strength. For example, a small army with tactical 
nuclear weapons may have greater striking power than 
à large army with outdated weapons. 

The Chinese Army is the world's largest army. It has 
about 600,000 people in its reserve and about 1 million 
in its armed militia. 

The Commonwealth of Independent States (C.I.S.) 
Army is made up of troops from the former Soviet 
Union. Before its breakup, the Soviet Union had the 
world's second largest army. About 14 million troops 
were on active duty. Most of them were based in the 
western part of the Soviet Union, in Eastern Europe, and 
along the Soviet border with China. The Soviet Army 
had both volunteers and conscripts. Reserves totalled 
about 3 million. 

In 1991, the Soviet Union broke up into a number of 
independent states, most of which formed a loose asso- 
ciation known as the Commonwealth of Independent 
States. The CLS. took command of the Soviet army. In 
1992, the states began establishing their own armies, ab- 
sorbing troops from what had been the Soviet Army. 

The United States Army has about 730,000 troops 
on active duty and about 1 million in the reserve and the 
National Guard. All are volunteers. 

_ The German Army has about 330,000 people on ac- 
tive duty and about 860,000 in the reserve. Both volun- 
teers and conscripts serve in the German Army. 

The French Army has about 280,000 members on 
active duty. France has about 330,000 members in its 
army reserve. The French Army has both volunteers and 
conscripts, 

The Army of the United Kingdom has about 
145,400 troops on active duty, 188,600 people in the re- 
serves, and about 71,300 members of the territorial 
army. All are volunteers. 

Other major armies include those of Egypt, India, 
Iraq, North Korea, Pakistan, South Korea, Turkey, and 
Vietnam. Each of these armies has more than 300,000 


troops on active duty. The armies purchase weapons 


and equipment from the world’s major powers, but 
none has tactical nuclear weapons. 


India has a well-trained and well-equipped army wih 
1,200,000 members. Pakistan has an army of about 
450,000 people and maintains a large reserve force The 
South African army has 75,000 members, of whom 
55,000 are conscripted. The Australian army is small 
about 30,000 people, with 25,800 reserves. All the pes 
ple in the army are volunteers. The 6,000 members of 
the New Zealand army are also volunteers. 


History 


Ancient armies developed as civilizations grew is 
the valleys of the Tigris and Euphrates rivers in Asia, and 
in the Nile Valley of Africa. As early as 3200 B.C, the Bi 
ylonians had built a regular army of spearmen and bow 
men. About 2500 B.C, the Sumerians, who lived in lant 
south of Babylonia, used the first war chariots. Small 
wild asses and, later, horses drew these chariots. Byte 
700s B.C, the Assyrians had organized armies 
with spears and battering-rams. 

In the 6005 B.C, the ancient Greeks introduced the 
phalanx, probably the first important tactical formation 
in history. In this formation, heavily armoured § А] 
stood four to fifty rows deep in a solid rectangle. 
though it could be used in attack, the phalanx was e$ 
sentially a defensive formation. 

The mightiest conqueror of the period was onal 
Great of Persia. In the 300s B.C, Alexander the G 
Macedonia, the next world conqueror, organi 
first known military supply system. b 

The Romans аы the next great tactical E 
tion. In the early 3005 B.C., they devised the - 
Legion). This rectangular formation had өй, 
ity than the phalanx. It consisted of three ше. : 
phalanxes called maniples or, later, con bs 
mans conquered Carthage in 146 В.С, and atl 
empire. They were also great military eHe ^h 
Caesar's armies built roads, bridges, and fo 
out much of Europe. “ 

In China, e Mor civilization grew up зк 
from the empires of Europe and western pe 
nese invented gunpowder in the A.D. eos utei 
dred years before it became known In ee ү Ёё 
powder did not become an important we un ari 
for the Chinese, because they did not use 
except possibly in rockets. т 

A mel in the Middle Ages. After pe) коте rele 
pire collapsed by A.D. 476, Europe ha bl bodied ít 
armies for several hundred years. All а er. wr 
men in the tribes that overran the empire ^. 
riors. The tradition of a militia, citizen IE E 
professional) soldiers, developed att ү society 

During the Middle Ages, the basis pst their 
military relationship. Landowners orga 
personal armies from among their У 
time soldiers fought for limited per! ficult to organ 
fence in wartime. But rulers found it ar hire пее 
feudal armies effectively. They began t nay 
naries by promising booty or рау. 
diers used crossbows and other bi some! 
learned to handle in their homelands. of a batile ifthe 
deserted their employer at the hei 
could get higher pay from the e ate Midd 

The best-known mercenaries a пе езе 
were the Swiss рікетеп and ће бё 


dto 


Wrathon (490 B.C.) The Athenians and Pla- 
Ime drove the invading Persians from their 
Мй in Greece and then prevented a sea at- 
Wien Athens by a larger enemy force. 


тюш; land battles 


RE Menton. Miltiades of Athens routed the Per- 
cam Datis and Artaphernes and saved Greece from Per- 


See Marathon. 

О С Aga The Athenians under Nicias laid 
ave mo, of Syracuse, an ally of Sparta in the Peloponne- 
ci leg Athenians were repulsed by troops led by Hermo- 
=» ylippus. The defeat led to the fall of Athens as a 


m 
кем. Alexander the Great of Macedonia de- 
ә | of Persia near Gaugamela, northwest of Arbela. 
ie, en ruled the Persian Empire. 
" Nur я rus. Roman armies of Marcus Livius Salina- 
> 5 Nero destroyed the troops of Carthage under 
E The battle marked a turning point in the Punic 
^e Carthage and Rome. 
el Roman troops under Publius Cornelius 
"led o Roman mies of Carthage under Hannibal. The vic- 
AD,S Tout enon of the Mediterranean. 
Qu rg Forest. Arminius directed an army of 
R 


indi н 
ir LUI a Roman force under Publius Varus and 


pred to conquer Germany. 
ы е nagd Armies of Visigoths under Fritigern 
ле, Turk n legions of Emperor Valens at Adrianople 
ey). The battle weakened the tottering Roman 
peel northeast France, Roman legions of Aétius 
"son by Ari гу under Theodoric | saved Europe from an 
Jl Poitiers and his Hun armies. 
Bihar: Сале Martel and the Franks turned back 
е from HM in west-central France, preventing the 
Tours, ning Europe. This conflict is also called the 
ы invaded 95 ie Normans under William, Duke of Nor- 
Told II, gland and overthrew the Saxons led by King 


See 
"Manzi і 
Һу ofthe "uat Seljuk Turks led by Alp Arslan defeated an 
Ме of Bami Emperor Romanus IV. This defeat began 
the Cry ine control of Asia Minor (now Turkey) and 


M Crey ee 

n Engli: 

Sie um) eh longbowmen under Edward III de- 

Se Power. y led by Philip VI and made England a major 
; Battle of, 


RN . Joan of i 
Qj, "under th, of Arc with a French army forced the 
“an in France Earl of Suffolk, to give up the siege of 


LI ns; 
a Istanbul tople. Muhammad 11 captured Constantino- 
secured the Ottoman Turkish foothold in 


Li eren perry: d а 
ough ai ince led the Bavarians and French 
by Come de Taira, S s 
See Blenheim, Battle of. 
1709—Poltava. The soldiers of Peter the Great of Russia 
crushed an army under Charles XII of Sweden at Poltava in the 
Ukraine. The victory made Russia the dominant power in Eastern 


Europe. 

1757—Plassey. Robert Clive and his forces opened the way 
to British dominance in India by defeating Suraj-ud-daulah and 
gaining control of Bengal. 

1759—Quebec. James Wolfe's British regular troops defeated 
the Marquis de Montcalm, who commanded French and colo- 
nial soldiers. The battle won Canada for Great Britain. 

See Quebec, Battle of. 

1777—Saratoga. John Burgoyne's British army surrendered 
to Horatio Gates's American troops. The French then decided to 
help the colonists win independence. 

1781— Yorktown. American and French armies under 
George Washington forced Charles Cornwallis to surrender his 
British troops. The surrender led to the end of the American 
Revolution. 

1792—Valmy. A Prussian army under the Duke of Brunswick 
withdrew from a French army led by Charles Dumouriez This 
action prevented the Prussians from advancing on Paris to put 
down the French Revolution. 


1805—Austerlitz. Napoleon | of France and his army 
crushed a force of Austrians and Russians under Mikhail Kutu- 


zov. 
See Austerlitz, Battle of. 
1815—Waterloo. An allied force under the Duke of Welling- 


ton and a Prussian force under Gebhard von Blücher crushed 
Napoleon | and ended his return to power. 


See Waterloo, Battle of. i i 
1 and During the American 


Civil War, George G. Meade's Union forces defeated Confeder- 
ate troops led by Robert E. Lee in the Battle of Gettysburg. The 
next day, John С. Pemberton's Confederate army surrendered to 
the Union forces of Ulysses S. Grant at Vicksburg. These defeats 
led to the encirclement of the Confederate States. 
See American Civil War. 
1914—Tan 
Paul von Hindenburg defeated two ii 
by Pavel K. Rennenkampf 
of Tannenberg. In the Battle of 


1944—No! 
vaded Normandy, defended by Axis so 


Saratoga (1777)— The British surren- 
dered an entire army. This victory 
helped persuade France to help the 
Americans in the Revolutionary War. 


Vicksburg (1863)—The capture of the Confederate 
fortress of Vicksburg split the Confederacy in two 
and gave the Union control of the Mississippi. 


Normandy (1944)—The Allies pierced Fortress Europe 
in the doen amphibious attack in history. The suc- 
cessful invasion led to the defeat of Germany. 


men. In a phalanx formation, the pikemen could throw 
back cavalry charges while the crossbowmen fired darts 
into the enemy's lines. In the 13005, mercenaries in Ger- 
many, Italy, and Switzerland were formed in the first mil- 
itary companies. The company later became the basic 
unit in many armies. 

During the 13005, the Ottoman Turks became the first 
People since the Romans to build an army of full-time 
professional troops. These Ottoman troops, called Janis- 
saries, served in peacetime as well as in war. In 1445, 
King Charles VII of France hired companies of merce- 
naries on a permanent basis, and set up the first regular 
army in Europe since Roman times. 


Many modern military organizations trace their origin 
to the German Landsk 


nechte (infantry) and the Reiter 
(cavalry) of the late 1400s, The Germans based their or- 
ganization on the English mercenaries known as Free 
Companies, and on the Swiss mercenaries, The Ger- 
mans also organized the first supply units for their com- 
bat troops, Early armies had lived off the land and did 
not have separate supply organizations. In the 15005, the 
German cavalry formed a quartermaster office to find 
quarters and food, 


Gunpowder hastened the development of army or- 


Waterloo (1815)—Napoleon's 
dreams of reestablishing his em- 
pire were shattered by allied ar- 
mies near this Belgian town. 


Gettysburg (1863)- The Confederate 

Army's northern invasion came to a hil 
at Gettysburg іп a decisive battle of the 
Civil War in the United States. 


The Marne (1914)— Allied ar- 
mies forced the Germans 
back from the approaches to 
Paris early in World War |. 
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ganization and tactics. Th 
began in Europe during t : 
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cannons fired stones and were Vibo : 
move. As gunpowder gained wide shatter ti 
oped cannons powerful enough to 
walls. his 
The rise of modern armies. By b f: 
try armed with the new socket baya ШО ha 
could defend themselves against # 
did not have to rely on pike 


in a form 
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stood in ranks, shoulder to shou inp 
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The obligation of all men d 
appeared almost everywhere by е 
Sweden kept this custom d conscription 
and King Gustavus Adolphus ber 161 . 
cruit troops for the Thirty los equippi? 
gave his army greater mobility герое. H 
lighter weapons and increase we ту: See 
sometimes called the first moder 
Adolphus; Thirty Years War. 

During the 1700s, most gov 


it i 
ds fore 
Gustav? 


"T 
ernments contin 


wuld their armies by voluntary recruitment, especially 
among the poor and unemployed. Armies became pro- 
iesional groups of well-trained foot soldiers supported 
byartillery and cavalry. Most countries followed certain 
пй in warfare. Campaigns took place only іп good 
weather. The troops went into quarters in winter and 

Фи пог fight again until spring. They tried to attain a fa- 
wirble position before they attacked the enemy. Com- 
sanders who were caught in a poor position often with- 
drw instead of fighting to the finish. 

inthe mid-1700's, Frederick the Great of Prussia intro- 
dwed greater mobility to warfare. When his enemies 
oinumbered him, he struck quickly and unexpectedly. 
frederick had to fight wars on several fronts at the same 
Ine. He moved rapidly and attacked a single army be- 
for it could unite with others and attack him. 

The French government adopted a system of con- 
жїрїп in 1792 (see Conscription). Napoleon Bona- 
pate conscripted huge armies for his conquests. He di- 
vied his armies into divisions that marched separately, 
tutjoined to fight. Napoleon often massed all his heavy 
qms together into a grande batterie (big battery). He 
Wured a tremendous amount of fire into one point in 
teenemy’s lines, then sent forward his heavy forma- 
‘ons of cavalry and infantry at that point. Napoleon's en- 
tries had to adopt conscription systems and develop 
Зола! armies in order to defeat him. 

€ growth in the size of armies made necessary ап 
К" to control troops from a distance. Only а 
E such as Napoleon could personally di- 
hay id military units in the field. From 1840 on, 
S coe to spread across Europe. The Prussians 
Willy by ra ey could move armies much more 
Bis bon e this made more accurate long-range 
: ene e. Gerhard von Scharnhorst of the Prus- 
ied it Hra the modern general staff that 
uring the bod агу operations. j 
Bios s, the Industrial Revolution led to the 
ht the A of weapons and ammunition. It later 
ies m of the aeroplane and motorized 
мекото anders could direct armies in separated 
fon, y radio and other means of communica- 


bernie two world wars. When World War | 
Weapon on a machine gun became the dominant 
Pade free mov, attlefield. The use of machine guns 
Sides ad ement impossible on the western front. 
tld their p Pted trench warfare. Infantry dug in to 
| pont when they could not advance 
еко ML Railways carried millions of soldiers 
"heads to th топі. Motor trucks hauled supplies from 
Field com е front lines. See World War I. 
Wan tactica Eme tried to end trench warfare and re- 
treny lines obility. They shelled and bombed the 
бо, three ànd followed with mass bayonet attacks. 
Velo f years, most of these assaults failed. The 
lg; Y © Western front remained almost attack- 
d itimpro mmanders found a solution, but they 
we trad эы ча їоо late. The British built an аг- 
irst milit icle with a petrol engine and cre- 
orse 5d tank (see Tank). Tanks eventually 
ed for the А гу. During the war, aeroplanes 
е first time to support ground fighting. 
story [World War I). 


Tanks helped restore mobility to warfare. The tank, above, was 
on firing practice in Malta. during World War Il. 


In World War II (1939-1945), tanks and aeroplanes 
were able to restore mobility to warfare. The Germans 
developed the blitzkrieg (lightning war). Tanks and 
bombers first blasted great holes in enemy defences. 
Then infantry poured through the gaps and carried the 
war deep into enemy territory. See World War Il (The 
invasion of Poland). 

The war also saw the first use of armies in large-scale 
airborne operations. The Germans launched the first 
paratroop invasion in May 1941, when they seized the is- 
land of Crete. The largest airborne operation took place 
in September 1944, when three divisions of Allied para- 
troops dropped behind the German lines in a partially 
successful attempt to capture bridges across the Rhine 
River. The largest amphibious attack in history occurred 
on June 6, 1944, when Allied armies landed in Nor- 
mandy, in northern France. 

During World War II, armies brought the military art 
of logistics (supply and services) to a high point of de- 
velopment. They organized huge commands that pro- 
vided food, clothing, ammunition, weapons, supplies, 
and transportation for combat troops (see Logistics). 
The Allied victory in World War Il resulted partly from 
superiority in logistics and in civilian industrial produc- 
pec in the nuclear age. World War Il ended 
shortly after U.S. warplanes dropped atomic bombs on 
two Japanese cities, Hiroshima and Nagasaki. The bomb- 
ings not only led to Japan's surrender, but also marked 
the beginning of the nuclear аде. — 

Nuclear weapons brought sweeping changes to war- 
fare. At first, however, some military experts doubted м 
the value of these weapons оп the battlefield. The earli- 
est types of nuclear warheads could be gener op 
by bomber planes flying at very high altitudes. This type 


of delivery could not be used on the battlefield and 


nsidered only for strategic targets. By the 
а 4 d nuclear cannons and 


19605, armies had developed nu 
pacts n guided and ballistic missiles. These weap- 


ons changed the thinking of many experts about the tac- 
tical use of nuclear weapons. Such cannons and missiles 
could launch nuclear warheads at a large body of 
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troops, a supply dump, or any other target within the 
weapons range. 

The world's major armies underwent many changes 
to make them less vulnerable to attacks by nuclear 
weapons. For example, large combat formations were 
reorganized into small, highly mobile forces. In a nu- 
clear war, these forces could be scattered in concealed 
positions near the enemy. They would unite briefly to 
seize an objective and then split up again. Army logistics 
also were changed. In a nuclear war, supplies would be 
stored far from combat areas and delivered to the front 
by cargo planes and large helicopters. 

Since World War II, the fear of starting a nuclear war 
seems to have helped prevent major armies from using 
nuclear weapons. As a result, only conventional wars 
have been fought during the nuclear age. The first major 
conflict was the Korean War, which began in 1950. Large 
armies did most of the fighting in this war. See Korean 
War. 

During the 1960s and 1970's, the number, variety, and 
power of nuclear weapons increased dramatically. But 
armies still used conventional tactics and weapons in 
war. For example, the United States Army relied heavily 
on conventional warfare tactics during its involvement 
in the Vietnam War, from 1965 to 1973. These tactics 
were the most effective way to fight guerrillas in the jun- 
gles of Vietnam. See Vietnam War. 

Arab and Israeli forces fought conventional wars in 
1956, 1967, and 1973. The armies of Iran and Iraq also 
fought a long conventional war, including some use of 
poisonous gas, from 1980 to 1988. The tactics used by 
both sides resembled those of World War Il, in which 
aircraft and tanks spearheaded attacks and were fol- 
lowed into battle by infantry. In 1991, during the Persian 
Gulf War, the armies of a coalition led by the United 
States launched an offensive against Iraq's occupation of 
Kuwait. See Persian Gulf War. 
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Questions 


Which country first used conscription? ? 
Who organized the first modern regular army: "- 
How does a regular army differ from an army re: 


jes i st 
Why did rulers begin hiring mercenaries tn the iad anm | 
How did commanders try to restore mobility in | 
during World War I? We 
What are the four chief missions of ar a 
What are some of the ways in which the developm! 
weapons changed the role of armies? 


Army, Irish. See Ireland, Armed sel d 
Army ant. See Ant (Army ants; picturel; 
lifel. sch compost! 
Arne, Thomas (1710-1778), was an English "i e 
He wrote the patriotic song "Rule, завес in the de 
operas and plays with music were Ша: pickers 
velopment of ballad opera. Arne and n i 

an Irish playwright, collaborated to pro' asia setting 
operas as Love in a Village. Arne — Ke 
of several songs from Shakespeare s p A 5 
"Where the Bee Sucks’ from The Tempes" 
gustine Arne was born in London. 
Arnhem Land lies in the northea Aie 
tralia's Northern Territory. The region ve swal 
mate. Tidal creeks flow through ban et Я 
thick jungle on the coastal plain that one 
kilometres inland. A tableland that ris 
metres above sea level in the centre 0 
largely unexplored. For location, see 
(political map). 
Р In 1931, a Australian government н the совиб 
square kilometres, including ed is one of th 
original reserves. Today Arnhem al life. About я 
strongholds of traditional Aborigin th d 
Aborigines live in the area Some vie 
to live a more traditional life in sma he 
live in settlements originally establis 


t of nucle! 


ices of. 
ДЕТ 


The mountain arnica bears heads of golden-yellow flowers 
fom its stem. The plant grows in northern and central Europe. 


ad mission bodies. The main settlements are at Oen- 
peli, Croker Island, Goulburn Island, Maningrida, Mil- 
ingimbi, Galikwinku (formerly Elcho Island), Yirrkalla, 
оше Eylandt, Rose River, and the Roper River and 
Bimyili. See Australian Aborigines. 

Some of these reserves are quite close to areas being 

eloped for mining. For example, Yirrkalla is near the 
Saute mines at Gove, and the Oenpelli area is near ura- 
num deposits at Jabiru and Nabarlek. 

Willem van Colster, a Dutch explorer, sighted the 
stern coast of Arnhem Land in 1623. He named the re- 
Yonafter his ship, the Arnhem. In 1644, the Dutch ex- 
лыы Janszoon Tasman charted the coastline of 

è Amhem Land region. 

mta s the name of about 45 kinds of plants of the 
3 ern Hemisphere that yield a juice used to drive 

ay ће blood that collects in bruises. The common, or 

E arnica is the source of commercial arnica. It 

E root that lives from year to year. Its stem is 

D centimetres high and bears heads of golden- 

б Eu Mountain arnica is native to the moun- 
ше, Ows and moors of northern and central Eu- 
agent Classification. The mountain arnica is a member 


Cor " A k ts 
Imi, "posite family, c ompositae (Asteraceae. It is classified 
Са montana, 


кыю Composite family. 

tine nio rises in the Etruscan section of the Apen- 
West for a ey їп northwestern Italy. The river flows 

TaN Sea (see It - kilometres and empties into the Ligu- 
"es Of the Ап aly [physical тар). Only about 32 kilome- 
Sof ыт River are suitable for navigation. The cit- 
€ fertile m and Pisa lie along the banks of the river. 
LEM м Valley has vineyards and olive groves, 
кыы, €d for its scenic beauty. See also Flor- 
inq Benedict (1741-1801), was a general of the 
Helier | "evolution period. Once trusted and admired, 


fiy, “ате the most famous traitor in United States 


Arnold 
ipo ras born in Norwich, Connecticut. He learned 
“У (pharmacy) trade and, in 1762, estab- 
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lished a book and chemist store in New Haven, Connect- 
icut. Arnold also carried on trade with the West Indies. 
By 1774, he was one of the wealthiest citizens in New 
Haven. In 1767, Arnold married Margaret Mansfield, 
daughter of the sheriff of New Haven County. She died 
in 1775. 

A courageous soldier. In 1774, Arnold became a 
captain in the Connecticut militia. Soon after the Ameri- 
can Revolution began in 1775, he was commissioned as 
a colonel in the patriot army. Arnold and Ethan Allen led 
the capture of Fort Ticonderoga, in New York, on May 
10, 1775. 

Later that year, Arnold led 1,050 soldiers into Canada. 
He cooperated with General Richard Montgomery in an 
unsuccessful assault on Quebec. Arnold's leg was se- 
verely wounded in the assault, and his courage won him 
a promotion to brigadier general. In October 1776, he 
distinguished himself during the Battle of Valcour Is- 
land, a naval battle on Lake Champlain. 

A disappointed officer. Arnold had several disap- 
pointments. He was passed over for promotion in Feb- 
ruary 1777, when Congress appointed five new major 
generals. Arnold, who had more seniority than any of 
the men promoted, was talked out of leaving the army 
by General George Washington. In May 1777, Congress 
promoted Arnold to major general as a reward for his 
bravery in helping drive a British raiding party out of 

onnecticut. 
E Later that year, Arnold served under General Horatio 
Gates against the British general John Burgoyne. In Oc- 
tober 1777, in the Second Battle of Freeman's Farm, Ar- 
nold showed gallant courage against Burgoyne and was 
again seriously wounded. This battle, won by the patri- 
ots, is also known as the Battle of Bemis Heights. The pa- 
triot victory led to Burgoyne's surrender at Saratoga sev- 
eral days later. Gates received credit for the victory. 
Congress voted Arnold the countrys thanks and had 
Washington restore Arnold's seniority over the other 
ia m. Arnold took command of е рав 

ied Margaret Shippen, a young woman t 

jc cinia dd wes not a good administrator, 
and he drew criticism for living extravagantly. The exec- 
utive council of Pennsylvania accused him of being too 
gentle with Americans who opposed independence | 
from Britain. The council also accused him of using H i- 
tary personnel to do personal favours. A ooe namn 
cleared Arnold, but it ordered General Washington to 
тий рк Arnold brooded over what s Wed 
ered his country's ingratitude and injustice, = ге 
began corresponding with the enemy. Arno! ү € : 

mmand of West Point in 1780, and he worke ӨЧ а 
plan to surrender hd venere pase te те 

iti mander Sir He -— 
re рше of British Major John André, who em н 

ers sent by Arnold to Clinton, exposed Ar 
odin id (see André, John). Arnold escaped to 
Muri City and epe a erige inis Ше 
British Army. He demanded 20,000 po ctia 
hor the losses he incurred i er he led ex 
eani that boned Richmond, Virginia, and New 


London, Connecticut. 
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Scored in England. Arnold was received warmly by 
King George Ill when he went to England in 1782, but 
others there scorned him. In 1797, the British govern- 
ment granted him 5,423 hectares in Canada, but the land 
was of little use to him. He spent most of his remaining 
years as a merchant in the West Indies trade. In his last 
days, Arnold was burdened with debt, became discour- 
aged, and was generally distrusted. 

See also Fort 
Arnold, Eddy (1918- — ), an American singer, was 
one of the most popular performers in country music 
from the mid-1940s through the 19605. Arnold was a pi- 
oneer in gaining a mass audience for country music. His 
best-known songs include "Cattle Call" (1944), “I Really 
Don't Want to Know’ (1954), "You Don't Know Me" (1956), 
"Tennessee Stud" (1959), and "Make the World Go Away” 
(1965). 

Arnold, known as "the Tennessee Plowboy,” was born 
near Henderson, Tennessee. His mother taught him to 
play the guitar. Arnold had to quit high school to work 
on the family farm and played music only for local audi- 
ences until 1936. Then he became a radio performer. His 
increasing popularity as a singer on the radio gained 
him a recording contract with RCA Victor in 1943. Ar- 
nold was the host of several country music shows on 
U.S. television from 1952 to 1956. 

Arnold, Henry Harley (1886-1950), developed the 
small U.S. Army Air Corps into a large, powerful Air 
Force. Arnold commanded the Army Air Forces during 
World War 11 (1939-1945). He was the only person to 
serve as both General of the Army and General of the 
Air Force. 

Arnold was born in Gladwyne, Pennsylvania. He was 
nicknamed “Hap.” He graduated from the United States 
Military Academy (West 
Point) in 1907, and took fly- 
ing lessons from the 
Wright brothers. During 
World War 1 (1914-1918), 
he organized the air de- 
fence of the Canal Zone. 
After the war, he trans- 
ferred to the newly formed 
Air Service. He made many 
experimental flights, in- 
cluding the first mass flight 
of B-10 bombers. He 
helped start air mail flights, 
air refuelling, and air forest 
fire patrols, 

Before and during World War II, Arnold fought for 
expansion of United States air power. He became chief 
of the Army Air Corps in 1938 and United States deputy 
€ of ce for air in 1940, Arnold was made chief of 

ewly established Army Air Forces in 1941 and com- 
manding general in 1942. 

As a member of the Joint Chiefs of Staff, he success- 
fully asked for daylight precision bombing against Ger- 
many. Previous bombing raids had been staged at night 
because they were thought to be safer. Daylight bomb- 


ing increased accuracy because the targets с 
ould 
seen. Arnold retired in 1946. ; di 


Arnold, Malcolm (1921- 
came known for his skill in orchestral writing. It can be 


Henry H. Arnold 


), a British composer, be- 


heard in his ballet music So//taire and concent oues 
Beckus the Dandipratt. He received a great many gs 
missions to write music for films. His music written 
larger classical forms includes symphonies, such aiia 
Toy Symphony, and concertos. His musical humas 
sharp and fresh in such works as the concert ovem 
Tam O'Shanter. 

Arnold was born in Northampton, Мо! 
He studied at the Royal College of Music and, nage 
tion to composition, played the trumpet in variousar 
chestras. 
Arnold, Matthew (1822-1888), was one of the inuia 
tual leaders of Victorian England. He ranks with Lane 
Tennyson, Robert Browning, and Gerard МШШ 
kins among the greatest Victorian poets. ws 
also the most important English literary critic of ilies 
He was a major social critic, and wrote important works 
on religion and education. . 

Arnold's poetry expresses his experience during 88 
age when old beliefs and certainties M 
tioned and new beliefs had not yet taken their 
he described the age in "Stanzas from the Grande Gat 
treuse it was a time when people felt that terim 


Wandering between two worlds, опе dead, 
The other powerless to be born. . . а 


Arnold's poems express ће melancholy of someon 
who has religious doubts and doubts about whether 
people can live happily together. Arnold ce 
image of the ocean to symbolize this sadness. I 
Beach’ he describes the “melancholy, long: 
roar” of the "Sea of Faith.” “To Marguerite— ‘stand 
describes Arnold and the girl he loves as М0 
separated by the sea: 


Who renders vain their deep desirel- 

A God, a God their severance ruled! 

And bade betwixt their shores 10 

The unplumb4, salt, estranging 568 
Arnold's prose includes the literary cric 
in Criticism (1865, second series 1888) Y 
criticism of Culture and. Anarchy (1869). Al æ- 
both literature and Victorian society acco ing 
standard of "the best that is known and pe 
world." He found recent writers of his time reus 
ley, Wordsworth, or Burns inadequate то сот 
against Homer, Dante, ог Shakespeare. Mec 
demned what he felt was the tendency 10 that mi 
(lawlessness) in Victorian culture. He hope id her 
taining high standards of judgment wou 
of better literature and a better society. . 

Arnold was born in Laleham, Surrey 

Thomas Arnold, headmaster of Rugby. Rugby and 
lish independent school. Arnold atten "ctor of de 
Oxford University, then became an inse oí his pots 
for the British government in 1851. e His prose 
were published between 1849 and Piessor of po. 
peared after 1855. Arnold served as рг 
at Oxford from 1857 to 1867. at 
Arnold, Thomas (1795-1 842), was & He became 
ish educational reformer and a writer: 
known as headmaster of Rugby Schoo суо 
sition from 1828 until 1842, and ras k 
tion of prominence among indepen 


моі was born at Cowes, іп the Isle of Wight. He 
wi educated at Winchester College and Oxford Univer- 
i s best-known writings were History of Rome (3 
wh. 1438-1842) and History of the Later Roman Com- 
seeweulth (1845). He was appointed professor of mod- 
«шогу at Oxford University in 1841. His son was the 
get und literary critic Matthew Arnold (see Arnold, 


thew 

ep, Jean (1887-1966), was a French sculptor. He was 
uy well known as Hans Arp. He tried to capture in 
Ingolished stone, marble, wood, and bronze objects 
felle and vitality of nature, rather than its physical ap- 
usce. Агр'ѕ works may at first seem coldly abstract, 
‘mech of his sculpture has a warm, living quality. 

‘ep did not follow preconceived plans in working 
tems He let the sculpture "create itself * in such works 
Shepherd of the Clouds (1953) and Column with Inter- 
tegeable Elements (1955). Arp's Ptolemy appears in 
Siwr in Sculpture (Modern international). 

‘ep was born in Strasbourg. He was also a painter, 
put. and graphic artist. He exhibited with the German 
Spressionist artists just before World War I (1914-1918). 
1316 he helped found the Dada movement in Zurich 
эж Dadaism; Surrealism.) 
рї, See Hungary í History). 

‘quebus. See Harquebus. 

Wrest is the act of taking a person into the custody of 

*elw and depriving the person of liberty. The term 

Sees гот the French word arrêter, which means to 

Эр Any police officer may make arrests and certain 

re people in authority, such as customs officers, have 
power of arrest for certain offences. Private citizens 
the right to make an arrest if a serious crime is 

аны in their presence, or they reasonably suspect 

Jon is committing a serious crime. People may be 
db aer they are accused of murder, theft, or cer- 

ет criminal offences. Such serious offences are 
con and Wales as arrestable offences. de 
„апа under certain conditions, a police offi- 
T ist obtain a court order called a warrant before 
ir arrest. But an officer does not need a warrant 
wy à person in the act of committing a crime. Ordi- 
d ed may arrest anyone whom they reasonably 
to be guilty of a serious cri lly a per- 
ta must be | rious crime. Normally a pe! 
аат informed of the reason for his arrest at the 
m cie However, if he makes it impossible for the 
DAN Sting him to give the reason, it is still a lawful 
reasonable amount of force may be used in 
Out an arrest. 


коц on those people who are accused of such 


айыу Mes as murder are forced to stay in custody 
Vie, us brought to trial. Other people are allowed 
ec trial if they can guarantee to provide a 
Жи ү 7 Called bail, This money is a pledge to ap- 
Put up - "he accused person or a friend or relative 
- A person who is arrested has the right 
Bai Ore a judge as soon as possible. 
rhy Habeas corpus; Warrant. 
Men are ега 15 ап abnormal heart rhythm. Arrhythmias 
"su xtra heartbeats that cause no serious prob- 
medange; ", sometimes the heart rhythm can be- 
maj, ЧУ Slow or fast. 
“heat bloo slow heart rhythms frequently are a sign 
à condition in which the electrical im- 


Arson 9 


pulses started by the heart's natural “pacemaker” fail to 
be conducted to the ventricles, the hearts main pump 
ing chambers. The heart rate becomes very slow, which 
may cause loss of consciousness. heart failure. or death 
A doctor can correct the condition by implanting an 
electronic in the body. This device transmits 
an electric impulse to the heart, stimulating it to beat in 
а normal rhythm. 

Abnormally fast heart rhythms are the chief cause of 
disabling symptoms or death from heart disease. Such 

can occur unexpectedly in the months or 

years after a heart attack. Many can be controlled with 
medication. In serious emergencies, they can be treated 
by a strong electric shock, but the shock must 
be administered within minutes to prevent severe heart 
damage or death. In some cases, doctors implant a de- 
vice called a defibrillator to detect and treat abnormally 
fast heart rhythms. The defibrillator monitors the heart 
and automatically delivers electric shocks before the ar- 
rhythmia causes permanent damage. 
Arrow. See Archery. 
Arrowroot is the common name for several plants that 
are cultivated in nearly all tropical countries. The roots 
of these plants are used to make a light starch which is 
used in puddings, pie fillings, and other dessert mix- 
tures. The West Indian arrowroot plant is most often 


Arroyo. See 
Arsenic is a semimetallic chemical element. Arsenic 
has the chemical symbol Аз It is a deadly polson, and 
longed low-dose exposure to causes са 
pen beings. Many rat poisons, insecticides, and 
weedkillers contain arsenic. It is also used to manufac- 
ture lead gun shot and certain types of electrical equip- 
strength of certain alloys, mix- 


arsenic sublimes—that e passes directly into a vapour 
i (see Sul 

ipee ntt occurs in its pure form in nature. 
But it is most commonly found in chemical combination 
with sulphur or oxygen, or with such metals as cobalt, 
copper, iron, nickel, silver, and tin. The principal arse- 
nic-containing mineral is arsenopyrite, which rd ol 
a sulphide of iron and arsenic. The most widely used ar 


o^ ges First aid (table); Insecticide. 


Arson is the crime of inte 
or other property. In some 
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revenge against a building owner or occupant. Other 
fires are nov destroy cadence of another crime, such 
as murder or burglary. Still other arson cases result 
from vandalism or pyromania, an uncontrollable urge to 
set fires (see Pyromania). 

In many countries, where arson causes death, the ar- 
sonist is guilty of murder, even if he did not intend to 
kill anyone. Arson is difficult to prove in most cases be- 
cause fire can destroy almost all physical evidence of 
the crime. 

However, many police and fire departments have spe- 
cially-trained officers to investigate cases of suspected 
arson. Insurance companies have become increasingly 
unwilling to pay for losses resulting from fire unless a 
thorough investigation has been made. Many police and 
fire departments have called for stronger laws against 
arson. 

See also Fire prevention. 

Art, Commercial. See Commercial art. 

Art and the arts. In a broad sense, art is skill in mak- 
ing or doing. We can say that someone knows and prac- 
tises the art of basket-weaving, of tuning a piano, or 
even of scoring a goal. In this sense, there are many 
arts—as many as there are kinds of deliberate, special- 
ized activities for human beings to engage in. 

The word art is used in many other ways. Some peo- 
ple speak of the useful arts as the ones that produce 
beautiful objects for everyday use, and the decorative 
arts as those that produce beautiful objects for their 
own sakes. Universities and colleges offer bachelor of 
arts degrees in such topics as history and philosophy. 
Colleges offer applied arts courses in such subjects as 
architecture and mechanical drawing. Teachers use the 
term /anguage arts to mean the related skills of reading, 
writing, speaking, and spelling. Many people speak of 
the graphic arts as those involved in printing and book- 
making. 

The word artis often used in a more specialized way. 
Some people feel that broader definitions make art no 
more than a craft. They would prefer to use the name 
arts for such activities as painting a picture, writing a 
novel, or composing music. Activities such as these, de- 


signed only to produce a work of art, are often called 
fine arts. 


The reasons for art 


Human beings are makers of many things, and they 
make them for many purposes. Some creations serve 
obvious practical needs. For example, people have al- 
ways needed tools for cutting, digging, killing, and eat- 
ing. But, in all cultures and in all civilizations, people 
also seem to have felt two less obvious purposes. First, 
they want to make something in a form that is satisfying 
in a special way for direct experience—something that is 
worth looking at or worth hearing. Second, people want 
1o make an object that will remind other people of cer- 
tain memorable things. We call these reasons formal 
and commemorative interests. 

Formal interest. Wherever people have lived, they 
have always had an interest in order. They enjoy certain 
patterns of contrast and balance for their own sake. Pre- 
historic people carved the handles of their hunting 
knives in regular, pleasing patterns. They arranged the 
objects in their dwellings in regular patterns, just as we 


sometimes do today. We show this delight in forma 
design when we dress up or wear jewellery, mow бе 
lawn, or add decorative ornaments to our cars Wese 
not interested, or not solely interested, in such practed 
results as warmth, protection, or efficiency. We just 
want to make things look better. 

Commemorative interest. Certain events and фиш. 
take on the highest importance in our religious, socal 
and political life. From earliest times, people have usad 
some formal symbol or ceremony to mark such anew 
or to preserve such an idea. For example, prehistone 
people used dances and rituals to ensure success at 
seedtime or harvesttime, іп a war or a hunt. The andet 
Greeks represented ideal human qualities of courage. 
strength, and beauty in their statues of gods and gob 
desses. Today, we mark a marriage with speeches, 
songs, and ceremonies. We give the occasion formia 
order to make it memorable. We mark the occasione 
heighten our sense of its importance. 


The work of art 


The aesthetic experience. Works of art result whet 
the formal interest and the commemorative interest 
come together. They satisfy our desire for form and. 
the same time, remind us of something we ens 
valuable. But when we experience a work of art, we 
not feel two separate interests. They join to create’ T 
cial experience for us. Scholars call this the aesthett 

erience. ‚ 
: The Greek epic poem the Odyssey appeals pen 
way that unites the two interests into one. Itis E 
story about basic human problems and a study : 
sourcefulness and adaptability of human ae 
also a cunningly told tale, with suspense and i 
other words, its form enhances its meaning ee 
sey). In the same way, Vincent van Gogh's ра 2 
flowers is not just a formal composition oí s pe 
colours. It has a bright vividness that — de 
as a kind of symbol of nature bursting wit scie 
other examples of the way formal and gts do pais 
interests come together, see Painting Wi 

aint?). jonsi 
: Works of art may differ widely in the рор еше 
which they combine formal and соттет pn 
ests. Toward one end of the scale, where t edies o 
orative interest is strongest, we have the i : 
Shakespeare. They deal with fu ndamenta i ckagaina 
tions, move us profoundly, and ec 
again as we discover more subtle an коп. 
in them. We also have the religious p i 
aissance, the medieval cathedrals ий and Joham 
sculpture, the great novels of Leo Tols m ге 
Sebastian Bach's Mass in B minor. Butt P ilosophic 
do more than convey religious ba n an satis 
attitudes. They appeal through their e 
ing patterns of perception. t 

Toward the iher Ч of the scale, n absit 
memorative interest is weakest, We pà culptures TP 
or nonrepresentational paintings г ала Constanti? d 
include Pablo Picasso's cubist pes The elemen 


mean 
plex ie 


Brancusi's Bird in Space (see Painting” The f e 
paintingl; Sculpture [picture: Bird m a unterp?' 
interest predominates in the melody namber 


of Bach's Preludes and Fugues and In 


беп drawing designs on a street 


579 / 
painter Frank Stella working in his studio 


геа 
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Students examining a painting by El Greco 


and enjoyi 
о1о cdit among humanity's most important activities. Some people like to 
r left. Art masterpi as a form of recreation, above left. Others become professional 
“shout history Inc MID can be studied, right, for pleasure and to learn how artists 
about such subjects as love, religion, and social justice. 


всу) 
озе 8. 
0 нд This is also true о the formal 
же Suc Works allet or the freer styles of modern 
Ж Yet evn аге пог vehicles for philosophical 
"Rte of the comm Te, some experts argue that there is 
йе; of eae interest. We may detect 
ai Painting, Sid in S. grace, or vigour even in an ab- 
eS capture се does not represent a bird, 
ludes and Fy ething of the bird's swift flight. 
ring of force bp as well as the dances, have 
inh у, or majesty that resemble qualities 


Bea uman |і d 
stribe and ES find worthy of attention. 

the two een Sometimes scholars try to 
ЧАША sts as those of beauty and signifi- 


Boe formal interest with the desire 
® other peo : ul things. 

lise the crga who have thought about art 
ad У that he form TEN in a broader sense. These 
"ong Density of al satisfaction of sheer design 


th я 
Ute to beauty, € commemorative aspect both 


Beauty and usefulness. Beauty, even in the broader 
sense, is independent of usefulness. Certain kinds of 
works of art, such as paintings and music, have little or 
no use apart from their value simply as works of art. Of 
course, we could use a piece of sculpture to hold a 
door open, but its only real use is as sculpture. Other 
objects, such as chairs or cups, are designed to perform 
special functions. Yet they too are sometimes consid- 
ered works of art. They may even be exhibited in muse- 
ums if they produce aesthetic experiences. 


Grouping the arts 


Generally speaking, works of art have certain things 

in common. Each presents something to our sense- 

erception, such as the music we hear, or to our imagi- 
native contemplation, like the story we read. Each one is 
set off from other things in some way. For example, a 
statue stands on à pedestal, and a play takes place on a 
stage. This way of setting the work off helps us grasp it 
as a whole. The work is always more or less compli- 
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cated. For instance, the play has several characters, the 
painting consists of several shapes or colours, and the 
music contains a variety of sounds. The work is always 
organized to some degree into a unified whole. 

At the same time, works of art differ in important 
ways. Some, such as operas and novels, can tell a story. 
Others, like still-life paintings or chamber music, cannot. 
Some, such as music and poetry, take time to unfold. 
Still others, like painting, are presented all at once. But 
this difference should not be stressed too much, be- 
cause it takes time to see a painting fully, just as it does 
to listen to a symphony. Some works of art, such as 
sculpture, come to us just as they left the hands of their 
creators. Others must be performed or interpreted for 
us. The orchestra plays music or the builder puts the ar- 
chitect's plans into solid form. 

But perhaps the most fundamental way of classifying 
works of art is in terms of the kinds of elements that 
make them up. Arts that use words differ from those that 
do not, because words introduce a special sort of refer- 
ence into the arts. 

Verbal art is literature and oratory. Literature can be 
divided into poetry, fiction, and the essay. Literary critics 
have suggested a number of ways by which to distin- 
guish literary works from other kinds of writing, such as 
science or history. See Literature and Oratory. 

Nonverbal arts include two main types. These types 
are (1) musical composition and (2) visual design. Works 
that consist of patterns of sound, pitch, or rhythm are 
musical compositions. Even a simple melody, or a drum 
solo with no melody, can be considered music. Works 
that consist of patterns of line, shape, and colour are vis- 
ual designs. 

The arts can be divided even further. For example, we 
can divide visual designs according to the kinds of ma- 
terials that are used and the way the designs are pro- 
duced. In this way, we can distinguish photographs and 
prints from paintings. In a group of prints, we can sepa- 
rate etchings from lithographs. Pictures may be painted 

with oils and with water colours, 

A third group of nonverbal arts, which some experts 
consider part of the second group, produces three- 


The useful arts bring beauty and imaginative design 00% 
everyday objects. The chairs shown above are considered 
of art as well as practical pieces of furniture. 


dimensional objects which we can see from several 
points of view, and also can touch. They are sometimes 
called the p/astic arts, and include sculpture, anchie 
ture, fine glassware, jewellery, and furniture. 
Mixed arts are combinations of the basic arts. Fore 
ample, songs and oratorios consist of music and poe? 
Dance is a combination of music and action. Dramă 
combines action, words, and stage scenery. -— 
Scholars often wonder whether other senses 
sight and hearing might be used for works ofA 
Should a dinner that is made of gourmet 2: 
soup to nuts be considered a work of art? СО ; 
of different odours be considered a work of aff 


Enjoying the arts нд 
People who love music, who сап lose be 
book, or who can spend hours painting аР {ошай 
barn know the deep satisfaction that can 0 


action ста 
It is not easy to express this satisfaction ПЫ be 
some partly mysterious way, works of à 


cate without using nosti 
Music is one 0 
portant of these ats: 


ition may 
cal composition asso 


dings that provide the deepest experiences and are of 
мдей value in our lives 

Afine piece of music, a masterpiece of painting, or a 
сие play has the power to capture and hold our ful- 
stand most concentrated attention. We are completely 
wnpped up in it, and everything works out right. The 
asic comes to the right close at the right time and in 
fu night way. The play ends, not necessarily on a happy 
ste, but in a way that seems inevitable and appropriate. 
мне grow more and more aware of the painting, its 
wets seem to belong together and to be made for each 
ser. We perceive harmony in the object, and feel har- 
sony within ourselves. 

When the aesthetic experience has ended, we often 
in uplifted and refreshed. Our eyes and ears, or our in- 
ight into other persons, may be sharpened and refined. 
We may feel more at home with ourselves. Works of art 
ie value for us in some such way as this. 

ris this value that marks the difference between 
peat art and simple entertainment. A work that is fairly 
*wy to understand and appreciate takes little effort on 
&r part. It may give us pleasure. But it does not involve 
wr emotions or our attention ata deep level. It may take 
wr minds off our troubles for a time, but it does not 
Se us the spiritually enriching experience of vital and 
wáerly design. 


Studying the arts 


їо enjoy the special value of works of art, we must be 
tady to give a great deal to them. The greatest works of 
кіс апа poetry often present difficulties. We cannot 
cepe to master them all at once. And we cannot always 
90 what is worthy in them at a glance. It is possible to 
om satisfaction out of music while reading a 
ы sam or peeling potatoes. But we must listen with 
Saris of ion before we can find the riches in great 

ks of music, 
Em us feel that we cannot find much to enjoy in 
faction ner But most of us can find aesthetic sat- 
йод A mus of the arts—if we know how to go 
ty teg many of us find that music, painting, or po- 
fme es an inexhaustible source of joy for a life- 


gel time, we may discover whether we our- 
Юшсе of н the ability to create art. If we do, we have а 
m ean we do not want to miss. Children 
twing Cep learn to sing together, and study 
"sand lo persons try amateur acting, or write sto- 
Professional ar Some have great talent and become 
Меп those E rtists. Others may remain amateurs. And 
Puch creative a who conclude that we do not have 
"ürpens ou. е ability find that trying to paint or write 
hears, Perceptions and adds to our enjoyment of 


There į 
Ne Б Mee à more theoretical approach to the arts. 
Ens they di to think about some of the deeper prob- 
ties to fin Present. This is the study of aesthetics. It 

er, and а makes one work of art better than ап- 
"im (see A ether there are objective standards of criti- 
Tis conn esthetics), It considers how our interest in 

ected with our other great philosophic 


Intereg 
tS~ sci 
science and religion, Critics and philosophers 


ve studi 
me philos such questions. In asking them, we be- 
Osophers ourselves, 
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Related articles in World Book include 


Kinds of art 
Architecture Literature 
Commercial art Lithography 
Dancing Music 
Drama Painting 
Drawing Photography 
Engraving Poetry 
Fashion Pottery 
Film industry Sculpture 
Graphic arts Theatre 
Interior decoration 
Styles of art 
Arabesque Islamic art 
Art deco Naturalism 
Art nouveau Pop art 
Baroque Realism 
Byzantine art Rococo 
Carolingian art Romanticism 
Classicism Surrealism 
Gothic art 
Elements of art 

Aesthetics Perspective 
Design Rhythm 

Other related articles 
Avant-garde Mosaic 
Bookbinding Printing 
Handicraft Royal Academy of Arts 
Jewellery 


Art deco, also called style moderne, was à style of de- 
sign that became popular during the 1920s and 1930s. It 
was used chiefly in furniture, jewellery, pottery, and tex- 
tiles. Most art deco designers created objects that could 
be mass-produced, rather than such individual works as 


paintings and sculptures. 


The term art deco comes from Exposition Internation 
ale des Arts Décoratits et Industriels Modernes, the title 
of a design exhibition held in Paris in 1925. Art deco was 


Mixed arts blend several а! 
Coppélia, above, by the Frenc 
bines dancing, drama, music; 


rt forms. For example, the ballet 
h composer Léo Delibes, com- 
and costume and scenery design. 
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Mahe cabinet with kingwood veneer and ivory inlay 
(about 1973 by Emile-Jacques Ruhlman, Brooklyn Muscum, New York 1 


Art deco furniture, such as the cabinet shown above, has а 
look of sleek elegance that was characteristic of the style. 


characterized by geometric shapes, smooth lines, and 
streamlined forms. Many art deco works were made of 
chrome, plastics, and other industrial materials. Design- 
ers also used such expensive materials as crystal, ivory, 
and silver. The style featured a look of sleek elegance 
that was associated with wealth and sophistication. 

See also Furniture (Art deco), 

Art Gallery of New South Wales, in Sydney, Aus- 
tralia, was established by the government in 1875. The 
gallery contains many of the most important Australian 
impressionist and postimpressionist paintings, as well 
as European works dating from the 18005 and 1900's. It 
also has paintings by Asian, Aboriginal, and Melanesian 
artists, 

Art Institute of Chicago is a public museum of art 
and a cultural and educational centre in the United 
States, Collections displayed at the Art Institute include 
paintings and sculpture; prints and drawings; European 
and American decorative arts; Oriental and classical art; 
photography; textiles; and the arts and crafts of Africa, 
Latin America, the Pacific Islands, and pre-Columbian 
America. 

The painting collection, with examples from the 
13005 to the present, is best known for its works by 
French impressionists and postimpressionists, The large 
collection of prints contains unique examples by mas- 
ters of the 1400s and important series by French artists 
of the 1800s, 

The Oriental galleries show a variety of the arts of the 
Far East, with notable collections of bronzes, sculpture, 
and Japanese prints. Furniture, glass, pottery, and metal- 
Work are displayed in the galleries of the museum's De- 
partment of European Decorative Arts. 

The Art Institute was founded in 1866 as the Chicago 
Academy of Design. In 1882, it was incorporated under 
its present name. It has occupied its present site on 


Michigan Avenue since 1893. It is governed by a board 
of trustees and supported mainly by private funds, 
Art museum. See Museum (Art museums). 
Art nouveau was à decorative style of design that 
flourished from the 18905 until about 1910. The termat 
nouveau means new art in French. It comes from the 
name of a Paris art gallery, Maison de l'Art Nouveau The 
gallery exhibited many works created in this style of de 
n. 
m nouveau was an ornate style, characterized by 
long, flowing lines that twisted in snakelike fashion it 
was used mainly for furniture and interior decoration 
and in the design of glassware, jewellery, and other or 
namental objects. Some artists used the art nouveau 
style for such graphic-design works as book illustrations 
nd posters. 
j The drawings of the English artist Aubrey ba 
and the posters of Henri de Toulouse-Lautrec Я ia 
are outstanding examples of art nouveau grap ne 
sign. Other leading figures in the art nouveau a a 
included Emile Gallé of France and Louis e 
fany of the United States, both of whom саг кр 
ful glassware. Such architects as Antonio б шд», 
and Victor Horta of Belgium also incorporated e 
style in their work. К р 
3 34 des Beardsley, Aubrey V. (with picture); Furi: 
ture (Art nouveau; picture). те 
Artemis was the goddess of chi 3 
е Setimes identified with the moon 
Selene in Greek mythology. The Roman a m 
closely resembled her. Artemis was ше а А 
Zeus, the king of the gods, and the god iem 
Greek god Apollo was Artemis twin brother. 


Idbirth and hunting, 


Т 
ш! vases about d 


Enamel paintings on ЕУ cgo м" 


гухи 


Mucha: Hy Ву flowing lines 
ses shown ? 


about 1900 


Art nouveau is characterized by — 
snakelike fashion. The images on t os 
painted in this style, which was pop 


Artemis, a virgin goddess, demanded that all her fol- 
imers dedicate themselves to lives of purity. According 
wone myth, Artemis drove away one of her followers, 
te nymph Callisto, after Callisto became pregnant by 
leus. Another myth tells of the mortal hunter Actaeon, 
who accidentally saw Artemis naked one day. Artemis 
штей Actaeon into a stag, and his own dogs killed him. 

The Greeks believed that Artemis protected all young 
hing things. But Artemis did not always act as a protec- 
tess. She and Apollo could be cruel and destructive, 
andthe Greeks often blamed them for sudden death. Ar- 
tenis and Apollo killed the children of Queen Niobe of 
Thebes, who had boasted that she was better than Leto. 
‘nists showed Artemis as a beautiful huntress carrying 
ibow and a quiver of arrows. 

e also Diana; Niobe; Arethusa; Iphigenia; Orion; 

е. 
Arteriosclerosis is a disease of the arteries. It is 
shen called "hardening of the arteries" because it in- 
‘oles hardening, thickening, and loss of elasticity in the 
ery walls. 

There are several forms of arteriosclerosis. Two types 
ie Mónckeberg's degeneration, in which the middle 
her ofthe arteries becomes stiffened by calcium de- 
posits, and arteriolar sclerosis, which affects the body's 
‘niller arteries, But by far the most widespread form of 
Teriosclerosis is the type called atherosclerosis. Ather- 
сани affects medium and large arteries, especially 

se that carry blood to the heart, brain, kidneys, and 

The effects of the disease appear mainly in middle- 
E oder people, but they may also strike young 
E Atherosclerosis ranks as a major health problem 
val developed countries. The remainder of this arti- 
Iscusses atherosclerosis. 
“a Atherosclerosis begins when certain fatty 
gi in the bloodstream— particularly choles- 
m deposits on the inner lining of the arteries. 
pod of years, these deposits, called fatty 

hs 5» arge and thicken to form p/aques. The 

d ae rough edges that irritate the smooth lining 
Теше, causing cells to die and scars to form. 

Plaques! of dead cells, calcium, and scar tissue in 

ising th Lai the arteries hard and narrow, de- 

is ha е flow of blood, The rough surface of the ar- 
: 7 Cause a thrombus (blood clot) to form on the 


Verial 
мбар Athrombus can cause an artery to block 


Ce $ 
п ple factors are associated with the develop- 
hipertensio, Tosclerosis, The three major risk factors are 
Nd high ble, ve blood pressure), cigarette smoking, 
адо se levels of cholesterol. Other important 
mals, ae Ts physical inactivity, diabetes 
Md русе, ood levels of fatty compounds 
ШЫ bn herosclerosis result from the decreased 
Murisheg through the diseased arteries. Tissues 
n, “ined these arteries do not receive enough oxy- 
Use базе in the blood supply to the brain can 
Ptoms, aed Numbness, slurred speech, and other 
Puce sey the heart, decreased blood supply can 
"прые blo Те chest pain called angina pectoris. The 
te brain res age of an artery supplying the heart or 
uits in a heart attack or a stroke, respec- 
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tively. A reduced flow of blood to the kidneys may cause 
hypertension or kidney damage. In the legs, it may 
cause pain while walking, skin sores, or gangrene (death 
of tissue). 

Prevention and treatment. Most doctors believe 
that many cases of atherosclerosis can be prevented by 
reducing exposure to risk factors. Therefore, doctors ad- 
vise people to avoid cigarette smoking, to slim if over- 
weight, and to exercise regularly. Detection and control 
of hypertension and diabetes mellitus are especially im- 
portant. Many doctors also recommend a diet low in 
cholesterol and saturated fats. 

Treatment of atherosclerosis, like prevention, centres 
on reducing the risk factors. Some patients also receive 
drugs that lower the blood levels of cholesterol. If a 
major artery becomes obstructed, surgery may be nec- 
essary. In severe cases, the diseased arteries may be re- 
placed or bypassed by grafts of natural or artificial ves- 
sels, Another technique involves threading a balloon- 
tipped catheter (slender tube) into the blocked artery. 
The balloon is then inflated, thereby flattening the block- 


age against the artery wall. 

Related articles in World Book include: 
Aneurysm Heart (Coronary artery dis- 
Angina pectoris ease; Heart attack) 
Artery Hypertension 
Cerebral haemorrhage Stroke 
Chelation therapy 


Artery is the name of the tubes or blood vessels 
through which blood is pumped away from the heart to 
the various parts of the body. The blood carried by most 
arteries is bright red because it has picked up oxygen 
while passing through the lungs. However, the blood 
that flows through the arteries connecting the right side 
of the heart with the lungs has not yet picked up oxygen. 
This blood has a brownish colour. If an artery is cut, 
blood gushes out in a series of spurts timed with the 
heartbeats. Veins differ from arteries because they carry 
the blood back to the heart instead of away from it. Ifa 
vein is cut, blood flows from it in an even stream. 

When a large blood vessel has been cut by accident, 
the difference in the colour and flow of the blood from 
the vessel makes it possible to tell whether an artery or 
a vein has been injured. 

The walls of arteries are made up of three layers. 
The outer layer consists of elastic tissue, and the middle 
layer is muscle. The inner layer, or lining, of the arteries 
is made of thin, smooth cells of the same kind that line 
the other blood vessels and the heart. Each time the 
heart beats, the elastic walls of the arteries swell to 
make room for the blood forced into them. Then their 
muscular tissues slowly contract again. This squeezes 
the blood farther along the length of the arteries and to- 
ward the capillaries. In this way, the arteries do a con- 
siderable share of the work that keeps the blood circu- 
lating through the body. If the arteries had rigid instead 
of elastic walls, the heart would have to pump all the 
blood without the arteries assistance. Asa result, the 
heart would work much harder than it does. This is what 
happens to people who DNE from arteriosclerosis 

i ries). 
is fes vi The largest of all the arteries is 
the aorta. It is directly connected with a chamber ofthe 
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Muscular layer Internal layer Outer layer 


Cross section of an artery 


heart. The heart pumps oxygenated blood through the 
aorta and its many branches to nearly all parts of the 
body. Two small but important branches of the aorta are 
the coronary arteries. They supply the blood by which 
the heart muscle itself is nourished. The right and left 
carotid arteries carry blood to the two sides of the head 
and neck. Blood flows through the right and left subc/a- 
vian arteries to the shoulders and arms. Numerous other 
branches of the aorta furnish blood to the internal or- 
gans. In the abdominal region the aorta divides into two 
large branches, the right and left i//ac arteries. These ar- 
teries have branches that supply the organs located in 
the pelvis. The iliac arteries then continue downward 
into the legs, where they become known as the femora/ 
arteries. 

After the arterial blood has passed through the body 
and has picked up impurities, the veins collect it and re- 
turn itto another chamber of the heart. The heart pumps 
this blood through the pu/monary artery to the lungs. 
Here the blood takes on a new store of oxygen. It then 
returns to the heart, where it is once more pumped out 
through the aorta. 

See also Aneurysm; Aorta; Arteriosclerosis; Blood 
(pictures); Heart; Vein. 

Artesian well is a well that taps ground water which 
is under pressure. Such water rises to the surface with- 
out the aid of a pump if enough pressure exists. The 
term artesian well also refers to any extremely deep 
water well. 

Most artesian wells tap a layer of porous material 
filled with ground water. This layer, called an aquifer; 
may lie between two layers of clay or some other mat- 
erial that does not hold water. The aquifer may be tilted, 
and so it soaks up surface water at the upper end. This 
water seeps down in the aquifer, supplying the reser- 
Voir of ground water. An artesian well flows naturally 
because of the pressure exerted on the water in the aq- 
uifer by the water entering at the aquifer's upper end. 

If the water does not reach the surface under its own 
pressure, but must be pumped out, it is classed as sub- 


Clay and 
impermeable rock 


Aquifer 


An artesian well, as shown in this cross-section drawing, tas 
a layer of permeable rock filled with ground water. un 
which lies between layers of clay and impermeable bn " 
up surface water at its upper end. Pressure exerted by the 
flowing water causes the water in the aquifer to rise. 


artesian water. Most of the water is hot whenit hee 
the surface because of the heat it has absorbed 
interior of the earth during its long period of ec 
ground storage. In some places, the water is boi s 
when it reaches the surface. It usually contains pa 
salts. Some of it contains so much mineral West К 
cannot be used to water stock. Artesian water : aie 
available in sufficient quantities for it to be use 
nd. : 
Ca where artesian wells can be bet зр called 
artesian basins. The word artesian comes je та 
province in France, where artesian wells we! 
drilled during the 11005. 
See also Australia (Undergroun 
n Basin; Ground water. joins 
Arthritis is any of more than 100 diseases P 
Victims of arthritis suffer pain, sie ^ 
their joints. Many people are crippled by 
The terms arthritis and rheumatis " 
terchangeably. However, теши utis 
term that refers to a variety of disor А S natisni Te 
muscles, and connective tissue (see R ritis th 
two chief forms of arthritis are ойедал у 
common, and rheumatoid arthritis, the : 
common. e joint di 
Osteoarthritis, also called degenerative уре 
joi rs out. Many €" int 
ease, occurs when a joint wea | occur if ajo! 
ple have osteoarthritis, and it may à ШЕ E 
has been injured many times. The jo knees, lower bi 
affected are those of the hands, bips especial 
and neck. Severe disability may resu' 
hips or knees are badly diseased. 
Patients with osteoarthritis suff 
area and may feel a grating sensa 
In osteoarthritis, the cartila 
breaks down, causing those bon d 
other. Knobs of bone and hardene and d formi 
velop in the joint, causing swelling motors seek tor 
Osteoarthritis cannot be cure и: om be 
lieve the pain and prevent the pa i 
abled. Treatment includes ow" 
specially designed programmes oa 
paedic surgeon may repair à sev 


d water); Great Arte 


be affici 
ain in the? ovè 
tion when they 


Thetwo main types of arthritis 

sary forms of arthritis can disable the joints. In a healthy joint, 
aage covers the ends of the bones. In osteoarthritis, the car- 
fage disintegrates and the bones rub against one another. In 
seutoid arthritis, inflamed tissue in a joint leads to erosion 
whe cartilage and the bones. Joints affected by severe cases of 
*ematoid arthritis may stiffen in deformed positions. 


Healthy joints 


Disintegrating 
cartilage 


Reumatoid arthritis 


Inflamed 


"place it wi 

Materials, th one 
Rheu 

д" ja 


made of metal and plastic or other 


БШШ id arthritis is often called the “great crip- 
butt ca its victims are between the ages of 20 and 
Joints afi strike children or elderly people. 

ат atas by rheumatoid arthritis are hot, painful, 

9 knuckles ds The disorder affects chiefly the wrists 

its, rhe Dut it may occur in any joint. In many 

юу, rorum arthritis spreads throughout the 

Мтне organs and connective tissue. If it re- 

s ed, the diseased joints eventually stiffen 

Positions. Rheumatoid arthritis may remain 


"ods ia patient's life or disappear for varying pe- 


Ntheumatni 
s s a arthritis, inflamed tissue and other sub- 
«вее ^ int erode the bone and cartilage. Doctors 
A туруне is caused by either microorganisms 
NUS oe body's attack on its own tissues), oF 
ууа he System). Some people inherit a tend- 
"eumatoid arthritis, 


Arthropod 607 


f Doctors try to prevent the disease from disabling its 
victims. Treatment includes rest, special exercises, and 
aspirin or other drugs. In extremely severe cases, injec- 
tions of a gold compound may be used. A badly dam- 
aged joint can be repaired or replaced. 

Other forms of arthritis include gout, ankylosing 
spondylitis, and septic arthritis. Gout victims suffer re- 
peated flare-ups of painful swelling, but they feel well 
between attacks. The bunion joint, which connects the 
big toe and the foot, is affected first in most cases. Gout 
is caused by the presence of too much uric acid in the 
blood. During an attack, this chemical takes the form of 
needle-shaped crystals in the joints. Some people in- 
herit gout. Alcoholic beverages and rich food can lead 
to an attack in people who have gout, but they do not 
cause the disease. Doctors prescribe drugs to reduce 
the inflammation and to prevent further attacks. See 
Gout. 

Ankylosing spondylitis attacks chiefly young men. The 
spinal joints become inflamed, and the patient develops 
a rigid, stooped back. Most victims of the disease have a 
rare blood type called HLA B-27. Treatment consists of 
physical therapy and drugs. 

Septic arthritis is infection of a joint by bacteria. Its 
commonest forms occur after a lung or skin infection, 
surgery on the joint, or any of several venereal diseases. 
In most cases, early treatment with antibiotic drugs pre- 
vents crippling. 

See also Disease (picture: Rheumatoid arthritis). 
Arthropod is any animal that belongs to the major di- 
vision, or phylum, of the animal kingdom called the Ar- 
thropoda. This term is formed from two Greek words, 
and means jointed feet. Actually, the legs, rather than 
the feet, are jointed. All the Arthropoda, or arthropods, 
have jointed legs. Among the most important groups of 
arthropods are the following; (1) insects, including cock- 
roaches, beetles, bees, butterflies, and many others; (2) 
crustaceans, including such well-known animals as 
crabs, lobsters, shrimps, and barnacles; (3) arachnids, in- 
cluding mites, ticks, spiders, and scorpions; (4) chilo- 
pods, or centipedes; and (5) diplopods, or millipedes. 
The arthropod phylum contains more than three- 
quarters of all the different kinds of animals. Insects 
make up the largest class of arthropods in terms of the 
number of species. à 

The bodies of arthropods, as well as their legs, are 
made up of sections. Among some primitive arthropods, 
each section of the body has its own pair of legs. Most 
of these legs are used for swimming or walking. In 
some types of arthropods, certain legs have developed 
special shapes and uses. Some serve as sucking organs, 
some are jaws, some serve as weapons of attack and de- 


fence, and some are sense organs. Insects lack most of 
the pairs of legs found in other arthropods. They have 
only three pairs. One pair is attached to each segment of 
an insects chest or thorax. Insects also may have one or 
wings. 
ош, lide an outside shell, or exoskeleton, that 
contains a stiff, horny material called chitin. Certain ar- 
thropods, such as flies and moths, have only thin, ek 
shells. Others, including crabs and lobsters, Ly ick, 
strong shells. Nearly all arthropods have à kind of heart 
and blood system and usually a well-organize poou 
system. Some arthropods have simple eyes, some have 
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Crustacean (crab) 
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Diplopod (millipede) 


Arachnid (spider) 


Insect (beetle) 


Chilopod (centipede) 


Arthropods form a major division of the animal kingdom. All of these animals have jointed legs. 
Examples of some of the most important groups of arthropods are shown above. 


compound eyes, and some (including many insects) 
have eyes of both types. 

See also Arachnid; Centipede; Crustacean; Insect; 
Millipede. 


Arthroscopy is the technique of using an arthroscope 


to examine a joint of the body. An arthroscope is a 
straight, tubelike instrument with a series of lenses and 
optical-fibre bundles. It comes in sizes from 2 to 5 milli- 
metres in diameter, It can be inserted into a joint 
through a small incision. A light transmitted by the opti- 
cal fibres to the tip of the arthroscope illuminates the 
joint. Using an arthroscope, a doctor can thoroughly ex- 
amine a patient's joint and perform certain surgical op- 
erations. 

Doctors use arthroscopy mainly on shoulder, elbow, 
hip, and knee joints. The problem most commonly 
treated by arthroscopy is torn cartilage in the knee. The 
doctor diagnoses this problem by looking into the knee 
joint through the arthroscope. Then the cartilage is re- 
moved with other instruments through a second inci- 
sion. 

The main advantage of arthroscopic surgery is that 
the operation can be performed through a small inci- 
sion at the joint. As a result, a patient can sometimes 
have the surgery and leave the hospital the same day. 


Also, the patient experiences a minimum amount of dis- 
comfort, and healing time is much shorter than for other 


methods of surgery. 


Arthur, Chester Alan (1829-1886), was the 21st presi- 


dent of the United States (1881-1885), He succeeded 
James A. Garfield, who had been assassinated, 

Г His administration was notable for its honesty and ef- 
ficiency. In 1883, he signed an important Civil Service 
Act. It provided for hiring government workers on the 


m 
joint pr". 
i d treat |0! ir 
Arthroscopy allows a doctor to examine or оре een 
lems. In the picture above, the tubelike 
serted into a patient's knee joint 
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sy separate from New South Wales and received its 
qm Legislative Council. Arthur set up an efficient civil 
enice and did much to put down bushranging in the 
colony. 
bur is best known for his unsuccessful attempt to 
купе military action against the Tasmanian Aborigi- 
ses He formed a line of more than 3,000 soldiers and 
wtlers to drive the Tasmanian Aborigines into the Tas- 
san Peninsula, on the southeast corner of the island. 
futhis men captured only two Tasmanians. In 1833, he 
sublished a notorious penal settlement at Port Arthur 
onthe south coast of the Tasman Peninsula. 
Arthur was born at Plymouth, in England. He joined 
fearmy in 1804. He landed in Van Diemen's Land to 
ke up duty as lieutenant governor in 1824. He was ap- 
pointed lieutenant governor of Upper Canada in 1837, 
and governor of Bombay, in India, in 1842. He published 
Observations upon Secondary Punishments (1833) and 
Defence of Transportation (1835). He returned to Eng- 
land in 1846. 
See also Tasmania (History) and Tasmanian Aborigi- 
L3 
Arthur, King, was a legendary king of medieval Brit- 
än He became the main character in some of the most 
popular stories in world literature. For almost 1,000 
1915, writers have told of Arthur's brave deeds and the 
‘dentures of his knights of the Round Table, 
Areal Arthur probably existed, but historians know 
'feabout him. Storytellers passed on the earliest tales 
‘bout Arthur by word of mouth. These storytellers may 
based the tales on an actual British leader who 
tog victories over German invaders in the early 
3 
The earliest accounts of Arthur were from Celtic, 
Nand French sources. In Latin sources, Arthur's fa- 
Was King Uther Pendragon, who fell in love with 
E the wife of the Duke of Cornwall. With the aid 
min, a Celtic magician, Uther took the form of the 
E conceived Arthur. Arthur was raised with- 
Magic s ge of his royal ancestry. But when he pulled 
dhi sword Excalibur from a block of stone, he . 
E the rightful heir to the throne of Britain 
Cold king. Later, Arthur married Princess 
re. Arthur had several residences. His favourite 
E Castle in southern England. 
thurs death. В 0 versions of the events that led to Ar- 
npe pe say he fought a war against the Roman 
pe. Eas, US and conquered much of western Eu- 
ing p Writers said he was called home before com- 


etin 
"ms conquest. He had heard that Modred, a 


Ounds received in the fight. 
бу over. th wrote that Arthur had completed his 
lu ang his € Romans. After he returned to Britain, Ar- 
Cup Sis began the quest for the Holy Grail, 
Ves $a that Jesus used at the Last Supper. After 
Queen d ed, a love affair developed between 
tithe CAN and Sir Lancelot, the greatest knight 
able. While fighting a war of revenge 


апу la 
Then fgg cet Arthur learned of Modred's treachery. 


T follo 
ind mrg ће battle that resulted in the death of Ar- 
d gone to hee Many people believed that Arthur 
е mythical island of Avalon to be healed 
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and that someday he would return to help his country in 
its time of need. 

Sir Thomas Malory compiled his famous prose ro- 
mance Le Morte DArthur (about 1469) from much ear- 
lier French and English romances about Arthur. Many 
ponte have based their novels or poems on Malory's 
work. 

See also Excalibur; Round Table; Holy Grail; Litera- 
ture for children (picture: Great illustrators of the 
190075). 

Artichoke is a large, thistlelike plant that produces ed- 
ible flower buds. The scales and hearts (centres) of the 
buds are eaten as vegetables, and the hearts are often 
tinned or frozen. Artichokes provide a number of vita- 
mins and minerals. Artichokes are sometimes called 
globe artichokes. They originated in the Mediterranean 
region. 

Artichoke plants stand 1.0 to 1.5 metres tall and may 
spread over an area 1.5 to 1.8 metres in diameter. In the 
spring, the crown (top of the root) sprouts a number of 
stems surrounded by large, coarse leaves. Round or ob- 
long buds develop at the tips of the stems and branches. 
The buds are immature flowers and may range in colour 
from light- to dark-green and may have a red or purple 
tint. Buds may weigh up 0.5 kilogram. 

Artichokes thrive in frost-free climates with cool, 
foggy summers. Commercial growers usually start arti- 
chokes from shoots, though the plants can grow from 
seeds, Artichoke plants may live more than 15 years. 
However, commercial growers usually replant their 
fields every three or four years to ensure strong, active 
growth. The buds are harvested before they mature. 
Some harvesting takes place in late summer and into the 
autumn, but most of it is carried out the following 

ing. 
p^ pian called Jerusalem artichoke is related to the 
sunflower and is not a true artichoke. See Jerusalem ar- 
tichoke. 

Scientific classification. The artichoke belongs to the com- 
posite family, Compositae (Asteraceae). Its scientific name is Cy- 


nara scolymus. 


The artichoke has prickly leaves and an edible bud. 
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Article is the name given to any one of three words—a, 
an, and the. They are used as limiting adjectives to point 
out one thing. Sometimes they are classified as deter- 
miners rather than adjectives. 

The definite article is the word the. It points out one 
special person, place, or thing. / sold the watch refers to 
the sale of one particular watch. The palace is the home 
of the queen refers to only one building and to only one 
person. The is also used to gain definiteness by empha- 
sis: “Is this the Mr. Evans?” 

Usually the specifies a noun as the particular one 
mentioned in a previous sentence or as a particular one 
that can be known from common knowledge. In the fol- 
lowing sentences, the first one specifies a particular 
book by name. The next sentence refers to it by using 
е. "1 read Black Beauty when | was a child. | cried over 
the book for days." In the next example, common knowl- 
edge dictates the use of the: "He threw his coat on the 
floor.” We know that "floor" can only refer to the floor in 
the room about which we are talking. Often a modifier 
following the noun introduced by the singles out the 
noun as an individual one. For example, "The plate on 
the table is dirty.” 

The indefinite articles are a and an. They do not 
identify an individual as the does. They often have the 
sense of any or every. Examples are: "An ordinary dog 
would have barked.” "He travelled once a year." 

An is used before words beginning with a vowel 
sound in order to make pronunciation easier and 
clearer. For example, it is difficult to say a egg, or a edi- 
tion. In early English, an was the only form used, but the 
n slowly disappeared before words beginning with con- 
sonant sounds, such as s, t, and b. The л also disap- 
peared before words that begin with vowels but sound 
like consonants. An example is a united nation. 

Usage of articles is often inconsistent. For example, 
we say to school, but to the library. Such nouns as flour 
and milk, which are thought of collectively, do not re- 
quire determiners: “Milk is good for you." Nouns that 
identify separate units and may be counted when they 
are plural require an article in the singular: "А hammer 
is a useful tool.” Use of the article with such nouns in the 
plural is optional: "Hammers are useful.” 

Using or omitting the article often changes the mean- 
ing of a sentence. The following three sentences are ex- 
amples; “А revolution changed the government.” “The 
revolution changed the government." "Revolution 
changed the government" The first sentence mentions a 
revolution, but does not specify any particular one. The 
second sentence refers to a particular revolution previ- 
ously mentioned or known to the reader. The third sen- 
tence refers to revolution as a process. 

Unnecessary articles often appear after such expres- 
sions as kind of or sort of. For example, that kind of hat, 
not that kind of a hat, represents standard usage. 
Articles of Confederation was the agreement 
ue Which the 13 original colonies of America estab- 

à government of states in 1781. They called their 
confederation the United States of America, continuing 
the name used in the Declaration of Independence. The 
mire cibo as - basic law of the new nation until 
Hec n of the United States went into effect in 

. gress of the Confederation operated the 
government under the Articles of Confederation. 


The Articles reflected the distrust of the colonists for 
a powerful central government. The document guaran- 
teed each state's sovereignty and independence and 
gave the states all powers not specifically granted to 
Congress. Each state had one vote in Congress regard- 
less of its size and population. Congress could not lewy 
taxes, regulate trade, or interfere with the states or their 
citizens. But Congress could declare war and peace, 
manage foreign relations, establish an army and nay, 
issue and borrow money, and control Indian affairs. 

The Second Continental Congress drafted the Articles 
of Confederation. Richard Henry Lee of Virginia first 
proposed the establishment of a confederation inthe 
Congress on June 7, 1776. Congress appointed a com- 
mittee to draw up a plan of union. Within a month, john 
Dickinson of Delaware prepared the first draft But Cor 
gress delayed adopting the Articles because of dis- 
agreements and problems of war. The delegates argued 
about how to share the costs of government and about 
the number of votes each state would have in Congress 

On Nov. 15, 1777, Congress finally agreed toa draft 
for the Articles of Confederation. Twelve states soon n 
ified it. But Maryland objected to the western land ) 
claims of Massachusetts, Connecticut, New York, le. 
ginia, the Carolinas, and Georgia. After these а 
sented to give up their land claims to the пш pay 
Maryland signed the Articles on March 1, 1781. 
cles became effective on that date. — "m 

George Washington, Alexander Hamilton, yor 
national leaders became dissatisfied with the 
Confederation. But amendments were асои е 
because all of the 13 states had to approve e ^ 
mand grew for a convention to revise the pec 
1786, delegates from five states, meeting pe um 
Maryland, proposed that a convention bec ion meti 
form the Articles. The Constitutional Nec E 
Philadelphia in 1787. It abandoned the Articles, 
wrote the Constitution of the United States. 

See also Continental Congress. ho has had PT 
Artificial eye is worn by a person fed removing 
removed because of disease or injury: pa 
an eyeball, a surgeon cuts free the optic n pisi 
muscles that move the eye. 
or metal ball in the cavity anc all. 
conjunctival tissue together in front et E b 
ficial eye is a curved shell of plastic o = a 
hind the eyelids and in front of the pla causes som 
and muscles. Movement the i 
movement of the artificial eye. " 
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is often hard to tell that a person ei necessa t 
The artificial eye is removed only wl M" 

ires little daily care. ы 
давсаг мем is a device designed о rig 
ural heart. Like the natural heart, it b ү one 
(chambers) that pump blood throug e other Ps 
tricle supplies blood to the lungs; 2 , Artificial à 
vides circulation for the rest o! " tients await 
are currently used in extremely ill Раса! hearts a Saj 
donor heart for transplantation. Art 2d n a dis? 
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Artificial hearts consist of two P tem (0 regu 
rate inlet and outlet valves, and а 55 


ac! 


jumping rate. Materials used to construct artificial 
hearts include polyurethane, plastic, and titanium. 

The artificial heart was invented by scientists led by 
Wilem Kolff, a Dutch-born physician. He first tested the 
deice in an animal in 1957. The first use of an artificial 
heart ina human being occurred in 1969. That year, а 
tam of surgeons headed by Denton A. Cooley of the 
Teas Heart Institute in the United States used the de- 
vice to support blood circulation in a patient until a nat- 
wil heart became available for transplantation. 

Scientists have worked to develop an artificial heart 
that can permanently replace a diseased human heart. In 
132, a surgical team led by William C. DeVries of the 
University of Utah in the United States, implanted an air- 
powered device as the first permanent artificial heart. 

Tie device used, an air-powered Jarvik-7 heart, was de- 
signed by American physician Robert K. Jarvik. The re- 
tinent, Barney B. Clark, survived for 112 days. Several 
dher patients also received Jarvik hearts as permanent 
feplacements, and one survived for 620 days. 

Scientists abandoned air-powered permanent artifi- 
tal hearts, however, in the late 19805. Some patients 
fad suffered strokes caused by blood clots that formed 
ithe pumps and then broke off and blocked brain ar- 
tries, Scientists also had become concerned for the pa- 
tents quality of life. The device had a large external 
Pwer unit that hampered movement and air tubes that 
Wssed through the skin. 


hairpowered artificial heart 


кышы heart, an air-powered artificial heart has two ven- 
Eu ambers). Each ventricle has inlet and outlet valves. A 
EU pumping mechanism in each ventricle expands and 
wh bey blood through the body. Air tubes connect the 
e$ with a power system that drives the pumps. 
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In the 1990's, scientists concentrated on developing 
an artificial heart run by a compact electric motor inside 
the body and a battery pack outside. A process called /n- 
ductive coupling transmits power from the batteries to 
the motor without piercing the skin. This design could 
90 as a temporary or permanent replacement for а 

iseased heart. 

Artificial insemination. See Breeding (Animal 
breeding); Dairying (Improvements in dairy farming). 
Artificial intelligence is a branch of computer sci- 
ence. It is concerned with designing computer systems 
which perform tasks that seem to require intelligence. 
Such tasks include reasoning, adapting to new situa- 
tions, and learning new skills. For example, people can 
work out how to use a tool they have never seen before, 
they can recognize faces, and they can learn new lan- 
guages or how to diagnose diseases. Most computers, 
however, can only follow a strict set of instructions. 

The main approach to research in artificial intelli- 
gence concentrates on expanding the ways computers 
can use problem-solving knowledge. This research has 
led to the development of computers that are capable of 
performing complicated—though extremely special- 
ized—tasks. For example, artificial intelligence systems 
have been produced that can diagnose diseases and lo- 
cate minerals in the earth. Such systems are often called 
expert systems. They require programming vast 
amounts of knowledge into the computer to provide the 
basis for its thinking’ abilities, To diagnose a disease, 
for instance, a computer needs to be given knowledge 
about thousands of possible symptoms and how these 
symptoms are related to hundreds of possible diseases. 

Artificial intelligence researchers are seeking to build 
other systems that would be helpful in the workplace 
and in the home. For example, they are trying to develop 
computers that can "see" what robots in factories are 
working on and guide the robots’ movements accord- 
ingly. 

See also Turing, Alan M. 

Artificial limb is a synthetic replacement foran arm 
or leg lost as the result of injury, disease, or à birth de- 
fect. An artificial limb is also called a prosthesis. No arti- 
ficial limb can perform all the functions of a human limb, 
but a well-fitted prosthesis сап help a person participate 
i lay activities. 

а ан sep artificial limb. An individual 
prosthesis must be custom-made for each patient. In 
most cases involving an amputated limb, the remaining 
stump must heal and shrink before it can be fitted with a 
permanent prosthesis. For several weeks, the d 5 
wrapped tightly with elastic bandages to help it shrin 

to a firm, smooth surface. During this time, the porsan 
exercises the remaining limb muscles to prosene their 
strength and movement, and to promote circulation. à 

The next step in preparing а prosthesis involves a - 
ing a plastic socket that will fit over the stump snugly 
Жы comfortably. А cast for the socket may ee 
by wrapping the stump with bandages soaked in we! 

Н nd letting them harden. After the bandages are 
iade they serve as a mould. Liquid plaster poured 
into this mould provides a model of the ae siena is 

ke the socket. A socket can also be made by 
use ag softened plastic directly onto the stump, 
m is protected by thin layers of cloth and rubber. 
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An artificial arm or leg is attached to the socket. Mat- 
erials used in making artificial limbs include plastic, fi- 
breglass, metal, and wood. Light metal supports at- 
tached to the socket may contain an artificial joint to re- 
place an elbow or a knee. The prosthesis ends in a 
substitute hand or foot. Some hand substitutes look like 
a real hand, but most consist of a pair of metal hooks 
that act as tongs. A foot substitute has the same general 
shape as a normal foot. Most prostheses are attached to 
the body by means of straps or suction. 

Control of artificial limbs. Most artificial arms are 
controlled by an attached stainless steel cable that loops 
around the opposite shoulder. Movements of that shoul- 
der produce movement in the corresponding arm pros- 
thesis. Artificial legs are chiefly controlled by the body's 
normal movements while walking. 

In the early 19605, researchers developed a type of 
prosthesis controlled by myoelectricity—the electric 
current produced when a muscle contracts. Metal discs 
inside the socket touch the tissue of the stump. The 


An artificial leg can enable an amputee to participate in many 
activities, even such vigorous sports as tennis. 
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A myoelectric artifi 
cial arm responds to m 
tri uscle c 
in the remaining upper arm or shoulder. en gue. 
rue à tiny electric current, which i. 
the socket of the artificial arm. The 


of the battery pack, whi 
The sews Ад which powers 


The contractions gen 
5 picked up by electrodes in 
current controls the output 
с а motor that bends the elbow 
fitted with an artificial hand or a prosthetic hook 


discs pick up myoelectric impulses, which are then am 
plified and used to control an electric motor in the pros 
thesis. In most myoelectric arms, impulses from one 
muscle bend the arm and those from another muscle 
straighten it. Similarly, impulses from опе arm muscle 
open a myoelectric hand, and those from another 
muscle close it. These actions are similar to the natural 
muscle contractions in a human arm. 

See also Engineering (picture: Biomedical engineers 
Handicapped (picture: Rehabilitation of the handi- 
capped); Occupational therapy; Prosthetics. 
Artificial respiration is a life-saving measure used 
to force air into and out of the lungs of people who have 
stopped breathing. It is often used to revive people who 
have nearly drowned. Other emergencies in which arti 
cial respiration may be used are poisoning and shock 
For information on how to give artificial respiration, see 
First aid (Giving artificial respiration); Drowning. 
Artificial satellite. Sce Satellite, Artificial. 
Artificial sweetener is a synthetic substance used i 
food and beverages in place of sugar. Artificial sweeten- 
ers are sweeter and have fewer calories than sucrose 
(table sugar). They are widely used by people dieting 0 
lose weight and by people with diabetes. Artificial | 
sweeteners include cyclamates, aspartame, saccharin, 
and acesulfame-K. Я 

Experiments have shown that people consuming. 
large quantities of artificial sweeteners may be ae 
their health at risk. The World Health Organization = 
the United Nations Food and Agriculture Organi 
have set up a joint committee of experts to study te 
additives, including artificial sweeteners. GOVemme 
bodies in many countries control the use of such P 
stances. For example, cyclamates were banned ir es 
United Kingdom and the United States In 1970. 
had shown that massive doses of cyclamates pe 
cancer in rats. Many countries do not permit ап! fe 
sweeteners in foods that are specifically prepare 
babies, ‘ficial 

Aspartame ranks as the most widely used poe 
sweetener. It is derived from aspartic acid an hec 
anine, two chemicals that occur naturally in eus 
foods, Aspartame, which is about 200 бтен. E 
table sugar, was first produced in 1965. Unii е 
sweeteners, aspartame has no afte 
ments suggested that ea 
partame could produce 
ever, the United States Food and і signifi 
concluded that aspartame presented no have ap 
health risk. Since that time, most countries 
proved its use in many food products. T. gat 

Saccharin is about 300 times as nodi i Í 
itis made from petroleum products. n d rin 
tests indicated that extremely large heri 
produced cancer in rats. Sac charin has 
to produce cancer in human beings, » replaced by 
have banned its use. It has largely been in 
other artificial sweeteners. 5ee Saccharln 169107, 5 


ts of as- 
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Acesulfame-K, also called ac esulfame pen from 
about 200 times as sweet a5 sugar Ke me uding ™ 
acetoacetic acid. A number of ¢ ountries: ! Р pp 
United Kingdom and the | nited States. 
its use 


See also Food additive 


Artificial turf is a manufactured product that looks 
ite grass. Athletic stadiums use it as a substitute for 
gus playing fields. Other uses for it include doormats, 
indscaping, and patios. 

The surface of most artificial turf consists of imitation 
dades of grass that stick up from a carpetlike sheet. 
Won or a similar synthetic material forms both the 
ades and the sheet. Artificial turf must rest on a spe- 
aly prepared foundation. The bottom of the founda- 
fon consists of a thick base of gravel. A layer of asphalt 
its on top of the gravel. A rubber pad is glued to the 
isphalt This pad absorbs shocks, and it forms a soft 
base for the artificial turf. Clamps hold the artificial turf 
tothe rubber pad. 

Artificial turf has many advantages over grass. Unlike 
yass, it does not require costly care and is not dam- 
aged by hard use in a football game. Its surface always 
fays smooth and even. Rough weather does not affect 
‘But artificial turf also has disadvantages. Its hard sur- 
hire causes balls to bounce faster and farther than they 
ion grass. Some football players believe the hard sur- 
fice of the turf causes knee injuries. They also complain 
fatit scrapes their skin when they slide on it. Artificial 
‘utbecomes very hot in warm weather because the as- 
tial in its foundation absorbs heat. Players complain 
atthis heat hurts their feet. 

К ов һауе developed many varieties of arti- 
E since it first came into use during the early 
5 One type has a flat surface. Some racecourses, 


fuming trac isc i ifi 
ту ks, and tennis courts use this type of artifi- 
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Boin ME. He joined the Argentine patriots in 
Brand ri te against Spain. He returned to Uru- 
dot time ч an army to fight the Spaniards, For a 
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lies. uh Some provinces in Argentina. But the Por- 
m У captured Montevideo іп 1817, and Arti- 
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aero udes mounted guns or rocket launchers 
s Asa Tge or too heavy to be classed as small 
general rule, any gun or launcher that uses 


ty 
y afar 


el 
гу protects troops and military installations 
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fire over a ton of shells per minute. 


n 
‘tinally fled to Paraguay in 1820, He was born in Mon- 


Chaparral missiles, 


n -A Vulcan 2 
S barrel and can 20-millimetre cannon, above, has six ro- 
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Field artillery, such as the howitzer shown above, support in- 
fantry and armoured forces. These weapons, which range from 
75 to 125 millimetres, сап be transported by truck or helicopter. 


ammunition 2.5 centimetres or more in diameter and 
that is not fired from the hand or shoulder may be called 
artillery. 


Parts of a gun 


An artillery piece consists of a barrel (tube) with two 
openings. The opening where the shell comes out is the 
muzzle. The breech is the opening where the ammuni- 
tion is inserted. The weapon's size is given in terms of its 
calibre (diameter of the bore or ammunition). The 
breechblock closes the breech and usually contains the 
firing pin or firing mechanism. 

Guns may have either a rifled or a smooth bore. Rifled 
bores have spiralled grooves that spin and steady the 
shell, so it will travel nose-first to the target. Smooth- 
bore guns use ammunition with fins that steady the 
shells in flight. The firing mechanism contains a primer 
for large calibre guns, or a firing pin for smaller weap- 
ons. The primer ignites the propellant in the ammuni- 
tion. The propellant develops a very high pressure that 
forces the projectile out of the muzzle at high velocity 


(speed). 


above, are guided missiles used against 
pick up heat waves given off by a target 


Пу head toward the target. 


low-flying aircraft. They 
and automatica 
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A self-propelled howitzer, above, can be driven without 
being towed. This 155-millimetre howitzer can fire 43-kilogram 
shells about 15 kilometres. 


Kinds of artillery 


Artillery is classified according to size as light artil- 


lery, medium artillery, and heavy artillery. It may also be 


classified by the trajectory (curved path of flight) it im- 
parts to the projectile. Guns use a low, flat trajectory at 


high muzzle velocity. Howitzers use a high arc trajectory 


against targets hidden behind obstacles. 
Mortars, rocket launchers, and recoilless rifles are 
often considered artillery. Mortars usually have a 


smooth bore and are loaded from the muzzle. They send 


projectiles in higher arc trajectories than howitzers. 
Rocket launchers start the rockets on their flights. Re- 


coilless rifles fire shells the size of small calibre artillery 


shells. They are much lighter than other artillery weap- 


ons. These rifles may be carried by hand or mounted on 


vehicles. 

Field artillery is used to support infantry and ar- 
moured forces. The weapons may be towed by tractors 
or trucks or mounted on vehicles so they can be 


brought into action quickly. They vary in size from guns 


firing 0.5-kilogram projectiles to those firing 159- 
kilogram projectiles. Ammunition trailers and tractors 
have replaced the caissons (ammunition wagons) that 


HAWK missiles, above, 
metres. The HAWK uses 
the target. These 


can attack aircraft flying as low as 30 
a radar echo from its target to locate 
missiles are 3.7 metres long 


were once used to carry ammunition for field artillery 
Weapons ranging from 75 to 125 millimetres are 
mounted on tanks and tank destroyers. Surface-to- 
surface guided missiles supplement field artillery. 

Antiaircraft artillery can fire shells rapidly at high 
angles. The guns are usually aimed at the target by elec 
tronic automatic fire control systems. Generally, special 
fuses are used to explode the shells in the area of the 
target. Antiaircraft guns are often supported by surface 
to-air missiles. See Antiaircraft defence. 

Other artillery. Cannon mounted in aeroplanes and 
helicopters and on naval vessels are sometimes called 
artillery. See Air Force; Cannon; Warship. 


How artillery is made 


Until the mid-1800', almost all cannon were cast in 
brass, bronze, or cast iron. To make the cannon 
stronger, manufacturers added more metal to make ће 
barrel walls thicker. 

Later in the 1800s, manufacturers made larger guns 
by forging. In forging, workers melt the steel in a fur- 
nace, then pour it into a gun or ingot mould to cool. 
They reheat the metal to about 1150 C and use hydrau 
lic hammers or presses to forge it into shape. : 

The mono-block process. Most gun tubes у: 
made by the mono-block method because ofthe E 
opment of high strength steels. By this process, m de 
facturers make the tube stronger by expanding S 
internal pressure until the interior diameter oft т 
has been permanently enlarged. The outer layer i 
metal tend to shrink to their original dimensions 
the pressure is released, but the inner layer us 
keep their enlarged diameter. This compre e 
inner layers. This process is also called co КИЛҮ 
autofrettage. After the tube has been ber p 
nealed (tempered) by being heated and slo s 
Workers then machine it to its final specificat pd in 

Rifling. After final mac hining, the gun is ING 
process, workers cut grooves In the finis 
face of the gun. Instead of cutting these ah 
into the barrel, workers sometimes cutt po int the 
arate tube called a //ner, which can be inse Тү себет 
barrel. One advantage of a rifled liner 's oe 
placed with a new liner when it berona uie: 
higher construction costs have limite 


History 


Artillery was first used during the 1 т 14 , and 
used small cannon against the English in eryin 
man Turks under Muhammad II used Ш ; Fro test 
campaign to capture € onstantinople pr mously I? 
> have increase layed an eet 
size, firepower and accuracy. Arten Р e first get 
increasing part in battles Napoleon rie | i atten 
to collect his artillery in à grande batt oi in the 
He concentrated his artillery fire on Rs int 
enemys line, and then sent troops age 


roops 0 
During World War 1 (1914 Даст" jc foug edo 
ern Front dug great mazes of tren te 


sister ie 
» fighting COP sgg, 
fairly fixed positions. Muc h of the fighting in 19! 


erie5- 
exchanges of fire between 


early beginnings, guns 


big-gun Байет Ruff у 
vith “Paris Guns: Те е 
above мау. 


20 kilometres 


Germans shelled Paris у 
le 24 < lometre 
guns hurled shells 24.9 kilon et 


гае! up to! 
the earth toward a target up 


Giant guns had little place in World War II (1939- 
395. They could not move fast enough to keep up with 
ferapid changes in battle lines. Aeroplanes could eas- 
iy destroy fixed batteries of large guns. The greatest ar- 
ery advances during the war were in the power and 
sobility of smaller weapons. Helicopters now carry ar- 
tery into battle іп a procedure known as airmobility. 

On May 29, 1953, the United States fired the first 
domic artillery shell from a 280-millimetre cannon. 
Today, artillery weapons of smaller calibres can fire 
äomic projectiles. 

Related articles in Wor/d Book include: 


Ammunition Guided missile Tank 
Awtaircraftdefence Сип World War 1 
hlistics Mortar World War Il 
(ипоп Range finder 

Firearm Shrapnel 


Artist, See Advertising; Commercial art; Clothing; 
Mp Drawing and reproduction). See also Drawing; 
Fainting; Sculpture. 
Arts, See Art and the arts. 
Arts and crafts. See the Arts section in various coun- 
yand continent articles. See also Handicraft; Hobby; 
ап, American (Arts and crafts). 
Aniba is à Dutch island dependency in the West In- 
fits itlies in the southern Caribbean Sea, about 25 kilo- 
E" north of Venezuela and 77 kilometres west of 
ED which is in the Netherlands Antilles. The capi- 
argest city of Aruba is Oranjestad. 
ernment. Aruba is part of the Kingdom of the 
E» The Dutch government is responsible for 
зав 5 пи affairs and defence. It acts through a 
b ‘Whom it appoints with full executive (adminis- 
authority, 
E fin affairs—the civil service, judiciary, 
En tax collection—are the responsibility of 
— melt It is headed by a prime minis- 
ine! The Gat of ministers, making up a five-member 
uda н binet ministers are members of Aruba's 
ша ingle-chamber Parliament, elected by all 
Ee of voting age. 
"Ме. Aruba has a population of about 63,000. Its 


habitants 
are of D Engli i i 
Wak origin, utch, English, Spanish, African, and 


Dy "official languages of Aruba are Papiamento and 
Plamento, spoken by a majority of Arubans, is 
com formed by a mingling of unrelated 
Ше Is case, Dutch, Spanish, African, and 
Cts. English and Spanish are also spoken. 


ch. Pa 
Мер, a lan 
"ages. 
ak di 


Aruba 


Capital 
Other town 
Elevation above sea level 


Road 


About 80 per cent of Arubans are Roman Catholics. 
There are also Anglicans, Methodists, and Dutch Protes- 
tants. 

Education and cultural life. Education is not com- 
pulsory in Aruba, but about 95 per cent of the people 
can read and write. There is a university in Aruba. 

The annual Aruba Jazz and Latin Music Festival is a 
major international event. An international windsurfing 
competition, the Folklore Festival of St. John's Day, and a 
sporting contest called the Aruba International Triathlon 
all take place in June. 

Land and climate. Aruba, 194 square kilometres in 
area, is a rocky island in the Lesser Antilles. It is mostly 
flat, with a few hills, sparse vegetation, and a semidesert 
northern coastline. The climate is tropical, with an aver- 
age annual temperature of 27 °C. Annual rainfall aver- 
ages 76 centimetres. 

Economy. Poor soil quality and the lack of adequate 
rainfall make crop-growing almost impossible. How- 
ever, aloes, used in the manufacture of cosmetics, can 
be grown without irrigation in Aruba and are the is- 
land's main cash crop. Some people raise livestock and 
catch fish. 

The main nonservice industries are the production of 
consumer goods, drinks, and tobacco. With so little 
rain, Aruba derives most of its fresh water from a large 
desalination plant that removes salt from seawater. — 
Some factories produce fuel oil. Aruba's warm, dry cli- 
mate, coral reefs, and white sand beaches attract many 
tourists. Tourism is Aruba's fastest-growing service in- 
dustry and a major foreign-currency earner. 

History. The Spaniards claimed Aruba in 1499. They 
did not kill off the original Arawak inhabitants, and 


Aruba is a scenic island in 
the West Indies. Tourists 
enjoy its beautiful, white sand 
beaches and warm, dry cli- 
mate, 
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the island escaped the introduction of slavery. The 
Dutch first settled Aruba in 1634. Gold was mined there 


briefly during the 18005. In 1930, an oil refinery complex 


opened in Aruba to handle oil from Venezuela. The 
complex closed in 1985. From 1954 to 1986, Aruba was 
part of the Netherlands Antilles. After 1986, it had sepa- 
rate status within the Kingdom of the Netherlands. Full 
independence was scheduled for 1996, but Aruba 
sought a defence commitment from the Dutch govern- 


ment in 1990. In return, it accepted “commonwealth” sta- 


tus with full autonomy within the Netherlands. 

Arum is the name of a large family of plants. There are 
over 2,000 species of arums. Most grow in tropical and 
subtropical regions, but some are found in temperate 
areas. Many arums are poisonous. 


The arum plant bears a flower cluster made up of tiny 


The cuckoopint is a type of arum that grows in Europe. It bears 


tiny flowers surrounded by a leaflike spathe. 


blossoms. The blossoms grow at the tip of a slender 
stalk called the spadix and are surrounded by a colour- 
ful leaflike spathe. 

Arums that grow wild in many countries include the 
water arum, jack-in-the-pulpit, skunk cabbage, and 
sweet flag. True arums are native to the Eastern Hemi- 
sphere and make up a small group in the arum family. 
The cuckoopint is a true arum that grows in Europe. It 
resembles the jack-in-the-pulpit. 

Scientific classification. А i 
Araceae. The cuckoopint is pite etd oe 

See also Jack-in-the-pulpit. 

Arun (pop. 127,700) is a local government district in 
West Sussex, England. It includes the seaside resorts of 
Bognor Regis and Littlehampton and the historic town 
of Arundel. The river Arun flows through the district, 


and gives it its name. Mixed farming is wi 
: g is widespread, and 
many market gardens are in the district. The Oihane 


Crops Institute is located near Littlehampton. Bognor 
Regis, Littlehampton, and Rustington have industrial es- 
tates. An electronics industry has grown rapidly in re- 
cent years. Other local industries include 
neering, metal working, and processi i 

, , ng plastics. 
Arundel's tourist attracti yita 


Norman castle, home of the Duke of Norfolk. 


precision engi- 


ons include its cathedral and its 


Arunachal Pradesh is a state in the northeast oí 
India. It stretches from the ridge of the eastern Himala 
to the foothills bordering the Brahmaputra River. Itis 
one of India's newest states and was granted full state- 
hood in 1987. Arunachal Pradesh shares a border of 
more than 800 kilometres with China and is one of 
India's most isolated and inaccessible territories. Itis na 
open to foreign visitors because of its strategic location 
bordering Bhutan, Burma, and China. 

People and government. The population of Arun 
chal Pradesh is scattered very sparsely in comparison 
with other parts of India. The population density isless 
than 10 people per square kilometre. The tribal people 
of northeast India have very diverse origins. There are 
20 major tribal groups in the state. They each possess 
very distinct cultures, with a variety of dance, music, and 
folk traditions. The tribes of the extreme northeast speak 
a mixture of Sino-Tibetan and Burmese-Tibetan lar- 
guages, especially Khamti. Their religions have animist 
Buddhist, and Hindu backgrounds (see Animism). Man) 
people believe in a form of Buddhism, but there are a 
ers who are worshippers of the sun and moon. Highly 
developed tribal dances range from war dances tothe 
religious dance-drama of the Buddhist tribes. : 

Arunachal Pradesh elects two members to the lo 
Sabha (lower house) of the Indian national parliament 
The president of India nominates the states one pe 
sentative in the Rajya Sabah (upper house), The sta 
islative assembly has 60 members. des 

Economy. One-third of the people follow à i 2 
and-burn’ method of shifting cultivation called j : i 
Rice is the main crop. Other important crops Rp 
maize, oilseeds, potatoes, pulses (vegetables i a 
beans, chickpeas, and pigeon peas), err 
Cherries, peaches, pears, pineapples, an P 
also grown. ne тА 

There is no large-scale manufacturing фе 
unachal Pradesh. Weaving is the major et v coloured 
The weavers, mostly women, produce hig Y uciond 
fabric. Other craft industries include the n . 
baskets, candles, carpets, fruit preserving, а 
working. Sericulture (the rearing 
production) is a developing business. 
dustries produce plywood, tea е, lomite, lime: 

The state has rich deposits of coal, do aoi 
stone, and oil. Coal reserves are posi much pot 
metric tons. Some coal is mined. mhen pradesh AP 
tial for hydroelectric power in Arunac ions byot" 
unachal Pradesh has very limited conn ea to 
mercial transport with the rest of India. in the neigh 
state from Calcutta is through Dim gar wi 
bouring state of Assam. Roads conne omie ; 
other small towns, and there is a roa fam pr 
Bomdilla and Tawang. Air services run 
parizo, Pasighat, Tezu, and Xiro. 


h 
Facts in brief about Arunachal Prades — 


lation: 7997 census- 858,392. 
Area: 83,743 km' 
State capital: Itanagar 
Largest cities: Itanagar, Riang, Singing: |... imber- 
Chief products: Agriculture bamboo. 
Manufacturing — textiles. 2 


Annachal Pradesh is a small state in northeastern India, al- 
most surrounded by the countries of Bhutan, China, and Burma. 


land. The state has a variety of terrain, stretching 
tom the snow-capped mountains of the Himalaya, some 
which rise to more than 6,000 metres, to the steamy 
lins of the Brahmaputra Valley. The Brahmaputra 
from north to south through the mountains in the 
ет end of the state. Short streams run in torrents 
the slopes of the eastern Himalaya to join the 
maputra in Assam. 
Te climate varies greatly according to altitude. The 
h mountain ranges in the north are permanently 
‘ner snow, At the edge of the plains, average mini- 
tum temperatures are 8° C in January, rising to 19° C for 
Summer months, Average maximum temperatures 
Че from 15° C in January to 25° C in May and August, 
mest months. The annual rainfall in Itanagar is 
Wi "m 260 centimetres, more than 80 per cent of 
hn alls between May and October. 
E Pradesh has an extraordinary variety of for- 
чар from the alpine to the subtropical. Plants 
3 ar edodendrons to cacti and bamboo. More 
à Eom kinds of orchid grow in the area. The 
И vix udes clouded leopard, elephant, Himalayan 
tiger “hae deer, red panda, sloth, snow leopard, 
Othe i e Miao wildlife sanctuary is in the Tirap dis- 
qa ndo-Burmese border. The state is famous 
0 Suram Кипа, a lake near Теғи. 
twn, M early history of Arunachal Pradesh is not 
ings kno € area is mentioned in the body of Indian 
Dang vall wn as Puranas. The ruins of a palace in the 
par sat тау date from the 11005, and Itanagar has 
Nite tibes built in the 13005. By then, records show 
h өн of Arunachal Pradesh were trading with 
fict, 19 State of Assam, and often came into 


is Many шит Ahom rulers. Arunachal Pradesh 


argest j 
a St in [n 


tn of na ed British influence into the northeast re- 
Piles s In 1912, the region now called Arunachal 
Чы, i àn administrative unit within Assam, 
: Sada Eastern Frontier Tract. British mission- 
f 9, the x any tribal people to Christianity. 

Per Agen *à became known as the North East 

9. In 1967, the region received Indian vot- 
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ing rights for the first time. Arunachal Pradesh became a 
Union Territory in 1972, and a state in 1987. 

See also India, History of. 

Aryabhatta (A.D. 476- ?) was an Indian astronomer, 
mathematician, and poet. He may have been born near 
Patna, in what is now the Indian state of Bihar. He stated 
that the earth is a sphere, and suggested that it revolves 
on its axis, and moves round the sun. In mathematics, 
Aryabhatta knew how to work out cube roots, and cal- 
culated the value of 7 to be 3.1416. He also advanced a 
theory of how eclipses take place (see Eclipse). India's 
first satellite, launched in 1975, was named after him. 
Aryans were a group of people who settled in Iran and 
northern India about 1500 B.C. Their language is also 
called Aryan. In Sanskrit, an ancient language of India, 
the word arya means nobles. 

The Nazi dictator Adolf Hitler, who ruled Germany 
from 1933 to 1945, used the word Aryans for the Ger- 
mans and certain other peoples of northern Europe. He 
claimed that the Germans were the purest Aryans and 
therefore superior to all other peoples. Hitler used his 
ideas about Aryan supremacy to justify the killing of mil- 
lions of Gypsies, Jews, and other “non-Aryans.” 

During the 17005 and 18005, the term Aryan lan- 
guages referred to a group of related Asian and Euro- 
pean languages. Today, scholars call these the /ndo- 
European languages. The Indo-European language fam- 
ily has two main branches, European and Indo-Iranian. 
The European languages include English, French, Ger- 
man, and Latin. Indo-Iranian languages include South 
Asian languages such as Bengali, Hindi, and Sinhalese, 
and Iranian languages such as Persian (Farsi) and Pashto. 

See also India, History of; Language (Indo-European). 
Asante. See Ashanti. 

Asaph, Saint( ? -5967), is honoured as the first 
bishop of Llanelwy, now St. Asaph, in Clwyd, Wales. He 
was a grandson of Pabo, a king of the Britons of Strath- 
clyde. The monastery at Llanelwy became a cathedral 
foundation, probably during Asaph's time. Llanelwy first 
became known as St. Asaph in the 11005. St. Asaph is 
commemorated in St. Asaph Cathedral on May 5. 
Asbestos is any of a group of soft, threadlike mineral 
fibres. Asbestos has many properties that make it com- 
mercially valuable. For example, it does not burn or eas- 
ily conduct heat or electricity. It is also flexible and 
strong and is not affected by most chemicals. Asbestos 
can cause serious health problems if inhaled in large 
quantities. It is thought to present no health hazard so 
long as it remains intact. Asbestos becomes dangerous 
only after it crumbles and releases its tiny fibres into the 
air. Asbestos that is dry and capable of crumbling wb 
the slightest pressure is said to be friable. Such ia odos 
is associated with a disease called asbestosis and wi 
certain types of cancer. These illnesses are common 
among people who work with asbestos. à 

Asbestos use has declined since the 1970's ешге 

the associated health problems. Today, only a vi 

ntain asbestos. They include car parts and build- 
m клк. Many governments have ordered an end 
Ms production of nearly all asbestos by 1997. 


Asbestos occurs in certain types of rocks, which are 


move the asbestos fi- 
and then processed to re 
ive pines is the world's leading producer of asbestos, 


and Canada ranks second. 
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Asbestos is a soft, threadlike mineral fibre that occurs in rock. 
A suction process separates the loose fibres from the rock. 


Types of asbestos. Geologists use the word asbes- 
tos to refer to the fibrous varieties of certain hydrated 
silicates. Hydrated silicates are minerals composed of 
silica and a metallic element, which are chemically com- 
bined with water. The fibrous hydrated silicates that 
make up asbestos belong to either the serpentine group 
of minerals or to the amphibole group of minerals. 

The serpentine mineral group includes chrysotile, the 
best known, most abundant, and widely used type of as- 
bestos. The crystal structure of chrysotile consists of al- 
ternate sheets of magnesia and silica. These sheets are 
coiled into extremely fine tubes called fibrils. 

The amphibole mineral group consists of several 
types of asbestos—the actinolite-tremolite series, antho- 
phyllite, crocidolite, and the cummingtonite-grunerite 
series. The most abundant types of amphibole asbestos 
are crocidolite and amosite, which belongs to the 
cummingtonite-grunerite series. The word amosite, 
which is a common industrial term, comes from Asbes- 
tos Mine of South Africa. Amphibole asbestos has 
coarser fibres than chrysotile. These types of asbestos 
also consist of hydrated silicates plus other elements. 
The actinolite-tremolite series is rich in aluminium, cal- 
cium, iron, and magnesium. Anthophyllite contains alu- 
minium, iron, and magnesium. Crocidolite has a large 
amount of aluminium, iron, and sodium. The cumming- 
tonite-grunerite series contains iron and magnesium. 
The crystal structure of amphibole asbestos consists of a 
chain of silicon and oxygen atoms. Atoms of various 
other elements are coordinated with this chain, The 
strands of amphibole fibres are parallel to the chain of 
atoms. 

Uses of asbestos. Each type of asbestos has certain 
qualities, and so each kind is used for different pur- 
poses. For example, most chrysotile has fine, curly fibres 
that are strong and resist heat. Manufacturers use chry- 
sotile for such products as roof coatings and roof ce- 
ments, asbestos cement sheets, and siding and shingles 
for houses. Amphibole asbestos is noted for its high re- 
sistance to heat and acids. Crocidolite is used in asbes 


tos cement pipes and in diaphragms involved in the pro 
duction of chlorine. 


Sources of asbestos. Most asbestos is found in 
metamorphic rocks (see Metamorphic rock). Chrysotile 
develops mainly as deposits in the cracks and seams of 
such rocks. Amosite and crocidolite, the most abundant 
types of amphibole asbestos, occur chiefly in highly 
folded metamorphic rocks. 

In 1992, over 3 million metric tons of asbestos were 
produced throughout the world. About half this amour 
came from Russia, and about one-sixth from Canada. 
Many other countries accounted for small amounts The 
consumption of asbestos has not increased, exceptin 
some countries in South America, Asia, and the Middle 
East. 

How asbestos is mined and processed. Mostas- 
bestos is obtained from enormous pits dug in the 
ground. This process is called opencast mining. But 
some asbestos deposits are mined underground. 

The rocks are taken to a plant called a mill. There,a 
series of machines crush the rocks into progressively 
smaller pieces. In one common method, the er 
are aspirated (drawn by suction) through ene 
allow only the asbestos through. Special equipmen 
vides the fibres according to length. The asbestosis 

n shipped to manufacturers. | 
bent of asbestos. People who mine — 
manufacture asbestos products, or install Rec 
lation may inhale the fibres. Workers who ee 
jobs for 20 years or more are 10 times — di 
contract a disease related to asbestosis. Asbes a 
also be a hazard to the families of asbestos bare 
who may carry asbestos dust home on their ^ se 

Asbestosis is a disease that blocks the pe p 
thick fibrous tissue. A patient with this con be 
from shortness of breath, and, in earem? UM 
fingers and toes. Cancer of the bronchia largely 
bronchogenic cancer, apparently occurs pae 
asbestos workers who smoke cigarettes. sr ofthe it 
causes mesothelioma, a rare and fatal ve may aso 
ing of the chest or abdomen. Asbestos es or processing 
fect people who live near asbestos min 

lants. 
а Scientists do not know how asbest ‹ 
Many researchers believe that Шын КӨ 
than 5to 10 micrometres increases t A Er 
extremely short period of inhaling pide оф 
bestos fibres may result in mesothelio! x ations limit! 

In several countries, government areis 
hazard of asbestos among Workers) they are exp 
respirators and protective c loathing on m 
to a certain level of asbestos dust e clothes 

here they can chang medic 
have special rooms where y ide an ann 
work. Some companies must p to mo 
examination for employees spi 
stipulated amount of asbestos ad have been 

History. The properties ofa ised asbes Aie 
since ancient times. The E гурап он со! s 
to prepare bodies for burial йе bodies in ast 
ashes of the dead by wrapping t 2 еѕ а150 beli 
cloth before cremation. Ancient ү "d А 
that asbestos cured certain iffe car mineralog je 

In 1774, Abraham Werner, а СТ asbestos: yest 
wrote the first scientific descripti, hazards 0 as 
did not become aware of the hea подот, in? 
until the early 19005. The | nited King 


ts of 


know 


probably the first country to establish health laws regu- 
lating exposure to asbestos. 

Since then, several countries have banned the use of 
asbestos in buildings. In addition, some governments 
bave begun a programme to remove asbestos from 
older buildings, especially schools. Scientists have ex- 
perimented with covering asbestos with various seal- 
ails to reduce the health hazards. They have also 
worked to develop less hazardous substitutes for asbes- 
ws, ranging from glass fibres to organic acrylic fibres. 
Asbjérnsen, Peter Christen (1812-1885), was a col- 
lector of Norwegian folk tales and a naturalist. He won 
hime for his work with Jórgen Moe in immortalizing the 
tiles told by the people of Norway. Their collection, 
Norwegian Folk Tales (1842-1843), became a classic of 
Norwegian and world literature. It includes such stories 
5 The Three Billy Goats Gruff’ and "The Seven Fathers 
inthe House." 

Asbjørnsen was born in Christiania (now Oslo). He ex- 
plored the coasts of Norway, and made important con- 
tibutions to botany and zoology. 

Asbury, Francis (1745-1816), was the most important 
Methodist leader in America during the late 1700's and 
irl 18005. Under his leadership, the Methodists in- 
eased in number from a few hundred until they 

faked second only to the Baptists as the largest Protes- 
Hil denomination in America. 

Asbury was born near Birmingham, England, and be- 
‘ane a Methodist while a teenager. In 1771, he went to 
» erica as a missionary. The other Methodist mission- 

ês returned to England after the colonists rebelled 
Жай! England, but Asbury stayed in America. In 1784, 

шу became a superintendent, ог bishop, of the 
"iy founded Methodist Episcopal Church. 
ee also Methodists. 
s lumbricoides. See Roundworm. 
h оз is an island in the South Atlantic about 
'ometres northwest of Saint Helena and 800 kilo- 
Ках of the equator. It belongs to the United 
Ed is under the administration of Saint He- 
Mareki int Helena), Ascension has an area of 88 
m шек and a population of about 1,500. The 
For rung ground for sea turtles and the sooty 
enslon Би, see Atlantic Ocean (map). 
Tursday 404 ay is а Christian holiday that falls опа 

us Chriss s. after Faster. The holiday celebrates 

Presence ы received into heaven in a cloud in 

Acts of th of His disciples. The event is described in 

d durin € Apostles (1:6-11), Ascension Day origi- 

jon 19 the late 3005, when it developed in con- 


On with Pentecost, 


Se 
ten Bible (picture: Illuminations). 

інтен is the practice of self-denial ог self- 
lise ac often for religious purposes. People who 
In Perio т are called ascetics, They may go for 
A epose t Without food or sleep, wear rough cloth- 
fantom s emselves to extreme heat or cold, or re- 
Sick sha Ша! relations, Some even whip themselves 
Asceties p Objects in their skin. 
орет. 2е1е%е a person's physical life conflicts with 
ual life. Ascetics strive to become more 
m тесе т themselves physical pleasures and 

io Visions sometimes, ascetic practices produce 

-Asceticism has been a part of religious 
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traditions for thousands of years. Many early Christians 
gave up physical comforts to become closer to God. As- 
ceticism has been especially important in Roman Cathol- 
icism, Buddhism, and Islam. 

See also Hermit. 

Asch, Sholem (1880-1957), a Polish-born author, was 
the first person to achieve international recognition 
writing in Yiddish. Asch's heroes search for faith and 
yearn for an ideal. A major theme of his works is that the 
individual, no matter how sinful, strives for holiness, 

Asch first gained fame for his novel A Shtet! (А Town, 
1904). Earlier Yiddish writers portrayed Jewish life in 
eastern Europe іп a negative way. In A Shtet/, Asch 
stressed its harmony, strength, and respect for tradition, 

Asch was fascinated with the relation between Chris- 
tianity and Judaism. He wrote three related biographical 
novels about the founders of Christianity—7he Nazarene 
(1939), The Apostle (1943), and Mary (1949). He hoped 
that his presentation of Christianitys Jewish heritage 
would reduce prejudice against Jews. Asch also wrote 
plays, most notably God of Vengeance (1907). 

Asch was born in Kutno, Poland. He moved to the 
United States in 1914 and became a US. citizen in 1920. 
Ascham, Roger (1515-1568), was tutor to Princess 
Elizabeth, later Queen Elizabeth | of England, and was 
the author of The Schoolmaster (1570). In this book, As- 
cham expressed views on education, based on his expe- 
rience. He stressed the importance of reading. Ascham 
was born at Kirby Wiske, near Northallerton, in North 
Yorkshire. 

Ascidian. See Sea squirt. 

Asclepius was the Greek god of healing. The Romans 
called him Aesculapius. The Greeks prayed to Asclepius 
during plagues and in times of illness. His best-known 
child was Hygeia, the goddess of health. Epidaurus in — 
Greece was the special site of his followers, the Asclepi- 
ads, the first doctors. The medical profession adopted 
his symbol, a snake entwined around a staff, as its sym- 
bol. 1 

Asclepius father was the god Apollo, who taught his 
son the art of health. However, Asclepius misused this 
gift by trying to revive a dead man. Zeus, ruler of the 
gods, therefore killed him with a thunderbolt and sent 
him to Hades, god of the underworld. f : 

See also Epidaurus; Greece, Ancient (picture: Medi- 
-— rbic acid. See Vitamin (Vitamin C) 

ASEAN. Sea Association of Southeast Asian Nations 
d reproduction. See Reproduction (How 
transferred). HAS 
LEAD of hardwood trees found in Asia, Eu- T 
rope, and North America. The European ash grows to 


metres, mainly on limestone soils in northern Buone. 
The smaller, flowering ash is an attractive tree * Re Ж 
ern Europe. It has large leaves and trusses of wi i ie 
ers. It is commonly planted as an ornamental or s т le 
tree. Ashes may be used for shade or to prevent soi 


erosion. White ash and red ash are common in the 


United States. 
Ash leaves and br 
has from 5 to 11 pointe 
flowers usually grow on separa 
(winged fruit) look like canoe ра 


d branches develop in pairs. Each leaf 

d leaflets. Small male and female 
te trees. The keys 

ddles. They develop late 
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in the season and fall to the ground in autumn. 

Ash wood is hard, strong, and stiff. The wood is used 
mainly for shovel, hoe, and rake handles and for base- 
ball bats. Ash is also used for furniture, oars, and skis. 

Scientific classification. Ashes belong to the olive family, 
Oleaceae. The white ash is Fraxinus americana. The red ash is 
F. pennsylvanica, and the black ash is F. nigra. 

See also Mountain ash; Prickly ash; Tree (Familiar 
broadleaf and needleleaf trees [picture]). 

Ash is the substance that remains after an organic sub- 
stance has been burned. The word ashes usually refers 
to the minerals obtained from burning coal, wood, or 
other fuels. An analysis of the ashes of burned foods 
and other substances can determine the minerals they 
contain. For example, chemical tests of the ashes of 
burnt milk show that they contain calcium. Seaweed ash 
has a high iodine content. Fly ash, the dust produced by 
power plants that burn coal, is often used as a soil ferti- 
lizer. 

Ash Wednesday is the first day of Lent. The day 
marks the beginning of the season of discipline and 
penitence that continues through the Lenten season. 
The day is observed by Western Christian churches, es- 
pecially by Roman Catholic, Anglican, and Lutheran 
churches. In many churches, the observance of Ash 
Wednesday centres on ashes from burned palms used 
in the previous year's Palm Sunday procession. A priest 
or pastor blesses the ashes and uses them to mark a 
cross on the foreheads of worshippers. This blessing is 
based on the Biblical passage, ". . . for dust thou art, and 
unto dust shalt thou return." (Gen. 3:19). Ashes also serve 
as a symbol of purification and penitence. 

See also Lent; Palm Sunday; Shrove Tuesday; Easter 
(The beginning of Lent); Mardi Gras. 

Ashanti are the largest and most powerful ethnic 
group in the West African country of Ghana. The group's 
name is also spelled Asante. Most of the approximately 
1} million Ashanti live in south-central Ghana in the 
Ashanti Region. The capital of the region, Kumasi, is the 
second largest city in Ghana. 

Most Ashanti make their living as farmers, raising 
cocoa and other crops. Others work in the mining or 
forestry industries or in business. Ashanti weavers are 
famous for producing colourful kente cloth, from which 
the national dress of Ghana is made. 

The Ashanti language is called Twi, but many Ashanti 
also speak English. A number of Ashanti are Christians, 
and some are Muslims. The traditional Ashanti religion 
involves a supreme god called Nyame, who communi- 
cates with human beings through lesser gods. The 
Ashanti honour their ancestors at ancestral shrines. 

The Ashanti probably descended from peoples who 
lived in western Africa thousands of years ago. In the 
late 16005, a leader named Osei Tutu united the Ashanti 
into a single state and became the first Asantehene 
pos a kw unified nation. He made Kumasi the capital 

gdom. The Ashanti developed a powerful 


army, which conquered many surrounding states during 


the 17005. At its height in the early 1800s, the Ashanti 
Empire included much of modern-day Ghana, eastern 
lvory Coast, and western T. ogo. 

During the late 1800s, the Ashanti and the British 
fought each other for control of trade in West Africa. In 
1901, the British defeated the Ashanti and made the 


Ashanti lands a British colony. The colony, called 
Ashanti, was subject to the authority of another British 
colony, the Gold Coast. 

In 1957, the colony of Ashanti, the Gold Coast, and 
other nearby areas controlled by the United Kingdom 
became the independent country of Ghana. Since then, 
the Ashanti have played a major role in Ghana's eco- 
nomic and political development. 

See also Africa (pictures: The royal emblem; Royal 
music); Mythology (African mythology). 

Ashcan School was a group of American artists of 
the early 1900s known mainly for their realistic paintings 
of city life. The group revolted against the traditional 
sentimental subject matter that was fashionable in 
American art at the time. The school's exhibits and 
works helped establish realism as an acceptable art 
style. The Ashcan School consisted of Arthur Bowen 
Davies, William Glackens, Robert Henri, Ernest Lawson, 
George Luks, Maurice Prendergast, Everett Shinn, and 
John Sloan. " 

The Ashcan School was originally called The Eight I 
was formed by Henri in 1907 in New York City to oppo* 
the conservative exhibition policies of many of the citys 
art galleries. Critics called the group the Ashcan Sch 
because of the realistic subject matter. А 

See also Lawson, Ernest; Prendergast, Maurice 
Ashcroft, Dame Peggy (1907-1991), acted in plays 
films, and on television. She appeared on stage j 
Seagull (in 1936 and 1964 productions], The Goo М 
Woman of Setzuan (1956), The Taming of the pigs 
(1961), and Henry VI (1963). Her films include poe 
Nine Steps (1935), The Nun's Story (1959), and a 
to India (1984). In 1984, she appeared in the рор 


мией е 
OM patting on canvas: кдм, Works " 
An Ashcan School painting called И ohn sloan 0%; 
alistic scene of urban life in New YO' ej the «cene i 


in 
the group's most important artists, p 


ysion serial “The Jewel in the Crown." Ashcroft was born 
Croydon, Greater London, England. 

_ Ashdown, Battle of (A.D. 871), was a battle fought 
during the Danish campaign to conquer England in the 
ite 800s. The army of Wessex moved against the Danes 
пі met them at Ashdown, near what are now the bor- 
ders of Berkshire and Oxfordshire. Ethelred, the king of 
Wessex, and his brother Alfred, later Alfred the Great, 
ed the Wessex army and defeated the Danes. 

Ashdown, Paddy (1941- ), became the first leader 
sithe United Kingdom's new Liberal Democrat Party 
fier the Liberals and Social Democrats merged in 1988. 
iore entering politics, Ashdown joined the Foreign 
Осе іп 1972 and worked іп the United Nations’ Euro- 
pean headquarters in Geneva, Switzerland. In 1976, he 
sod as Liberal parliamentary candidate for Yeovil, in 
Somerset. He was elected to Parliament in 1983 and was 
liberal spokesman on trade and industry until 1987, 
when he became education spokesman. 
Jeremy John Durham Ashdown was born in New 
Delhi, India. He moved from India to Northern Ireland in 
11, and was educated at Bedford School, England. 
Ashe, Arthur (1943-1993), an American tennis player, 
кате the first black to win the U.S. men's national sin- 
tks championship. He won the title in 1968. In that same 
Yer, he played in the winning U.S. Davis Cup team (see 
Duis Сир) In 1975, Ashe became the first black man to 
nthe Wimbledon singles championship in England. 
feretired from competition in 1980. 
ee De Ashe, Jr., was born in Richmond, Vir- 
E. У ; While а student at the University of Califor- 
P. s \ngeles, he won the National Collegiate Ath- 
Eton singles and doubles championships. 
E history of black athletes in America called 
* oad to Glory (1987). Ashe's memoir, Days of 
Was published in 1993, shortly after his death. 
5, The. See Cricket (History). 
ind рор. 106,800) is a coal-mining area in Not- 
ае E A local government district, Ash- 
п ip pae of Hucknall, Kirkby in Ashfield, 
nsinclude ks field. Important industries in these 
By and t тееп апа production of furniture, 
a беш xtiles. Some of the coal-mining villages, 
rence ud are described in the novels of D. H. 
ord | амгепсе, D. H.. 
б, Eng mg 90,900) is a local government district in 
"e market an the southern side of the North Downs. 
т of Ashford is the districts administra- 

Produce Machine centre. Ashford also has factories that 

Ire Outs е е tools, plastics, cosmetics, and furni- 
Land arab € town, the district is a rich agricultural 

"haac e farming is important. See also Kent. 

ара a {Р 407,000) is the capital of Turkmenistan. 
k Сек Ashkhabad, lies in an oasis іп the 

Бап тар) ee Turkmenistan (see Turk- 

‚Ап earthquake destroyed much of Ash- 

Karakum СМУ was rebuilt with low buildings. 

Hes the Ee passes through Ashgabat and sup- 

^ i Water from the Amu Darya, a river 
ation, dite l'ometres away in eastern Turkmenistan. 

«Doni сейм aryks line both sides of roads. 

à % S manu ities in Ashgabat include textile, metal, 

“їй *cturing. The city is also known for its 
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Ashgabat was founded in 1881 as a military outpost 
for the Russian Empire. It was called Poltoratsk from 
1919 to 1927. Already a regional centre, Ashgabat be- 
came the capital of Turkmenistan in 1924, when Turk- 
menistan was made a republic ot the Soviet Union. It re- 
mained the capital after Turkmenistan became an 
independent nation in 1991. 

See also Turkmenistan (picture). 

Ashmore and Cartier Islands are a territory of 
Australia in the Indian Ocean about 300 kilometres off 
the northwestern coast of Australia. The territory con- 
sists of Cartier Island, and the Ashmore group: Middle, 
East, and West islands. These uninhabited islands cover 
199 square kilometres. They are composed of coral and 
sand lying within a series of reefs, The United Kingdom 
claimed the Ashmore Islands in 1878, and Cartier in 
1909. The British transferred them to Australia in 1931. In 
1938, they were annexed to the Northern Territory of 
Australia. In 1978, they became a separate external terri- 
tory of Australia. There is an automatic weather station 
on West Island in the Ashmore group. 

Ashoka. See Asoka. 

Ashton, Sir Frederick (1904-1988), was an English 
choreographer (composer of dances). His gracious and 
refined dances helped establish today's English style in 
classical ballet. 

Ashton was born in Gua- 
yaquil, Ecuador. He com- 
posed his early dances for 
the ballet company of 
Marie Rambert. In 1935, he 
joined the Vic-Wells Ballet 
as choreographer. In 1963, 
he replaced Dame Ninette 
de Valois as director of the 
company, now known as 
the Royal Ballet. Although 
he retired from the posi- 
tion in 1970, he continued 
to choreograph occasion- 
ally. Ashton's major works 
include Façade (1931), Sym- 
phonic Variations (1946), Daphnis and Chloe (1951), On- 
dine (1958), and A Month in the Country (1976). He also 
choreographed //luminations (1950) for the New York 
City Ballet and Romeo and Juliet (1955) for the Royal 
Danish Ballet. Ashton was knighted in 1962. 
Ashton-under-Lyne. See Tameside. 

th. See Astarte. 

реа also spelled Assurbanipal, was the 
last great king of the Assyrians. During his reign (668-627 
В.С), Assyria became а leading world power. His empire 
included Babylonia, Persia, Syria, and Egypt. But it was 
also during his reign that Assyria's power began to de- 
cline. In 651 B.C, the Assyrians were expelled [ош н 
Egypt. A civil war with Babylonia further weakene is 
empire, even though Assyria won the war in 648 B.C. 
Ashurbanipal was à dreaded warrior and a great paton 
of the arts. At his royal palace, he gathered a huge col- 
lection of Sumerian, Babylonian, and Assyrian е 
This library of clay tablets, now mainly in the British Mu- 
seum, is the best guide to Mesopotamian D. id 

See also Assyria Language and literature); World, 


History of the ( picture). 
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Two Asian street scenes show the old and new ways of life that exist side by side in the conti 
nent. Many Asians—like the ones in Patna, India, /eft—dress much as their ancestors did. Their 
wooden carts are examples of the old-fashioned vehicles used by many Asians. Other palin in 
cluding those in Tokyo, right—wear modern clothes and shop and work in sleek, new buildings. 


Asia 


Asia is the largest continent in both size and popula- 
tion. It covers almost a third of the world’s land area and 
has about three-fifths of its people. Asia extends from 
Africa and Europe in the west to the Pacific Ocean in the 
east. The northernmost part of the continent lies within 
the frozen Arctic, But in the south, Asia ends in the 
steaming tropics near the equator. 

No continent equals Asia in its variety of natural fea- 
tures. Asia has some of the world’s highest mountains; 
longest rivers; largest deserts, plains, and plateaus; and 
thickest forests and jungles. The highest and lowest 
places on the earth are in Asia. Mount Everest, the high- 
est, rises 8,848 metres above sea level along the Nepal 
Tibet border, The Dead Sea shore, the world’s lowest 
land, lies about 399 metres below sea level on the bor- 
der between Israel and Jordan. 

The 49 countries of Asia include some of the world’s 
largest and smallest nations, Russia, which lies partly in 
Europe but mostly in Asia, is the world’s largest country 
in area. It covers more than 17 million square kilome 
tres. But three Asian nations—Bahrain, the Maldives, and 
Singapore—each cover less than 780 square kilometres. 
China, which is the world’s most populated country 
has more than 1 billion people. But about two-fifths of 
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the Asian countries have populations of less th 
H e. 

ea € deserts of the southwest, tec f 
the interior and frozen north, and the m ai 
mountain ranges of Asia are all thinly PoP as most 
But the continent also has some o na vert m 
densely populated areas, espec ially В af southern. 
leys, coastal plains, and delta regions 


southeastern, and eastern Asia. 
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эле; {гот the snow-covered, frozen ground of 
E е to the huge area of sandy desert in the 
E E pere many people raise reindeer for 
Кып 9, and transportation. Arabs in the southwest rely 
о carry them over the shifting sands of the deserts. 


Revolution and tradition are both strong in Asia. Parading 
Chinese Communist youths, above, symbolize the revolutionary 
movements in many parts of Asia. The revolutionaries want to 
change many of the old ways. The Taj Mahal, below, the beauti- 
ful tomb of a ruler of India, is a symbol of Asian tradition. 
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The nations of Asia have a variety of political systems. 
Communist governments rule China, Vietnam, and 
some other countries. A king rules such nations as Bhu- 
tan and Saudi Arabia. Sheiks control Bahrain, Qatar, and 
the United Arab Emirates. Asian nations that operate 
under democratic principles include India, Israel, and 
Japan. Military leaders have taken control of many Asian 
countries in times of trouble. 

Asia's population is as varied as everything else about 
the continent. The people differ greatly in their ancestry, 
customs, languages, religious beliefs, and ways of life. 
This article discusses the life of the people of Asia in six 
separate Way of life sections. 

Civilization began in Asia. It started about 5,500 years 
ago, long before it began in the West. During ancient 
and medieval times, Asia moved ahead of the West in 
economic, cultural, and scientific development. Asians 
founded the first cities, set up the first systems of law, 
and became the first farmers and merchants. Asians in- 
vented writing and created the earliest literatures. The 
founders of all the world's major religions were Asians. 
They included Buddha, Confucius, Jesus Christ, and Mu- 
hammad. In addition, Asians invented paper, the mag- 
netic compass, and movable type. 

Sometime around A.D. 1500, Asia entered a period of 
economic decline and the West began rapid progress. 
Western European nations conquered large parts of 
Asia between the 1500's and 1800's. 

The economic gap between Asia and the West wid- 
ened during the period of European colonial rule. Euro- 
peans and North Americans developed the factory sys- 
tem of manufacturing and began to use farm machinery 
and other aids to agriculture. These developments 
helped provide new jobs and increase production, and 
living standards improved. But most Asian nations de- 
veloped little industry. They remained agricultural coun- 
tries, and their farmers continued to use hand tools and 
old-fashioned farming methods. 


Asian art includes huge 
and his attendants. These 
chapel near Luoyang in e 
Asia's chief religions. 


Chinese sculptures of Buddha, far left 
sculptures were carved for a cliffside 
ast-central China. Buddhism is one of 
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Meanwhile, a population explosion—which is stil 
going on—sent the number of people in both Asia and 
the West soaring. More and more food, jobs, schools 
and other necessities were needed as populations grew 
The West, because of its economic development, was 
better able than Asia to handle the problems caused by 
the population explosion. 

Almost all colonial Asia gained independence during 
the mid-1900's. Ever since, many Asians have worked to 
raise living standards by increasing industry, improving 
agriculture, and slowing the population growth. Political 
disputes have added to the difficulty of this struggle. 

After World War II (1939-1945), Asia became a centre 
of the struggle between Communist and non- 
Communist countries. In many Asian nations, fighting - 
broke out between а new independent government ane 
Communists trying to replace it. In addition, old dis- 
putes that are not related to the struggle between Com 
munists and non-Communists have brought about fight: 
ing between many groups of people in Asia. Asa result 
Asia almost continually faces wars and threats of wars 
while trying to solve all its other problems. — 

About 60 per cent of the world's population live in 
Asia. China has more people than any other country in 
the world, and India has the second largest population 
About a third of all the people in the world live in these 
two countries. For Asia's total population, see the Facts 
in brief table with this article. 

This section gives a broad overview 0 ; 
distribution in Asia. It also discusses, in general pe 
Asia's peoples and their et/nic (cultural groupa S 
gions, and languages. The artic le's six Way 0 Asian 
tions provide more detailed information abou! M. 
peoples who live in various regions of the es dr 

Population distribution. If Asia's people © 
tributed evenly throughout the continent, theyre 
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Peoples of Asia 


The many peoples of Asia belong to a variety of ethnic, reli- 
gous, and language groups. The pictures below give a general 
idea of some of the peoples of Asia. 


Northern Indian man Southern Indian girl 


Tibetan herdsman 
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In many parts of Asia, however, neighbouring ethnic 
groups dislike and distrust each other. These feelings 
often lead to violence among ethnic groups, both within 
and between countries. During the 1900s, ethnic group 
fighting in Asia has included war between Arabs and 
Jews, Greeks and Turks, Hindus and Muslims, Malays 
and Chinese, and Armenians and Azerbaijanis. Fighting 
between the various ethnic groups in Asia strains rela- 
tions among the countries. Such fighting also causes a 
lack of unity within nations. 

| There are many variations in the physical characteris- 
tics of Asia's people. For example, most Asians who live 
east of India have coarse hair and a fold of skin across 
the inner corner of their eyes. They include Chinese, 
Japanese; and Koreans. But most people from the west- 
ern end of Asia east through India have fine hair and 
lack the inner eyefold. They include Arabs, Indians, and 
Turks. 

Small groups of dark-skinned, curly-haired peoples 
also live in Asia, chiefly on the Malay Peninsula and on 
such islands as New Guinea, the Philippines, and Suma- 
tra in the southeastern part of the continent. 

Religions. All the world's major religions began in 
Asia—Buddhism, Christianity, Confucianism, Hinduism, 
Islam, Judaism, Shinto, and Taoism. The development of 
these religions is traced in their separate articles and in 
the Religion article. 

More Asians practise Hinduism than any other reli- 
gion. Hinduism is the major faith in both India and 
Nepal. 

Islam has more Asian followers than any religion ex- 
cept Hinduism. Geographically, it ranks as the most 
widespread religion on the continent. Most of the peo- 
ple from the western end of Asia east through to Paki- 
stan are Muslims (followers of Islam). Most Indonesians 
also practise Islam. In addition, many people in Azerbai- 
jan, Turkmenistan, Uzbekistan, Tajikistan, Kyrgyzstan, Ka- 
zakhstan, and the northern Caucasus region, eastern 
Russia, and western China are Muslims. 

Buddhism is the chief religion of Southeast Asia and 
also has many followers in East Asia. Confucianism and 
Taoism also have many followers in China, and Shinto is 
very important in Japan. Many Asian people choose to 
combine Buddhism with one or more ofthese other be- 
liefs. 
Christianity, which has more followers than any other 
d, has never been a major faith in 
Asia. Most people in Cyprus and the Philippines, and 
many in Lebanon, Armenia, Georgia, and Russia, prac- 
tise Christianity. Judaism is the chief religion in only one 
nation- Israel. J 

Languages. The many languages and dialects (local 
forms of languages) spoken in Asia present a major bar- 
rier to communication. In some parts of the continent, 
the people of one village cannot speak to their neigh- 
bours ina village a few miles away. For example, in 
Madhya Pradesh, one of India's states, the people speak 
more than 375 languages and dialects. A ; 

Many experts group all languages into nine major 
language families. Languages of all these groups except 


African have wide use in Asia. 
Arabic and Hebrew, the chief languages of far south- 
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western Asia, belong to the Afro-Asiatic family. Russian 
and the chief languages of Afghanistan, northern India, 
Iran, Pakistan, and Sri Lanka are—like English—Indo- 
European languages. The major languages of southern 
India are in the Dravidian family. Languages of Uralic 
and Altaic families are spoken in Turkey, Turkmenistan, 
Uzbekhistan, Kazakhstan, Mongolia, and Siberia. Chi- 
nese is the major language of the Sino-Tibetan family, 


Where the people of Asia live 


More people live in Asia than on any other continent. This map 
shows where they live and where the largest Asian cities are lo- 
cated. The heavily populated areas are shown in the darkest col- 
our. Most of the people live in areas where the climate is favour- 
able and the land is suitable for farming. 
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which also includes Burmese, Lao, Thai, and Tibetan. 
Such southeastern Asian languages as Khmer and Viet- 
namese are in the Mon-Khmer family. Most people on 
the islands in Southeast Asia speak Malayo-Polynesian 
languages, including Indonesian, Malay, and Filipino. 
Japanese and Korean make up the Japanese and Korean 
language family. See Language (Language families; 
map). 


Persons per Persons per Major urban areas 
sq. mi. km? 
€ More than 5 million 
More than 250 More than 97 inhabitants 
125 to 250 48 to 97 * 2 million to 5 million 
inhabitants 
mu» нз ә Less than 2 million 
2 to 25 1 to 10 inhabitants 
less than 2 Less than 1 
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Name Populationt Capital Date of 
>] In sq. mi. Inkm’ independence 
B Afghanistan 251,773 652,090 19,494,000 — Kabul : 
Б Armenia 11,506 29,800 3,816000 Yerevan 1991 
5 Azerbaijan (Asian) 27,915 72,300 5,937000 Baku 1991 
[5] Bahrain 262 678 592,000 Мапата 1971 
в Bangladesh 55,598 143,998 117,944,000 Dhaka 1971 
R Bhutan 18,147 47,000 1,769,000 Thimphu t 
n Brunei 2,226 5,765 294,000 Bandar Seri Begawan 1984 
02,000 Rangoon 1948 
i" Burma (Myanmar) 261,228 676,578 47,502, 
no Cambodia 69,898 181,035 9,661,000 Phnom Penh 1953 
[n] China 3,705,408 9,596,961 1,252,188,000 ^ Beijing t 
à | 1 742,000 Nicosia 1960 
H Cyprus 3,572 Ed zou зң : 
i 23442 Л 1 
3 ios em 21,260 55,063 5,245000 Tibilisi 1991 
g $ į 7 
w India 1,269,346 3,287,590 Hao jd Aon m 
578,173 1,497,462 ,514, 
E с. pue 636,296 1,648,000 64,073,000 Teheran t 
ү t 
‚235 438,317 21,882,000 Baghdad 
н Es | D pe 21,056 5,971,000 Jerusalem 1948 
m 24 145,870 377,801 126,320,000 ^ Tokyo + 
H mund j 91,880 4,234,000 Аттап 1946 
4 Jordan 35475 p К ою SANA «ibo 
Б Kazakhstan (Asian) 1,002,553 2,596, ‚862, us 
ul Korea, North 46,540 120,538 24,307,000 Vine aa vade 
f ; 45516000 Seoul 
Ш Korea, South 38,326 99,263 ако сна 1961 
E iu es Eu 4 754,000 Bishkek 1991 
P Kyrgyzstan 76,641 RS sep: ленае 1949 
Ш Laos 91,429 = pin Se on biter $ 
3 ст Bee 758 20,532,000 Kuala Lumpur 1963 
4 Malaysia 127,320 э pec ewm ies 
Maldives 115 $ + 
2,560,000 Ulan Bator 
4 Mongolia 604,829 ee Sy hake Я 
E Nepal 54,362 E = 2,239,000 Muscat + 
8 Oman 82,030 796 095 138,672,000 Islamabad 1947 
Pakistan 307,374 R 70,559,000 Manila 1946 
"^^^ Philippines 115831 300, Eea ben a 
3 Qatar 4,247 Mee 31365000 — Moscow 1991 
» Russia (Asian) 4,928,980 : bow 18,171,000 Riyadh : 
М Saudi Arabia 830,000 2,49, A 1871000 Singapore 1965 
3 Singapore 239 = Bo 18,59,000 Colombo 1948 
н Sri Lanka 25332 6: d 15,283,000 ^ Damascus 1946 
ү Syria 71,498 Sd 2,709000 Taipei i 
à Taiwan 13,892 A * 6,155,000 Dushanbe 1991 
li Tajikistan 55,251 3 m m 58,836,000 ^ Bangkok 1 
Н Thailand 198,115 et A 54,501,000 ‘Ankara t 
h Turkey (Asian) 291,773 4887 00 4,260,000 Ashgabat 1991 
Turkmenis 188,456 2 Abu Dhabi 1971 
6 nistan 83,600 1,820,000 d 
f United Arab Emirates 32,278 447,00 23,308,000 Tashkent di 
m Uzbekistan 172,742 vica 75,280,000 Hanoi ; 
M Vietnam 128,066 517 968 14,361,000 Sana 
E Yemen 203,850 AE 
—Pendencies in Asia’ re = iss 
эзе, 3 2 
М Name Ага үн Population 
i - In sq. ml. Late. Occupied by Israeltt 
GE = а 710,000 Gaza él 
" Gaza Strip 146 378 24,000 Victoria British dependency 
Hong Kon 1126 2916 ШЫ) Macao Portuguese territory 
P cao ч D 6.5 7 436,000 Occupied by Israelit 
i j > 
~ West Bank 2,263 5,860 t u— "Not on map; key shows general location. 
Mpa TAS ttFormerly administered by Egypt. яа 
на, Cesar pens iani rn and United Nations араа iClaimed by the Palestine Liberation Organization 
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д пее аа 
Deserts—like the опе іп Kuwait, right 
—cover much of Southwest Asia. 
These dry lands are no good for farm- 
ing, but much oil lies under them. In- 
come from oil raises living standards 
and helps modernize the region. But 
many nomads remain untouched by 
the progress, and, like their ancestors, 
roam the deserts with their animals. 


Southwest Asia covers an area of about 7,040,000 
square kilometres, or 16 per cent of the continent. It in- 
cludes the seven nations of the Arabian Peninsula and 
12 nations north and east of the peninsula. Saudi Arabia, 
the region's largest nation in size, covers about two- 
thirds of the peninsula. The other peninsula nations are 
Bahrain, Kuwait, Oman, Qatar, the United Arab Emirates, 
and Yemen. Afghanistan, Armenia, Azerbaijan, Cyprus, 
Georgia, Iran, Iraq, Israel, Jordan, Lebanon, Syria, and 
Turkey lie outside the peninsula. Southwest Asia also in- 
cludes the Sinai Peninsula, the northeast corner of the 
African country of Egypt; and the Gaza Strip, a piece of 
land that came under Egyptian control in 1948. Israeli 
forces occupied both areas during the 1967 Arab-Israeli 
War. By 1982, Israel had completely withdrawn from the 
Sinai, but it retained the Gaza Strip. 

Desert covers much of Southwest Asia. Little rain falls, 
and water is scarce in most of the region. Even so, a ma- 
jority of the people work on farms. The farmers live 
crowded together along the seacoasts and in river and 
mountain valleys, which have enough water for crops. 
The huge deserts are thinly populated. Southwest Asia 
às a whole has a population density of only 33 people 
per square kilometre. 

A shortage of good farmland and a lack of big indus- 
trial cities make economic progress difficult in South- 
west Asia. But the land—even the desert—holds hope for 
the future. It yields huge quantities of oil, the region's 
most valuable natural resource. Southwest Asian gov- 
ernments use some of the oil income to fight poverty. 
They also work to increase farm production and to 
bring industry to their nations, 

People. About 233 million people, or 6 per cent of all 
Asians, live in Southwest Asia. Most of them are classed 
as Europeans in the geographical races system. As a 
group, Southwest Asians have darker skin and hair than 
other peoples in the European race, which includes Eu- 
Topeans and most North and South Americans. 


Way of life in Southwest Asia 


i the ma- 
Members of the Arab ethnic group make up thi 4 
jority of the population in 11 of the Southwest pers 
tions. These 11 nations are the 7 of the Arabian 


sula, plus Iraq, Jordan, Lebanon, and Syria. ble 
of Arabs throughout Southwest Asia and Ng RE 
are united by language (Arabic), religion (Islam), 
tural and historical background. — ‘aula AE 
The first Arabs lived on the Arabian a ee 
cient times. The Arab prophet Muhammad pes 
in the A.D. 600s. His followers spread s a 
Arab way of life to many lands. See Aral ee among te 
Israel, most of whose people are Jews, ed in Sout 
Arab nations. Like the Arabs, Jews have live sr 
west Asia since ancient times. Through ies and ofhet 
many Jews settled in Europe, North Am oon 
parts of the world. In the late 18005, Jews est Asia. This 
ment to reestablish a homeland in pe wi 
movement led to the founding of ш Rs in what 
Arabs opposed the creation of a Jewis a 
they considered Arab land. Ever since d h 
raelis have quarrelled—and fought. Co s. southwest 
erupted between various Muslim group. spots 5° 
Asia remains one of the world's chief tro 


The Arabs and Jews are called ~ 
speak languages that are in the Semi ie 
Afro-Asiatic language family. The cou! А 
Southwest Asia— Afghanistan, Апет у non : 
prus, Georgia, Iran, and Turkey- n ‚ Afghans, ! an 
Semitic peoples. The ancestors oft A ia. About 80p' 
and Turks came mainly from central e and Turks 
cent of the people of Cyprus are Gre ovi 
make up the other 20 per cent of the авт 

Religion. Christianity, Islam, ап J oplei all the 
Southwest Asia. Today, most of the ре! dais 
Southwest Asian nations practise шо 
chief religion of Israel, and Christian 
prus, and Georgia. 


ries 01 V^ r 
erbaijan 0 


Christianity, Islam, and Judaism teach monotheism 
$e belief in one God). All three religions stress the love 
God for people. Т hey also teach the need for people 
love God and to be fair, kind, and charitable toward 
ach other. 

Country life. About half of Southwest Asia's people 
wok on farms. Thousands of nomads move through the 
deserts and mountains of Asia herding camels, goats, 
ind sheep. 

Most of the farmers and nomads follow ways of life 
fathave roots deep іп the past. Many people wear 
thing similar to that of their ancestors. For example, 
mny Arab men wear long, flowing robes and a draping 
doth that covers the head and neck (see Arabs 
Cothing). 

like their ancestors, most of the farmers do not own 
heland they work. Instead, they rent it from wealthy 
kndlords. They use hand tools, and many raise only 
tmugh food for their families. The farmers and their 
milies eat foods made from such grain crops as barley 
ind wheat. Other important foods include dates, olives, 
ind other fruits. 

Almost all Southwest Asian farmers live in small vil- 
figes near the land they work. A typical village consists 
фош 50 houses crowded together along narrow 
‘iets. Dried mud and adobe are the most common 
uulding materials. Some villages have a public bath- 
Muse, and a teahouse where men gather to discuss 
пу affairs. But many villages have only one pub- 
kbuilding—a house of worship. 

Southwest Asian nomads rely almost entirely on their 
Simals for the necessities of life. They live in tents 
dte from the hair of camels or goats. Their food in- 

105 cheese, meat, and milk, all of which come from 
E Many nomads make their clothing from 
чри air and skins, The nomads wander about, look- 
к" for their herds. Occasionally—perhaps 
те, E nomad visits a city or town to sell cheese, 

Чү x "s wool and to buy supplies. 
кпе end Southwest Asian women- especially Arab 
Т m sheltered lives, as their female ancestors 
бегей те remain at home most of the time and 
Diblic aces with a veil when they do appear in 


tel ltionships in rural Southwest Asia are also 
les lye im ШЕ" Most of the farm and nomad fami- 
"fen ed ami d to an ancient arrangement called the 
LU FEA Grandparents, parents, unmarried chil- 
ther. The = sons and their families all live to- 

Hori \ over all est male in the family has complete au- 
Male also ed other family members. The oldest 

‘tie gro responsibility for the well-being of the 


armer's strongest ties are to his 
ш E nomad's are to his tribe, A headman and a 
"tle is У ers govern most villages. These officials 
M of tes between families. Most nomad tribes 
“ial У families related on the male side. The 
imagi, led à sheik in Arab nations, is usually 
member of the group. He settles disputes 


amilie 
"ember ilies and often provides aid for needy 
“'S Of the tribe 
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Many farmers and most nomads have little or nothing 
to do with their national government. They view govern 
ment officials as outsiders without power in village or 
tribal matters. Many Southwest Asian governments are 
working to establish more contact with their rural peo- 
ple. In some areas, the governments teach modern agri- 
cultural techniques to farmers. They have also estab- 
lished schools in a number of rural communities, 
helping to bring in ideas about modern life. 


eligious group in all Southwest 
d Israel. A Muslim's religious life 
a mosque, Some 
bove, are famous for 


Muslims make up toget 
nations except Cyprus апс · 
ей around a house of worship called 


i n,à 
mosques, including one at Meshed, 1га! 
their beautiful decorations. 
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Country life in Israel differs greatly from that in other 
nations of Southwest Asia. Many Israeli farmers live in a 
collective community called a kibbutz, in which the 
farmers share all property and combine their labour. 
Others belong to a cooperative community called a 
moshav. On a moshav, the farmers buy equipment and 
other goods as a group. But they own their own land 
and homes. See Israel (Agriculture). 

City life. Ankara, in Turkey; Baghdad, in Iraq; Damas- 
cus, in Syria; and Teheran, in Iran, are the only cities en- 
tirely in Southwest Asia with populations of more than a 
million. Istanbul, in Turkey, has about 54 million people, 
but more of that city lies in Europe than in Asia. The 
Saudi Arabian city Riyadh, which has about 1,380,000 
people, is the largest city of the Arabian Peninsula. Bah- 
rain, Iran, Iraq, Israel, Jordan, Kuwait, Lebanon, Qatar, 
Saudi Arabia, Syria, Turkey, and the United Arab Emir- 
ates all have more urban people than rural people. 

Many Southwest Asian cities present a sharp contrast 
between the old and the new. They include an old sec- 
tion, which dates back hundreds of years, and a modern 


Skilled craftworkers in S 
goods that are prize 
diet in Јога, 
Tug that is valued for its high c 

gh quality a 
elaborate designs, for which Islamic a 


outhwest Asia produce a variety of 
d by people in many parts of the world. 

an, above, weave an Oriental rug, a kind of 
nd beauty. The rug has 

rt is famous. 


section. The old sections have long been trading centres 
where farmers, nomads, and merchants exchange 
goods and where craftworkers make and sell goods 
Much of this activity takes place in crowded, open-air 
trading and shopping centres called bazaars. The 
houses in the old sections are small and jammed close 
together. The old sections of Muslim cities feature beau 
tiful houses of worship called mosques. 

The modern sections of Southwest Asian cities re- 
semble modern Western cities in many ways. Tall apart 
ment and office buildings rise along wide streets. These 
sections also include airports, cinemas, and radio and 
television stations. Some cities have modern industrial 
plants, such as factories and oil refineries. 

Social changes have also come to the cities. New jobs 
have opened up for business people, factory workers, 
government workers, doctors, teachers, and others. 
Most of the governments have expanded their school 
systems to train people for new job opportunities. The 
extended family has become much less common in the 
cities than in rural areas. Women in cities have more 
freedom than rural women. In most countries, such old 
customs as wearing a veil in public are dying out. In ad 
dition, the city people have stronger ties with their nè 
tional government than do the rural people. 

Education. The i//iteracy rate (percentage of people 
over 15 years old who cannot read and write) is iy 
most of Southwest Asia. In Bahrain, Cyprus, Israel, an 
Lebanon, less than a quarter of the people are [ш 
But some Southwest Asian nations have an illiteracy 
of more than 50 per cent. In Afghanistan and Yemen, 
illiteracy rate exceeds 75 per cent 

Throughout history, most Southwe 
have received little or no schooling. Boy d git 
craft, farming, or herding from their fathers, an M 
learned housekeeping skills from their moie 
during the mid-1900's, most Southwest Asian ur P 
built many new schools, especially in the ber years 
most city children attend school for at leasta™® chnical 
More children than ever go on to a college or Serin 
school. Educational progress has been mus 
rural Southwest Asia than in the cities. + Asiais 

The arts. The best-known art of Southwer Т 
lamic art. This term refers to ап art sty'e deve hey ca 
the Arabs and adopted by the many peop = зї 
quered. Islamic art flour ished from the т! 
about 1700 and then declined rankas te 


st Asian children 
s learned à 


Architectural works— especially mos ists 50 
most famous examples of Islamic art anie cera 
created beautiful bookbindings and il me scul tures 
ics, glassware, metalware, rugs textiles, an from making 
Muslim religious leaders prohibited artis draw 
pictures of humans and animals: in style of d core 


ve 2с 
people and animals, artists develope 


» patter 
tion that consisted of elaborate patter"? icat 
ts. See Islamic а ging 


А "ave г objec d 
stems, leaves, and other obj » artists, 1" mic 


Many Southwest Asian decor 
still use tl 


ceramics and rug makers 
nized Soutl 


style. But authors have moder a 
t authors wrote ? E 
royalty Today, hov 
nmon 


erature. In the past, mos 
among the nobility and 
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writers deal with life among the СО 


Way of life in South Asia 


ASouth Asian farmer, /ar right, 

ges advice from a government farm 
spert. In an effort to reduce the 
widespread poverty that exists in 

Stir countries, South Asian govern- 
nents try to teach farmers about new 
seeds and fertilizers and improved 
Оша! methods. This scene is in 
nia, South Asia's largest country. 


Es covers about 4,440,000 square kilometres, 
E of the continent. India occupies almost 
* ОЖ of this region, and Pakistan makes up al- 
Bis » . Pakistan borders India on the west. 
Eus г а ч includes five small nations. These na- 
in and Nenat pee along India’s eastern border; Bhu- 
Wrheast ча igh in the mountains along India's 
tuntries th ү үр and Sri Lanka and the Maldives, island 
Eu A lat lie south of India. 

paces, ori among the world's most crowded 
tall Asians а лоп people live there—about a third 
* region's nd a fifth of all the people in the world. 
square Оран density of 280 people per 
derage, Seah. i» about 71 times as many as the world 
Pins of Indi Asia's chief farm area, the northern 
ty in India nd is as crowded as many cities. Calcutta, a 

‚ has about 42,000 people per square kilome- 


Me Dhaka a ci 
а, i 
Re squar a city in Bangladesh, has about 29,000 people 


im x kilometre, 
Several те much fertile farmland, and there are 
® the region f des with many job opportunities. Even 
lots аге tying a cs Severe poverty. The South Asian na- 
"ying to solve this problem by improving agri- 
sand by creating new jobs in the cit- 
d rapid growth of population in the 
dd on makes the fight against poverty 
tople ^n icult. 
"India Af Out 76 per cent of South Asia's people live 
ther api 10 per cent live in Bangladesh, and an- 
he people cent live in Pakistan. Less than 4 per cent of 
India. ач in the rest of South Asia. 
j Oravidians Ane groups are the Indo-Aryans and 
e Аа pon of the light-skinned Indo-Aryans 
An 2 The majority of the dark-skinned 
Thes invaded Ing south. The ancestors of the Indo- 
ер Ople we. ia from central Asia about 1500 B.C. 
ere called Aryans. The Dravidians, 
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whose origin is uncertain, lived in the north at the time, 
but now live primarily in the south. 

The many groups that make up Pakistan's population 
include people of Afghan, Arabic, Aryan, Dravidian, Per- 
sian, and Turkish origin. Other South Asian peoples in- 
clude the Sinhalese of Sri Lanka and of the Maldives, 
whose ancestors came from northern India. The Tamils 
of Sri Lanka are descendants of people from southern 
India. The Nepalese have ancestors who include both 
Aryans and people from Tibet and Mongolia. 

The people of South Asia are divided along the lines 
of religion, language, and social class. Differences be- 
tween Hindus and Muslims—the region's two major reli- 
gious groups—have often caused violence. These differ- 
ences even led to the creation in 1947 of a new nation, 
Pakistan. In an attempt to end the bloodshed between 
Hindus and Muslims, the United Kingdom, which then 
controlled India, divided it into two nations—India for 
Hindus and Pakistan for Muslims. Following a bitter civil 
war, East Pakistan became the independent nation of 
Bangladesh in 1971. 

Language differences also have far-reaching effects 
among the people of South Asia. Most states of India, 
for example, consist chiefly of people who speak the 
same language. The Indian government changed state 
boundaries and created new states to give language 
groups their own states. See India, Languages of. 


al, social class divides people throughout 


In gener 7 
South Asia. But it probably has the greatest importance 


among the Hindus of India, who make up a majority of 
tion. Each Hindu belongs to a social 


South Asia's popula $ 
class called a caste. There are about 3,000 different 


castes in India. 


Hindus belong to their parents caste. Each caste in 


India has its own customs. These limit social contact 
with members of other castes. Marriage between mem- 
bers of different castes seldom occurs. For more in- 


Hindus bathe in the Ganges River at Varanasi, India, above. 


Hindus consider the river sacred. They believe they purify them- 


selves spiritually by bathing in it. 


An Indian schoolroom, above, 
dren atthe same time. The teach 
writing while younger children 


is used by two groups of chil- 
er instructs older children in 
play with educational toys, 


formation about the caste system in India, see india йк | 
ligion); Caste. 

Religions. About 83 per cent of India's people ae 
Hindus, and about 11 per cent are Muslims. Most elie 
people of Bangladesh, the Maldives, and Pakistan ar 
Muslims. Sri Lanka has a mixture of Buddhists, Chie 
tians, Hindus, and Muslims. In Nepal, about 90 per ami 
of the people are Hindus, and most of the others an 
Buddhists. About two-thirds of Bhutan's people are fet 
dhists, and a majority of the rest are Hindus 

As India's chief religion, Hinduism has the тоя 
lowers in South Asia. Unlike Christianity, Islam, and fe 
daism, Hinduism is not based on the belief in a singi 
personal god. A Hindu may believe in many gods. alf 
whom are different forms of Brahman, the Supreme 
World Soul or Spirit. Hindus believe all living creatum 
have a soul whose goal is to become united with Bale 
man. After death, a soul in one body passes on t0 df 
other body. This process continues until the soul be 
comes perfect enough for union with Brahman. 

Country life. About 75 per cent of the people of 
South Asia live in villages and work on nearby farms 
The majority of South Asian farmers own à small pitt 
of land, but some of them rent land from wealthy 
lords. 

Modern agricultural tools and те! 
troduced in South Asia, but many of the farmers 
the same kind of hand tools and farming metho ШЫ 
their ancestors used hundreds of years ago. Large 
bers of South Asian farmers must struggle just to raise 
enough to feed their own families. Most South Asian 
farm families include not only several children, ut 
the other members of an extended family. h orl 

South Asians get most of their food from = к. 
as barley, millet, rice, and wheat and from 500 e 
bles as beans and peas. Many Hindus eat e 
if they can afford it. They believe all animals ha 
and must not be killed. See India (Food). " 

The clothing worn by rural South Asians n 
region to region. Many people wear à large раве 
cloth wrapped around the body. Women 5 Wt 
this kind are called saris. Some men covert 
with a turban. See India (Clothing). md c stand 

The houses of a typical South Asian vil rem 
close together. Most of them are small ап h house 
dried bricks or mud. A wall surrounds ec privat 
many villages, giving the people a little e d urban Sl 

There is much contact between rural an en gol 
Asia. Government officials from the d eiii 
lages to teach the people how to use ms howto set 
ploughs, and seeds. They show villagers oads and 
health clinics and schools, how to buil he fives i 
gation systems, and how to modernize 
other ways. ‘te lives faces 

The struggle to improve the people ort 
difficulties. South Asian governments ae d 
But even if they had much — they pulation 
pressed to end poverty as long aS Sout! 
growing so aiski. In addition, many rural se peopl! 
are proud of their customs and я 
feel that there is no reason to change 
and work. 


thods have beenii 
silet 


Ску life. Although South Asia is chiefly a rural re- 
же, it has several large cities. Bombay, India, with 
ёол § million people, and Karachi, Pakistan, with about 
sion, rank as the biggest ones. Nine other Indian cit- 
mand two other cities in Pakistan also have more than 
iaon people 

few places present so sharp a contrast between old 

| minew—and between the wealthy and the poor—as do 

| fedities of South Asia. The British built much of the 

| wwerareas of these cities. Great Britain ruled most of 

| feregion from the late 17005 to the mid-1900s. During 
fs colonial period, British citizens lived in the new sec- 

| tes South Asian governments continued to build up 
he dities after the various nations became independent. 
today, middle-class and wealthy South Asians, includ- 
tg business people, doctors, government officials, and 
myers, live in the newest sections and where the Brit- 
tused to live. 

The old sections of South Asia's cities include many 
тте slums. Millions of people in these slums live in 
Зер, crowded apartments and in huts made of pieces 
“metal, wood, or cloth. The slums in some cities аге so 
sewded and poverty is so widespread that thousands 
"people have nowhere to live at all. They sleep in 
pm on pavements, or in any other place they can 


South Asian governments are trying to improve city 
“аз well as rural life. Their efforts include slum clear- 
"ct and construction programmes to provide more de- 
E housing. Governments also sponsor programmes 
*ipand industry and provide more jobs—and to train 
Skilled workers for those jobs. But the cost of improv- 
Мау city is high, and the problems are many. In 
"Wh Asian cities, as in many cities elsewhere, high 


ti 
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же Tanks rim ese dancers perform in colourful costumes. 
Ments in {079 South Asia's major arts. The highly symbolic 

© dances tell stories, usually religious ones. 
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birth rates rank among the major problems. Also. thou 
sands of rural people move to the cities each year in the 
hope of finding a better life. Many end up no better off 
than before. 

Education. Sri Lanka has an illiteracy rate of about 15 
per cent. But in the rest of South Asia, more than 65 per 
cent of the people over 15 cannot read and write. Large 
numbers of children never go to school at all, either be 
cause no school is nearby or because they must work to 
help support their families. 

Since the mid-1900s, the South Asian governments 
have built many new schools. More children now attend 
school than ever before, and illiteracy rates are declin 
ing. But more money than is now being spent will be re 
quired to build all the schools and to train all the teach 
ers needed. The rapid population growth adds to this 
problem. 

The arts. South Asia has a rich and varied artistic tra 
dition, The Aryans produced outstanding literature long 
before the time of Jesus Christ. Numerous Aryan literary 
works contributed to the development of Hinduism. 
Such writings included the epics the Mahabharata and 
the Ramayana and the philosophical works called the 
Vedas and the Upanishads. The Aryans composed their 
works in Sanskrit, which was the first Indo-European 
language with a literature (see Sanskrit language and 
literature). 

Three religions—Buddhism, Islam, and Hinduism 
had major effects on the arts of South Asia. Major Bud 
dhist works include many beautiful sculptures of Bud- 
dha, founder of the religion. The Muslims made their 
major contribution in the field of Islamic architecture. A 
giant tomb in this style, the magnificent Taj Mahal, is 
one of the worlds most beautiful buildings. See Taj 
Mahal, and the pictures of the building in this article 
and in the India article. The Hindus built stone temples, 
many of which are richly decorated with sculptures of 

ods. 
; Other important arts in South Asia include dance and 
music. The highly symbolic movements in South Asian 
dances tell stories and are included in many dramas. 
South Asian music sounds strange to many Western 
people because it uses a different scale than does music 
of the West. South Asian people play much of their 
music on stringed instruments, such as the lute, sitar, 
and vina. 

During 
some forms of West 
tecture and the novel 


the colonial period, the British introduced 
ern art—including Western archi- 
I—into South Asia. Many South 

i to fear that their own artistic traditions 
d berrig forgotten During the 19005, they began call- 
ing for a return to South Asian art forms. Today, the art 
of the region shows the — of both traditional 

i and Western а 

peser the West's influence on South Asian cul- 
ture occurred during the mid-1900s, At that time, D" 
Asian art and philosophy began to attract many people 
in the West. Sitar music, à physical and mental exercise 
called yoga, and Hindu religious teachers called uus 
became especially popular. The attraction to Sout 
Asian culture was most widespread among young peo 


ple of the West. 
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Fields of rice—like the one in Indo- 
nesia on the right—cover a large part 
of the Southeast Asian countryside. 
Southeast Asia has much fertile soil 
and plenty of water from rivers and 
rainfall. The soil and water are natural 
resources that help farmers in the re- 
gion grow large amounts of rice and 
other agricultural products. 


Southeast Asia covers about 4,100,000 square kilome- 
tres, or9 per cent of the continent. The area has an aver- 
age of 103 people per square kilometre—about three 
times the world average. The region includes a penin- 
sula east of India and south of China, and thousands of 
islands south and east of the peninsula. 

Ten independent nations make up most of Southeast 
Asia. Five of them— Burma, Cambodia, Laos, Thailand, 
and Vietnam- lie оп the peninsula. Malaysia lies partly 


on the peninsula and partly on the island of Borneo. Bru- 


nei also lies on Borneo. Indonesia and the Philippines 
each consists of thousands of islands, and Singapore is 
made up of about 50 islands. Geographers consider far 
eastern Indonesia to be part of Oceania rather than part 
of Asia. 

Southeast Asia has a wealth of natural resources, For- 
ests cover much of the land, valuable minerals lie be- 
neath it, and fish are plentiful in the coastal waters. 


Much of the soil is fertile, and the rivers and rainfall pro- 


vide plenty of water. 

Beginning in the 1500's, Europeans attracted by the 
region's natural riches—began taking control of South- 
east Asia. In the late 18005, only Thailand remained free 
of European rule. 

Many Southeast Asians resented colonialism and 
fought to become independent. These nations began to 
win independence after World War II ended in 1945. At 
the same time, Communists gained a foothold in South- 
east Asia—in many cases as part of the independence 
movements. 

Most of the newly independent Southeast Asian gov- 
ernments faced uprisings by Communists and other 


groups, who wanted to take over the countries. Commu- 


nists gained control of North Vietnam in 1954. In 1975— 
after years of bitter fighting—they took over South Viet- 
nam, Cambodia, which became known, for a time, as 
Kampuchea, and Laos. The Vietnamese Communists 
united North and South Vietnam into the single nation 
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1 а А i id 
of Vietnam in 1976. For details on the conflict in Viel 
nam, see Vietnam War. ài 

People. About 437 million people, or 14 per ci 


tof 


Jn inese and 
all Asians, live in Southeast Asia. Like the Med 
other peoples who live farther north, Meer hic al 
Asians have yellowish to brownish m eee 
eyes that seem slanted because of a fold i 
eyelid. 


i me to the 
The ancestors of most Southeast Asians Са 


ina during p'* 
region from central Asia and southern gia 
historic and ancient times. They drove and other tè 


habitants of the region into the mountains S 
mote areas. Today, descendants of the orgs of these 
inhabitants live in those remote areas. Soni Negritos! 
people are small blacks called pude from China 
Through the years, thousands of peop ople contro 
India settled in Southeast Asia. These pe P 
much of the region's business activity. 
Fighting has taken place within a have battle 
in Southeast Asia, especially as бор differences 
control of the best land. Today, ро Asians. Ind 
cause sharp divisions among эое ve trie 
most all the countries, Communists & in som 
political power from non-Communis etl south 
they succeeded. The fighting in an d stalls economic 
Asian nations divides the people an p» 
rogress. я igion on ther 
З Religion. Buddhism is the chief bits sd fa 
insula. It teaches that people can find p ddhist may 


e cases: 


A ir desires. A Bu 
ness by getting rid of their dese southeast 
little or no desire to gain wealth. ous beliefs; 5* 


Asians, partly because of their relig! 

easygoing to people in the West. all the way t0 
Islam began in Arabia and spr! s chief relig! 

Southeast Asia. Today, it ranks Christianity e (Spi 

donesia, Malaysia, and Brunel. Chris fie period ? 

major faith of the Philippines during 

ish rule, and it remains so today. 


Many Southeast Asians, especially rural people, mix 
migious beliefs and practices with animism, the belief 
ы everything in nature has a spirit. These people be- 
See that good and bad spirits cause good and bad for- 
Че. Some farmers offer small sacrifices to the spirits in 
Shope that the spirits will bring good fortune and not 
them. Some of these farmers build small boxes re- 
ing birdhouses on the tops of poles in their rice 
. In the boxes they put cloth, food, incense, 
pr, and other offerings to the spirits. 
life. A large majority of Southeast Asians 
ein small villages and work on farms. Southeast Asian 
ers, like most farmers elsewhere in Asia, use an- 
atagricultural methods. They plant by hand and har- 
Siwith sickles and other hand tools. Farm machines, 

thas tractors, are rare. Many farmers use water buffa- 
Sto pull large rakelike tools that plough the fields. 
eis the major crop and chief food throughout most 
Southeast Asia. 

Apical farm village in this region has from 25 to 30 
ses, made mostly of bamboo and wood. Many rural 
theast Asians build their houses on raised platforms 
protection against insects, wild animals, and heavy 
tins The space under the platforms provides shelter 
hrhousehold animals. Almost all villages on the South- 
"isi Asian peninsula include a pagoda or some other 
Buddhist shrine. 

The clothing of Southeast Asia varies widely. People 
Western countries are perhaps most familiar with the 
Sneshaped hats worn by many farmers and the colour- 
Sarongs (skirts) of the Indonesians. 

me Southeast Asians, especially islanders, work on 
À plantations owned by the government or wealthy 

nessmen. The plantations produce large quantities 
toffee, copra, fruits and vegetables, palm oil, rubber, 


A 
КТ sd Denk in Thailand collects money from people at a 
ism ig bration, above. He hangs it on a money tree. Bud- 


the maj FA н 
Major religion on the Southeast Asian peninsula. 
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sugar cane, tea, and tobacco. Most of these products 
are exported 

In general, farmers on the peninsula are better off 
than those on the islands. Most of the mainland farmers 
own a small plot of land. Much of the land is fertile and 
in good times, almost all the farmers can raise enough 
food to feed their families. Many have food left over that 
they sell. Good farmland is scarce on the islands, and a 
large number of farmers are employed on land owned 
by others. 

Rural Southeast Asians maintain the custom of ex 
tended family. But compared to Southwest Asia and 
South Asia, relationships between older and younger 
generations are less rigidly patterned, 

City life. All the nations of Southeast Asia have at 
least one big city, and many have several. Jakarta, in In 
donesia, with about 64 million people, is the region's 
largest city. 

Southeast Asian cities serve chiefly as government 
centres and as links between the rural areas and the rest 
of the world. Farm products, timber, minerals, and other 
goods go from the rural areas to the cities to be shipped 
abroad. Goods from other countries pass through the 
cities before being sent on to the rural areas. Only a few 
of the largest cities, such as Singapore and Manila, have 
much large-scale manufacturing. 

Outsiders have long played important roles in South 
east Asian cities. Hundreds of years ago, Chinese and In- 
dians began taking over a large part of the retail trade in 
the cities. Today, in some countries, they still dominate 
the retail trade. The European colonial rulers also estab- 
lished businesses and governments in the cities. They 
gained wealth for themselves and their nations from 
Southeast Asia's resources. They also built up the cities 
and modernized them along European lines. 

Southeast Asians continued the modernization proc- 
ess after becoming independent. Many of the cities have 
luxury hotels, high-rise apartment and office buildings, 
cinemas, and other modern features. But like cities eve- 
rywhere, they include slums and other run-down areas. 

Education varies widely in Southeast Asia. In Brunei, 
Malaysia, the Philippines, Singapore, Thailand, and Viet- 
nam, the illiteracy rate is 30 per cent or less. It is be- | 
tween 30 and 45 per cent in Burma, Indonesia, and Laos; 
and is about 50 per cent in Cambodia. Since independ- 
ence, the governments of some countries have estab- 
lished many new schools and set up special pro- a 
grammes to increase literacy. Indonesia has reduced its 
illiteracy rate from шо {һап 90 рег сепї їп 194510 

cent today. 
p dpi eit Southeast Asian art shows д 
much Indian and some Chinese influence. A Wee pa = 
of it is religious and includes many Buddhist = аи 
statues of Buddha. Soaps iae As Western ài 

d literary forms to the р 

вадев oi jndonesià and Malaysia hne du 
haps the most purely local Southeast Asian art orms. 

a he people on the islands of Bali and Java, 
For example, i d m developed styles of architec- 
i dice bi cie Their dances, in which 
океана е ll to are probably their 
each movement helps tell a story, ar rE 
most famous art form. See Indonesia . 
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Chinese farmers work together on a 
collective farm, right. The Chinese 
Communists established collective 
farms after they took over China in 
1949. China covers more than 90 per 
cent of East Asia's land and has about 
83 per cent of its people. 


East Asia covers about 7,250,000 square kilometres, or 
17 per cent of the continent. It includes most of China, 
the world's largest nation in population. Tibet, Qinghai, 
and Xinjiang, three thinly populated parts of western 
China, lie in Central Asia. 

China covers more than 90 per cent of East Asia and 
has about 83 per cent of its people. Four other nations— 
Japan, North Korea, South Korea, and Taiwan—are also 
part of East Asia. In addition, the region includes two 
small nonindependent political units. The British posses- 
sion of Hong Kong and the Portuguese territory of 
Macao lie along the southern coast of China. 

About 1,302,000,000 people, or 41 per cent of all 
Asians and a quarter of all the people in the world, live 
in East Asia. The region is one of the most crowded 
places anywhere. The population density of East Asia, 
180 people per square kilometre, is about 5 times the 
world average. 

Off and on throughout history, China has ruled much 
of East Asia. The Chinese spread their influence to the 
places they ruled and even to areas they did not rule. 
Chinese art strongly influenced art throughout East Asia. 
Chinese religious and philosophical beliefs were 
adopted throughout the region, more so in some places 
than in others. 

The Confucian system of ethics is probably the most 
important Chinese contribution to everyday life in East 
Asia. This system teaches the duties and manners of rul- 
ers and subjects toward each other, of family members 
toward one another, and of friends toward friends. The 
Confucian system stresses Polite behaviour and obedi- 


ence to proper authority, two characteristics of East 
Asian society, 


The influence of China 
East Asia. But today, 
political and econo 
two largest nations, 
political and econo 


brought some unity to life in 
the region is sharply divided along 
mic lines. China and Japan, East Asia's 
‚ have almost completely opposite 
mic systems, A Communist govern- 
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ment rules China, and the people have little political 


freedom. Japan operates under democratie pind 
government, and its people have much e = 
economy is centred around шши а 
underdeveloped. Japan ranks among the E 
industrial nations and has a more advances ШЫ 
than any other country on the continent o 


i of lie 
anese have one of the world’s highest standa 
ing. | и 
Political differences divide China and Taiwan 


North Korea and South Korea. The E The 
drove the Chinese Nationalists out of c j 
Nationalists under their political and mi T) mentia 
Chiang Kai-shek, then established their ga it 
Taiwan (see Chiang Kai-shek. Before e 
began in 1939, North and South Karen e 
try. Today, Communists govern the na a bob 
Communists rule the south. Troops = d 
sides of the border between North an during the 
since the two nations fought each other ү 
rean War (1950-1953). оссо 
People. The physical characteristics 0 j 
Tine inchide yellowish to brownish a a fold in 
hair, and eyes that appear slanted be 7А 
the upper eyelid. m E in China T 
The first East Asian civilization Mer ч 
descendants of the early Chinese me the il north 
the people throughout China, excep Korn 


Ji Taiwan. ИШ 
west. They also form a majority In hen D un 
are an ancient people who have о re among 
nese rule. People called the Ainu We 
inhabitants of the islands that now dn are descent, ng 
almost all of the people of Japan be. country 
from Asian peoples who settled t " 
years ago. А = rks hi rac 
Religion. The Chinese gover eople ae 
courage religion. But many of the Py This relig 
the traditional religion of their cou 


ent wol! 


зт combined with teachings of Confucianism 

{ is also the chief faith in Taiwan. Most Kore- 

es practise Buddhism, but their religion also shows 
wfucian influences. Many South Koreans practise 
Jristianity. The North Korean government, like that of 

Disa, discourages religion. Buddhism and Shinto are 

айз major faiths, and many Japanese combine the 

we Confucianism influences religion in Japan, as else- 

sere in East Asia 

life in China. China has many large cities, including 
$out 35 with a population of 1 million or more. Even so, 
thas always been an agricultural nation. About three- 
garters of the people work on farms. 

Most Chinese farm families live in two- or three-room 
houses. These homes are made of mud or clay brick and 
ine à roof of tile or straw. Many city dwellers live in 
inge apartment buildings. However, other city residents 
hein crowded apartments above shops or behind 
wrkshops. Still others live in old neighbourhoods 
were the houses resemble those in rural areas. The 
Üinese eat mainly vegetables and various foods made 
hm rice, wheat, and other grains. 

_Only about 4 per cent of China's people belong to the 

"mmunist Party. But the party has almost complete 
trol of the country—and it has the power to order 
weeping changes in the people's way of life. For exam- 
the patterns of property ownership and family life 
"e changed dramatically under the Communists. 
ег major Communist goals include the elimination of 
*àl classes and the modernization of China's econ- 
my. See China (Way of life). 

Em After the Communists came to power in 
~~ they took over most businesses and factories in 
died s completely changed the ownership of 
E and. Before the Communists gained control 
» Od x оу Chinese farmers owned a small 
жу lan ons worked on large farms owned by 
бес ords. During the 19505, the Communists 

ized China's agriculture—that is, they organized 


s Peasants into groups who own and farm the land co- 
‘Peratively, 


aoism 


ru ы the Chinese government shifted empha- 
E Minor collective farming. Individual families now 
бег cro, ^s the land. The families must give part of 
à du 0 their collective and must sell a quota of 
then cm to the government at a fixed price. They 
Sn thee their surplus for profit at a market. In addi- 
Wall coment encourages families to establish 
owever ati such as repair shops and restaurants. 
Nsinesses * government still owns almost all large 
Family р 
be ар has always been important in Chinese 50- 
*idespread Соттипїї China, extended families were 
Pete author; ^ such families, the oldest male had com- 
"d total cd Husbands ruled their wives, and parents 
45 consist rol over their children. Today, most family 
бое, 9nly of parents and children, though some 
"ive b rie grandparents, Relationships within families 
tach other a Much less rigid. Husbands and wives treat 
“ilden to кенар, and parents по longer expect their 
M pre- h OW unquestioning obedience. 

"munist days, relatively few women 
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worked outside the home. Today, nearly all adults have 
a job. In many families, a grandparent cares for the chil 
dren during the day. Many other children stay in day 
care centres while their parents work 

Social class. Confucian teachings gave the Chinese a 
respect for educated people. In pre-Communist China, a 
group of scholars who served as government officials 
ranked just below the emperor and his family in social 
importance. To become a scholar-official, a person had 
to learn Confucian philosophy thoroughly and pass diffi 
cult civil-service examinations. Other well-educated Chi 
nese, including doctors, lawyers, and teachers, also had 
high social rank. The Communists, in spite of their own 
control over society, teach the principle of egalitarían 
ism. According to this principle, all people, no matter 
what their occupation, have equal social rank 

The economy. China has long been one of the 
world's poorest nations. The country has much good 
farmland, and it ranks among the leading producers of 
many crops. But China has such a large population that 
it must struggle to raise enough food for everyone 

The Communists hope to eliminate poverty in China 
through the modernization of the country's agriculture 
and industry. Chinese agricultural production has in 


d of housing in East Asia. In some 
s so great that large numbers of 


n small boats in rivers and harbours. The scene 


useboats in Hong Kong harbour. 
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creased, but most farmers still use crude hand tools and 
farming methods. The Communists have greatly in- 
creased industrial production. But further growth will 
depend on China's acquiring new technology and train- 
ing highly skilled workers and technicians. 

Life in Japan differs greatly from that in most of the 
rest of Asia. Japan is a modern country in every sense of 
the word. More than 80 per cent of its people live in 
urban areas. Japan's big cities are busy, modern centres 
of commerce and industry. Tokyo, the capital of Japan, is 
one of the world's largest cities. For a comparison of the 
size of Tokyo's population with other large cities, see 
City (table). 

The manufacturing that takes place in and near Japa- 
nese cities makes Japan an industrial giant. Manufactur- 
ing does much good for Japan's economy. However, 
manufacturing also helps cause a problem faced by all 
industrial nations—pollution of the environment. 

Japan's farms also reflect a modern way of life. Almost 
all Japanese farmers own their own land. The use of 
chemical fertilizers, farm machinery, and other ad- 
vanced agricultural methods is more common in Japan 
than anywhere else in Asia. Modern farming methods 
have even freed many Japanese farmers for part-time 
work in nearby cities and towns. 

The Japanese, probably more than any other Asian 
people, have adapted features of Western life. For ex- 
ample, baseball ranks as Japan's favourite sport, and 
bright neon signs light up many city streets. Most peo- 
ple wear Western-style clothing. Some Japanese, espe- 


Japan ranks among the 
of goods, including cars 
world's highest living standards. 


world's industrial giants. Factory worke 
, above. High indust 


cially older people, wear the traditional garment, ati 
mono (loose robe), when they are at home and for spe 
cial occasions. 

The Japanese have also kept many old traditions, in 
cluding their deep respect for beauty. Shinto, once 
Japan's state religion, teaches love of nature's beauty 
Zen, a Japanese branch of Buddhism, is famous for its 
emphasis on beauty in even simple things. Long ago 
monks in Zen monasteries made art forms of everyday 
functions, including bathing, flower arranging, garden- 
ing, and tea drinking. These and other artistic traditions 
became—and remain—part of the way of life for people 
in Japan. 

Large numbers of people in Japan, including the 
wealthy, live in a traditional plain, wooden Japanese 
house. Most of these homes have a garden anda high 
surrounding wall. Almost every Japanese family that can 
afford it owns at least one brush painting mounted ona 
scroll. At many meals, the Japanese serve each food ina 
separate bowl to emphasize its beauty. Rice is the chief 
food. The people eat with chopsticks. 39 

The extended family is not nearly so common in Japan 
as it was before the 19005. But the Japanese still have 
strong family ties and a deep respect for authority. Ind 
viduals are expected to obey all people who have E 
thority over them, including their father and older р 
ers, and government officials. At the same time, pe 
in authority must act courteously toward others. id 
rule comes from an old belief that one person shou 
never embarrass another. 


rs in Japan produce a wide variety 
rial output gives the Japanese people one of the 


feonomic growth and modernization began in Japan 
athe mid-1800's. Before that time, Japan's rulers worked 
keep the country free from outside influences. The 
panese way of life was rooted deep in the past. Japan 
sed its isolation when it began trading with the 
(hited States during the 18505. The nation adopted 
Western economic ways and made itself a world power. 
Tis progress suffered a major setback with Japan's de- 
feat in World War II. But the Japanese, with help from 
he United States, rebuilt their country and its economy 
wih astonishing speed. 

Korea and Taiwan. North Korea modelled its eco- 
sonic, political, and social systems on those of other 
Communist countries. Rural people, who make up about 
іга of the population, live on collective farms oper- 
ited by the government. The country has much industry. 
Most of the industrial workers live in city apartments 
and work in factories owned and operated by the gov- 
emment. 

South Korea and Taiwan were formerly agricultural 
‘ountries. Agriculture is still important there. But since 
e 1950's, South Korea and Taiwan have developed into 
Rüstrial nations. Their economies have grown rapidly, 
‘idliving standards have risen greatly. 

Education. Japan and Korea have high literacy rates. 
Nnost all Japanese 15 years of age or older can read 
id write. Most Japanese attend primary school and 
“ondary school, and a high percentage go on to col- 
Че. Over 90 per cent of adult Koreans can read and 
Mite. In China, the Communists have expanded primary 
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education. During the 1940's, only a small percentage of 
the people could read and write. Today, more than 75 
per cent of all Chinese 12 years of age or older can do 
so. China still has a severe shortage of schools, but it 
uses an unusual method to promote literacy. The gov- 
ernment calls on everyone who can read and write to 
teach others. Some children teach their parents or 
grandparents. 

The arts. East Asia has one of the world's oldest and 
richest artistic traditions. The Chinese created art works 
before the beginning of written history. Through the 
years, Chinese artists became masters in many art forms, 
including architecture, painted porcelain, carving, scroll 
painting, and sculpture. Much Chinese art shows Bud- 
dha or other religious subjects. Chinese artists also por- 
trayed people, animals, and nature, and created beauti- 
ful designs and rich colours, Artists in other parts of East 
Asia combined Chinese styles with their own. 

In China today, artists strive for self-expression. But 
the government discourages art that is critical of Com- 
munism. Japan has continued its rich artistic tradition 
but has also adopted some Western art forms. For exam- 
ple, the Japanese enjoy Western plays, television dra- 
mas, and films. Japanese film makers produce hundreds 
of films yearly, many of which have won international 
awards. 

For more detailed information on East Asian art, see 
the Arts section of the articles on China and Japan. See 
also the articles on specific art forms, including Archi- 
tecture; Painting; and Sculpture. 
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Mish 
n ү " Pusan, South Korea, above, shows a kind of market tha 
Ne buying i lers display their goods out of doors. The customers inspe 
em. Fish markets are common throughout East Asia 
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The Trans-Siberian Railway winds 
past a tiny village in a bleak and fro- 
zen part of North Asia, right. North 
Asia is by far the continent's largest 
region. But much of it is undevel- 
oped, partly because of its cold cli- 
mate. However, some factories have 
been established in the region. 


North Asia covers about 13 million square kilometres, 
or about 30 per cent of the continent. It is the largest re- 
gion in Asia. It extends from the Ural Mountains to the 
Pacific Ocean. North Asia consists entirely of Siberia, 
which makes up about 75 per cent of Russia. The rest of 
Russia lies west of the Urals, in Europe. 

Although North Asia covers more land than any other 
region in Asia, it has the smallest population. About 31 
million people live in the region, or about 1 per cent of 
Asia's total population. North Asia has a population den- 
sity of only 2 people per square kilometre. 

The harsh climate has held back North Asia's develop- 
ment and population growth. The region has an abun- 
dance of natural resources, including many minerals, 
vast oil fields, rich forests, and grasslands in the extreme 
southwest that are good for farming. But the winters are 
long and bitter. Ice and snow cover most of the region 
for about six months of the year. The temperature can 
drop below —68 °C. Most of the coastal waters, lakes, 
and rivers freeze for much of the year, 

Because of North Asia's isolation, the Russian, and 
later the Soviet, government used it as a place of exile 
and imprisonment. The Soviet Union was formed under 
Russia's leadership in 1922, and it existed until 1991. Rus- 
sia and the other former Soviet republics are now inde- 
pendent nations. In the past, Russian and Soviet rulers 
punished millions of criminal and political prisoners by 
sending them to isolated parts of Siberia. Many prison- 
ers were forced to work building factories, mines, and 
railways. 

The use of forced labour for Siberian construction 
projects ended after the death of Soviet dictator Joseph 
Stalin in 1953. The government then began trying to at- 
tract workers to North Asia by offering high-salaries and 
long holidays. But many workers stay only a few years 
before leaving for better living conditions elsewhere 


During some years, more people leave Siberia than 
move there. 
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People. Most Siberians are Russians. e 
are descended from Slavs who lived in easter 


с ic 
several thousand years ago. Such Mongol an T. 
groups as Buryats, Tuvinians, and Yakuts e stil ve 
originally, and descendants of these peop 
there. 

Religion. Russian Orthodoxy, à 
is the chief religion among North Asian | North Asa 
descent. Many descendants of the on Comm 
practise Buddhism or Islam. The Soviet Ui put ay 
nist leaders had tried to discourage rela ane rii 
people still practised their faith. In the ail d 
gious toleration began to increase dram 
tendance at religious services shot up. я 

Life of the people. Many North Am factories 
work in factories or mines. Most Nort iiway. Until the 
are in cities along the Trans-Siberian we or com 
late 19805, the Communist government РР oui 
trolled most of the farms and factories " the commu: 
Soviet Union. In the late 1980s, Leste , 
nists began to allow private owners ҮР live) 

About 70 per cent of Siberia's icr flats. МӘ, 
Most city people are c rowded о tut cious: 
people in rural areas live in simp d cityi 
log houses. Novosibirsk is the eo 
has a population of about 14 MI i d Б. 

Education. Almost all Russians a К 
Public education is free for all citize vs 
school for 11 years, from ages 6to р ; soviet Union J 
The Communist government А ^ ^ vehiclefo 00 
trolled education and considered ! banned P " 
advancement. The government € Union, 
schools. After the breakup of the e cators 060 у 
vate schools began to open and ec choo сита! 
ing to remove the emphasis In thes 
Communist Party ideology sia shows Chine" 
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Central Asia's grassy plains are the 
"home of many livestock herders, In 
Mongolia, the wandering herders live 
tents called yurts, right. Except for 
theplains, Central Asia is largely an 
wa of high mountains and plateaus, 
ini huge deserts. Partly because of 
‘poor land, the region is one of the 
"ods least crowded places. 


E en about 9 million square kilometres, 
Born ^e E the continent. It is the second largest 
inii EM North Asia has more land. Central 
stern C ibet, Qinghai, and Xinjiang, which lie in 
$n Kyr A and the independent nations of Kazakh- 
a obolis an, Mongolia, Tajikistan, Turkmenistan, 
hither E tiny part of Kazakhstan lies west of the 
Бер M € continent of Europe. 
ie land ongolia and the Chinese-controlled areas, 
En e Central Asia were once part of the 
E coni ed Soviet Union, which broke up in 1991. 
Wem to n have moved away from the Communist 
$ te forms of government. Mongolia 
boted a mé Communist system in 1921. In 1990, it 
Under кча system. The rest of Central Asia is 
Mich i Mb rule. Qinghai is a province of China, 
et and Xing; уа Communist government. China calls 
"tte Same’ self-governing regions,” but the Chi- 
ntral ale government actually rules them. 
ins, vast ane region of high plateaus and moun- 
"AM is too d 5, and treeless, grassy plains. Much of 
t people ear гу or rugged for farming. A majority of 
уйу TUE à living by herding livestock. Industrial 
Out 78 day in the region's few cities. 
Pet cent of th ion people live in Central Asia, or about 
i sia, on N € continent's population. Of the regions 
lia populet orth Asia has fewer people. Central Asia 
E ‘on density of 9 people per square kilome- 
ple, 
Me great E People of Mongolia are called Mongols. 
tutes in “abel Genghis Khan united various Mon- 
ag built the тит 12005, He and his grandson Kublai 
™ China and UD land empire in history. It extended 
m ia's of ag into Europe. The people of Cen- 
Meng yrgyz Р nations include the Ка- 
" сс m Р ii a 
E" Uzbeks. jroup, and ethnic Tajiks, Turk 


оц 
9^ Qinghai, Tibet, and Xinjiang are part of 


Asia 


China, most of their people are not Chinese. Tibetans 
make up the population of Tibet, and many of the peo- 
ple of Qinghai are Tibetans. Tibetans have lived in the 
area since ancient times. Uygurs, a people of Turkic ori- 
gin, make up about half of Xinjiang's population. 

Religion. Most Central Asians are Muslims. Islam is 
the chief religion in Kazakhstan, Kyrgyzstan, Tajikistan, 
Turkmenistan, and Uzbekistan. When these areas were 
part of the Soviet Union, the Communist government 
discouraged religion, but the people continued to prac- 
tise their faith. These nations now allow religious free- 
dom. 

Islam is also the chief religion in the Chinese region 
of Xinjiang. Lamaism, a branch of Buddhism, is the chief 
religion in Mongolia, Tibet, and Qinghai. The Chinese 
Communists discourage religion in the areas under 
their control. The Chinese government regards religion 
as superstition. The government encourages the people 
to study science and political writings to solve their 
problems. 

Life of the people. All of Central Asia was once 
under Communist control. Today, only Qinghai, Tibet, 
and Xinjiang continue to be ruled by Communists. The 
six independent nations of Central Asia have moved to 
democratic forms of government, and they have re- 
moved controls that existed in such areas as religion, 
education, and the arts. ) 

Tashkent, the capital of Uzbekistan, is the largest city 
in Central Asia. It has about 2 million people. Most city 
dwellers live in single-storey houses or in modern apart- 
ment buildings. The majority of the people of Central 
Asia live in rural areas. Most of them farm or raise live- 


stock. 


In much of Central Asia, the rural dwellers live in 


mud-brick houses in villages. Many rural villages do not 
have electricity or running water. Most families are 

large, and many members of an extended family may К 
live together in one household. Such a household might 
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include parents, married children and their offspring, 
and other relatives. Some rural people live in traditional 
tentlike dwellings called yurts. These portable homes 
are constructed of a circular wooden frame covered 
with felt. 

About half of Mongolia's people live on livestock 
farms. The farms are like huge ranches with small towns 
in the centre. The central buildings include houses, of- 
fices, shops, and medical centres. 

In Xinjiang, large numbers of people are herders who 
live near oases. Many people farm on the oases. 

The Chinese Communists seized Tibet in 1950. Before 
that time, few parts of the world were so completely 
controlled by religious leaders as was Tibet. Buddhist 
monks ruled the country and owned most of the land. 
The monks and a small group of nobles made up Tibet's 
upper class. Farmers and wandering herders formed 
Tibet's lower class. The farmers worked the land, and 
most nomads tended the flocks that belonged to the 
monks and nobles. The Communists reduced the power 
and wealth of the monks and nobles. They broke up 
many large estates and took over the land or distributed 
it among the people. They reduced the importance of 
religion. The work of farmers and herders has changed 
little since the Communist take-over. But the farmers 
and herders give much of what they produce to the gov- 
ernment rather than to landowners. 

Life in Mongolia before Mongolian and Russian Com- 
munists took over resembled life in Tibet. The monks 
had religious and political power and great wealth. They 
owned large herds, which were given to them by the 
people as offerings. The youngest son of each family 
was expected to become a monk. The monks and a 
small group of nobles made up Mongolia's upper class. 
The lower class consisted chiefly of herders who moved 
about the country with their flocks. The Communists es- 
tablished large livestock farms and tried to force herd- 
ers to settle there. But in the early 19905, herders were 
allowed to leave the large farms. Some began to estab- 
lish their own farms. 

Education in Mongolia and Tibet centred around re- 
ligious instruction before the Communists took over. Ex- 
cept for the monks and nobles, few people received 
more than a few years of schooling. The Communists ex- 
tended education to more people. Teaching Communist 
principles is an important part of the curriculum in the 
Chinese regions of Qinghai, Tibet, and Xinjiang. It also 
was important in Mongolia until 1990. 

In the rest of Central Asia the schools in the former 
Soviet republics have worked to remove the emphasis 
on Communist Party ideology from the curriculum. 
Most of the people in these nations are able to read and 
has Children attend school for 11 years, from ages 6 

Arts. Carpet making is an important craft among the 
people of Central Asia. Other important crafts include 
bear) and jewellery making. In Kazakhstan and 

yzstan, the recitation of epics (poems about heroic 
events) Is an important part of the culture. In the Chinese 
regions of Central Asia, the arts, like education, formerly 


centred around religion but today are intended to serve 
Communism. 


Land 


Asia, the world's largest continent, covers 44,009,000 
square kilometres, or 30 per cent of the world's land 
area. It extends from the Arabian Peninsula, Turkey, and 
the Ural Mountains eastward to the Pacific Ocean. From 
the Arctic Ocean, it reaches south to the Indian Ocean 
Geographers consider thousands of islands off the 
mainland as part of Asia. These islands include—roughly 
from west to east— Cyprus, the Maldives, Sri Lanka, most 
of Indonesia, and the Philippines. Taiwan and Japan lie 
off the coast of East Asia. 

Asia and Europe are part of the same mass of land. No 
body of water separates the two completely, and so 
some geographers consider them as a single continent 
called Eurasia. Other geographers say that Africa, Asia 
and Europe form one continent because land connected 
Africa and Asia before the Suez Canal was built. They 
call this continent Furafrasia. 

Asia has some of the world’s highest mountains, larg 
est deserts and plains, most important rivers, and best- 
and worst soil. This section gives a general description 
of each land region of Asia. It also tells about the conti 
nents major natural features and how they affect the 
lives of the people. 

Land Eidos. Asia has six major land regions, id 
cussed in the Way of life sections of this article. Sou 
west Asia is a land of desert in the south and of n 
tains and plateaus in the north. Dry soil makes pire 
impossible in most of the region. But Southwes d 
land contains much oil, one of the world's bur e 
natural resources. The northern border of аа 
cludes the Himalaya, the world's highest moe 
range. Much fertile soil lies south of the moun = T 
Southeast Asia is rich in nat 


ural resources, inclu M 
i sia à! 
tile soil, forests, and mineral deposits. Fast A 


wers 
ve, tO e 
rth, 20077 sar 
Mount Everest, the highest place on Other Asian e 
8,848 metres on the Nepal Tibet border. 


also over 7,600 metres hig! 


igsmuch fertile soil and many other valuable resources. 
forests cover a large part of North Asia, and areas of 
god farmland lie in the southern section of this region. 
iumuch of northern North Asia is so cold that the land 
3s frozen throughout most of the year. Central Asia 
igsmuch of the continent's poorest land. Its main fea- 
wres include deserts, mountains, and rocky plateaus, 

Mountains. Asia has more mountains than any other 
tontinent. The mountains make transportation difficult 
many parts of Asia. They also separate people from 
mih other and act as barriers to the exchange of ideas. 
Ünthe other hand, mountain springs are the source of 
many Asian rivers. Millions of farmers depend on water 
Imm these rivers to grow crops. 

Many of the major Asian mountain systems branch 
ойгот a large group of rugged peaks and deep val- 
ys called the Pamir Knot. This area lies where Afghani- 
san, China, Pakistan, and Tajikistan meet. It is some- 

‘ines called the roof of the world. Some peaks in the 
finir Knot rise more than 7,600 metres above sea level. 
he floors of some of the valleys are as much as 6 kilo- 
Metres below the peaks. 

The Tian Shan range extends northeast from the 
"imir Knot into Xinjiang. The Altai Mountains form part 
the boundary between Mongolia and Xinjiang. Be- 
fond these high ranges, the smaller mountains of such 
iges as the Stanovoy and Yablonovyy reach across 
Hither Siberia toward the Sea of Okhotsk. 

The Kunlun Mountains extend east from the Pamir 

This range becomes the Qilian Mountains in east- 
E and then the Qin Ling Mountains in central 
шогат Range extends southeast from the Pa- 

The famous Himalaya rises south of the Karakoram 


є nd Sea shore, the 


s lowest place on the earth's surface 
Ore, above, is on the border between Israel and Jo! 


kim 
y 
arren. The sea itself is about nine times as salty а 


, 


Asia's rivers aid the farmers by depositing fertile soil and by 
providing water for irrigation. Southeast Asia's Mekong River, 
above, passes some of Asia's best farmland. 
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{ North Atlantic Ocean 
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Range and extends along Tibet's southern border. The 
lofty Himalaya includes many of the world s highest 
peaks. On the border between Nepal and Tibet, Mount 
Everest—the world's highest mountain—rises 8,848 me- 
tres above sea level. 4 А 

The Hindu Kush range extends west from the Pamir 
Knot across Afghanistan. The Caucasus Mountains ex- 
tend from the Black Sea and Sea of Azov to the Caspian 
Sea. They mark the boundary between Europe to the 
north and Asia to the south. t 

Rivers. Millions of Asians live crowded together in B 
the continents river valleys and deltas. Many rivers aid 
farmers by depositing fertile soil along their courses 
and providing water for irrigation. 

The major Southwest Asian rivers flow through the 
northern part of the region. The Tigris and Euphrates 
rivers begin in Turkey and meet in Iraq, forming the { 
Shatt al Arab, which empties into the Persian Gulf. To 
the west, the Jordan River flows south from Lebanon 
into the Dead Sea. 

In South Asia, the main rivers include the Indus, 
which winds through Pakistan and into the Arabian Sea; У 
and the Brahmaputra and Ganges, which flow through D 
northern India and Bangladesh before emptying into the 
Bay of Bengal. 

East Asia's major rivers, the Huang He (Yellow River) 
and Yangtze, begin in the Tibetan Highlands and flow 
east across China. The Yangtze is Asia's longest river. 
The Xi, southern China's chief river, flows from south- 
central China into the South China Sea. 

The major rivers of North Asia—the Lena, Ob, and 
Yenisey—flow from south to north through northern Si- 
beria. They empty into the Arctic Ocean. 

Deserts and plains. Deserts extend diagonally 
across Asia from the Arabian Peninsula northeastward 
to China and Mongolia. These huge deserts are unsuit- 
able for farming, and few people live there. 

A desert called Rub al Khali makes up part of the Ara- 
bian Peninsula. Other deserts cover much of the rest of 
Southwest Asia. The frozen tundra region of northern . 
Russia is sometimes called a co/d desert because so few. ОЁ 
plants can grow there (see Tundra). 

Plains are flatlands. Rivers cut through most plains 
and rain falls on them, helping make the soil fertile. The 
major Asian plains include those that lie across northern 
India, eastern China, and the southern U.S.S.R. 

Coastline, bays, seas, and lakes. Asia's coastline 
measures about 129,077 kilometres. Many harbours 
along the coast are shallow. Through the years, mud and 
silt carried downstream by rivers have partly filled the 
harbours. Asia's northern harbours, on the Arctic Ocean, 
stay frozen for much of the year. 

Two huge bays of the Indian Ocean indent Asia's - ч 
southern coast. These are the Вау of Bengal east of pa , ` 
India, and the Arabian Sea west of India. " 1,000 3% 

Along Asia's east coast, several islands and peninsulas | { 1.000 : E 
block off parts of the Pacific Ocean into a series of seas. l 
These seas include—from north to south—the Bering, 


Okhotsk, Japan, Yellow, East China, and South China. Map index p 

e Caspian Sea—between Iran and the Asian and Eu- Аһ Meuntains (o6 Cepin Mountain H 0 
Topean parts of the Soviet Union—is the world's largest c ym с э Cee б ; 
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Because of Asia's tremendous size, its regions have a 
wide variety of climates. These varied climates include 
the bitter cold of the polar north; the hot, dry desert en- 
vironment of the centre and southwest; and the hot, 
humid conditions of the tropical south. The large map in 
this section illustrates Asia's climate patterns. The small 


Tropical Wet—Always hot, always wet. Heavy precipi- 
EE] tation well distributed throughout the year. Pep 
Tropical Wet and Dry—Always hot with alternate wet 
and dry seasons. Heavy кершю, in the wet season. 
Desert and Steppe—Hot to cold, with great changes in 
ESI daily Temperaire except in coastal Тл. Little precipita- 
tion throughout the year. 
Subtropical Dry Summer — Hot, dry summers and mild, 
rainy winters. Moderate precipitation in winter. 


Arctic 


Climate 


maps provide statistical information on temperatures 
and precipitation. 

Winds called monsoons influence the climate of 
much of Asia. A monsoon blows regularly in the same 
direction during definite seasons. In winter, monsoons 
from the north move into East Asia and cause cold, dry 


Е Subtropical Moist — Worm to hot summers ord axi 
winters. Moderate precipitation in all seasons, 


Continental Moist— Warm summer and cold winiet. 
Moderate precipitation in all seasons. 

Subarctic — Short cool summer and long cold winter. Lig 
to moderate precipitation mostly in summer. 


Е Polar—Always cold with a brief chilly summer. tithe 
precipitation in all seasons. 
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weather. The wind switches in summer and blows from 
фе seas that lie south and southeast of that region. It 
causes hot, humid weather. 

Most of East Asia's rain falls between April and Octo- 
ber. The rainfall is heaviest in the east, and it decreases 
may from the sea. 

Monsoons from the northeast pass through South 
Asia and Southeast Asia from November to March. They 
tuse the coolest weather in those two regions. Begin- 
sing in April, monsoons from the southwest send tem- 
peratures soaring. From May to October, wet monsoons 
bring heavy rains from the south seas. Many of these 
monsoons cause floods. 

In Southwest Asia, monsoons affect only the southern 
and southwestern coasts of the Arabian Peninsula, Most 
sf Southwest Asia has long, hot summers and mild win- 
tess. Inland, temperatures often climb above 46° C in 
simmer. But there are no clouds to keep the daytime 
ħeat close to the earth at night. A warm but comfortable 
night may foHow an extremely hot day. The region's 
heaviest rains fall in Turkey near the Black Sea and in the 
Caucasus region between the Black and Caspian seas. 
Some parts of the Arabian Peninsula receive no rain for 
Several years at a time. 

Bitter cold polar weather keeps part of northern Sibe- 
fs land frozen all year round. In the grasslands in the 
southwest, the temperatures vary from —16 °C in Janu- 
ayto 18°C in July. Central Asia's climate ranges from ex- 


'emely cold in its mountain regions to extremely hot 
ind dry in the deserts. 


Nverage January temperatures 


№ тар shows the average January temperatures in Asia. The 
i. aya forms a barrier against the cold northerly winds and 
ects southern Asia from freezing temperatures. 
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Average yearly precipitation 
(Rain, melted snow, and other moisture) 
Most of the rainfall in Asia is caused by the summer monsoon (a 


warm and moist southerly wind). The monsoon does not reach 
the central part of Asia, which is dry throughout the year. 


мше, 


Average July temperatures 


i shows the average July temperatures in Asia. Most of 
wis dos is hot, with the exception of northern Siberia and 
the high plateaus and mountain ranges of central Asia. 
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Domesticated animals. Many Asians use domesti- 
cated (tamed) animals to do work and as sources of 
food, clothing, and shelter. Useful domesticated animals 
include the dromedary and other camels of Southwest 
Asia and the elephant of South Asia. Others are the Bac- 
trian camel and yak of Central Asia, the water buffalo of 
Southeast Asia and East Asia, and the reindeer of North 
Asia. 

Wild animals. Arctic foxes, Arctic hares, lemmings, 
and reindeer live in the Arctic. The lemmings live under 
the snow in the winter. Many animals in North Asia 
south of the Arctic are highly valued for their fur. They 
include brown bears, elks, ermines, lynxes, otters, and 
sables. 

Antelopes, burrowing rodents, and locusts live in 


Animals of Asia 


Animals 


Mongolia and northwestern China. From time to time 
swarms of locusts attack the fields of northern China, 
eating the crops in their paths. The giant panda, a black 
and white bearlike animal, lives only in southwestem 
China and eastern Tibet. Much of East Asia is so 
crowded with people that few wild animals live in the 
region. 

South and Southeast Asia have the continents great- 
est variety of wild animals. Apes and monkeys and beau: 
tiful tropical birds are plentiful in these regions. Some 
animals—including crocodiles, leopards, rhinoceroses, 
scorpions, tigers, and poisonous snakes—endanger the 
rural people. Wild animals of Southwest Asia include 
antelopes, caracals, onagers, and ibexes and other wild 
goats. 


This map provides a general idea of where some animals of Asia live. Most of the animals shown 


are wild. People have trained others, including camels, reindeer, and water buffaloes, to do work 
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Plants 


Few kinds of plants can survive in the Arctic area of 
North Asia. But the world's largest fir and pine forest lies 
south of the Arctic. Its trees supply Russia with timber, 
wood pulp, and other products. 

The dry land of Central Asia supports little plant life 
except for grasses. But grass serves as the food for live- 
stock, the basis of Central Asia's economy. 

Valuable plant life grows in eastern East Asia, which 
his plentiful rain. Trees supply East Asians with fruit, 
timber, and paper. The people use one fruit tree, the 

mulberry, in an unusual way. They feed its leaves to silk- 
worms, which produce silk thread for clothing. 

Much valuable plant life also grows in the warm, wet 
dimate of Southeast Asia and parts of South Asia. Prod- 
їй from plants account for a large part of the exports 


Pants of Asia 
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of these regions. People in many parts of the world use 
products from the nutmeg, rubber, and teak trees, the 
tea bush, and bamboo grass. 

Few plants grow in much of the dry parts of South- 
west Asia. But date palms and olive trees of desert oases 
provide many people with a large amount of the food 
they eat and export. 

The opium poppy is grown in parts of Asia, including 
Laos, India, and Turkey. Such powerful drugs as heroin, 
morphine, and opium are made from this flower. Doc- 
tors prescribe such drugs to ease pain and for other 
purposes. But millions of people both in and outside 
Asia use the drugs just to “feel good.” Many of them be- 
come drug addicts and ruin their physical and mental 
health (see Drug addiction). 


This map provides a general idea of where some plants of Asia grow. Little plant life grows in the 
cold of the far north. Warm and wet South and Southeast Asia have a wide variety of plant life. 
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Agriculture 


i ivi -fi i Asian farmers, like the Chi- 
Agriculture provides a living for about three-fifths of all Asians. Most D edere 
те rice pul left, perform many tasks by hand. A small percentage of the farmers, including 
the Israeli beet growers, right, use modern farm machinery. 


Agriculture is by far the most important economic ac- 
tivity in Asia. About three-fifths of the people make a liv- 
ing from farming. Farm products also account for the 
majority of Asia's exports. 

In many Asian countries, most of the farmers use 
hand tools, and many have animals that pull ploughs 
and do other work. Yet in such countries as China and 
Bangladesh, intensive hand labour by farm families plus 
using every bit of available land produces high crop 
yields. But these nations have barely enough food to go 
around. About one-fifth of the world's people live in 
China, and Bangladesh has a population density of 824 
people per square kilometre, 

Signs of hope do exist. The use of modern farm tools 
and chemical fertilizers has become widespread in 
some Asian nations, including Israel, Japan, and Russia. 


Some Asian nations have increased the amount of crops 


that their farmland produces through the use of new, 
higher-yielding rice and wheat seeds. These countries 
include China, India, Korea, and Thailand. 

This section gives an overview of the ways farms are 
organized in Asia and of Asia's major crops and live- 
stock animals. The six Way of life sections of this article 
describe how rural Asians live and work. 

Farm organization in Asia follows three chief sys- 
tems: private ownership, tenant farming, and collective 
farming. 

Some farmers in all parts of Asia own their own 
farms. However, private farm ownership is most com- 
mon in South Asia and on the mainland of Southeast 
Asia. Many farmers in these ar 
small plot of land. 

Tenant farming is also practised in many parts of the 
continent, but is probably most common in Southwest 
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livestock. In South Asia, farmers who raise livestock 
we the animals chiefly to help with the work. In the less 
ile parts of Central, North, and Southwest Asia, many 
le raise livestock for a living. They get cheese, milk, 
meat from their animals, as well as fur and hides for 
hing and shelter. Some of the animals are used for 
portation. 


the land of Asia is used 


map shows the different uses of land in Asia. The most im- 
it crops—such as rubber in Malaysia and rice in southern 
are shown in larger type. Large areas of Asian land are 
rally unproductive because they are either extremely cold 

to dry and not irrigated. 
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Livestock farmers also sell animals or products made 
from them to buy supplies. Pigs and poultry are raised 
for food throughout most of East Asia and Southeast 
Asia. 

Camels, goats, and sheep are the most important live- 
stock in Southwest Asia. Central Asians herd Bactrian 
camels, cattle, goats, horses, pigs, sheep, and yaks. Rein- 
deer herding is a major activity in the northern part of 
North Asia. 


EE Mostly cropland E] Forest land 
Grazing land 


[E] Generally unproductive 
land 


Fishing 
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Industry 


Heavy manufacturing takes place chiefly in China, India, 


Japan, Russia, South Korea, and Taiwan. The factory above is in 
China. Most of the other Asian nations have relatively little man- 


ufacturing. 


The handicrafts industry 
Women in Sri Lanka, above, 
People from throughout the 


provides work for many Asians 
make beautiful designs on textiles. 
world buy Asian handicrafts 


The economies of most Asian nations depend heavily 
on agriculture. Such nations always face the threat of 
economic disaster that can result from one bad farming 
season. At the same time, these nations have relatively 
little manufacturing. Thus, these countries do not bene- 
fit from the large number of jobs that industrial activity 
creates. 

Mining. Raw minerals rank among Asia's most impor 
tant exports. Southwest Asia supplies a large part ofthe 
world's oil. Southeast Asia provides more than half of 
the world's tin. China exports large amounts of antimony 
and tungsten. 

Manganese and mica from China and India and chro- 
mite mined in Turkey and the Philippines go to many 
parts of the world. The Asian economy would improve 
greatly if there were enough factories to process far 
more of the continent's raw minerals into finished proó- 
ucts. | 

Manufacturing and processing. European colonial 
rule left its mark on Asian industry. During colonial days, 
Asia served as a source of food for Europes people and 
as a source of raw materials for its industries. The proc 
essing of food and other products became importar 
Asia, and it still is today. Such industries as sugar re n 
ing and the processing of fish, rice, and tobacco p 
major economic importance in many parts of the c 
nent. : у 
Most of Asia's heavy manufacturing takes place in 
China, India, Japan, Russia, South Korea, Taiwan TR 
Ukraine, all of which have large, modern factories. a 
dustries in these countries make such products as 5 
and other vehicles, electronic equipment, er к 
chinery, iron and steel, military weapons, ships, ai 
tiles. Israel, North Korea, Singapore, and Turkey 
have some heavy industry. к 

Other industries. Millions of Asians W Many? 
the seacoasts and rivers catch fish for a ne opal 
the world’s leading fishing nations lie а у tones 
in Asia. These nations include China, India, In 
apan, and South Korea 
‹ Кашат and a related industry, handicrafts, bs: 
great economic importance In many parts Pio year h 
numbers of non-Asians visit the continent € 
tourists spend money mainly on food, transp 
and shelter. 


who live along 


handicrafts include carvings, le rg 
pottery, rugs, and textiles The tourist I ol, ap 
cially important in such countries as Israel, 
Kong, Thailand, and Singapore vernments a 
Industrial development. Asian 90 tions 
ing to improve the economies of their n | " 
ing new industries and by expanding 9 шїї" 
They have taken various steps toward ye ә Asi 
These steps include offering low tax ps sia. san? 
business people to set up businesses ! js an aid fr? it 
ernments have also used their own A o of thes? 
other countries to establish industries. ° 


ор 
iness Р 
dustries have been sold to Asian bus re ai ed at í 
ı education a nts? 


nme 
The gover” helP 
Kise that ey an" 


cost. Many changes in Asiar 
training people in industrial s 
Asia's Communist countries belie 
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crease industry by tight government control and by Other Asian countries have made some industrial 
копотїс planning. progress, but they continue to be industrially underde- 
Anumber of Asian countries have had success inin- veloped. China and India have huge factories and manu- 


quasing their industry. Japan has modernized its indus- facture a wide variety of goods. However, they still must 
тузо that the country has become a world leaderinin- ^ import many items, and their people have a low stand- 


dustrial production and a major exporter of manufac- ard of living. Malaysia, Pakistan, the Philippines, Thai- 
tured goods. Israel, South Korea, and Taiwan have also land, and Turkey are developing a base of modern in- 
made great progress in industrial development. The dustry. Saudi Arabia and a number of other oil- 
governments of Russia and the Asian republics that producing nations have large oil refineries. Most other 
once formed part of the Soviet Union are working toin- ^ Asian countries have little industry other than the proc- 
dustrialize their economies. essing of agricultural products and raw materials. 


Mining and manufacturing in Asia 


This map shows the sources of Asia's leading mineral products. Products of outstanding economic 
importance in each area—such as oil in the Persian Gulf area and tin in Malaysia—are shown in 
larger type. The map shows major manufacturing centres in red. 
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The transportation and communication systems of 
Asia's cities contrast sharply with those of the rural 
areas. The cities have many of the same modern devices 
that Western cities have. But in many rural areas, such 
transportation and communication differs little from that 
of hundreds of years ago. 

Transportation. Many kinds of vehicles transport 
people and goods in Asian cities. Cars, buses, motor 
scooters, and trucks speed past vehicles powered by 
people or animals. People supply the power for such ve- 
hicles as bicycles and pedicabs. The pedicab, a taxicab 
operated like a bicycle, has largely replaced the jinriki- 
sha and other taxis pulled by men (see Jinrikisha; Pedi- 
cab). Oxen, water buffaloes, and other animals pull carts 
through the streets of some cities. 

Motor vehicles are rare in rural Asia. Along the rural 
roads, few of which are paved, villagers transport goods 
chiefly in carts pulled by animals or people. Many villag- 
ers travel by foot—to save wear and tear on their ani- 
mals. Carts get stuck in the soft sands of the deserts, and 
so many people use the sure-footed camel for desert 
transportation. 

Rivers rank among the chief transportation routes of 
rural Asia. The people use barges, canoelike vessels, 
junks, sampans, and other small boats for travel and to 
transport goods. Junks and some other boats of rural 
Asia have sails and are moved by the wind. But many 
Asians must paddle their boats or move them by push- 
ing a long pole against the river bottom. Sometimes, 
people on shore pull heavy barges by means of long 
ropes attached to the barges. Many people in Iraq sail 
an unusual boat called a kufa. This circular vessel looks 
like a huge bowl. 

Airliners link most large Asian cities with one another 
and with other parts of the world. But railways are still 
the continent's chief means of long-distance transporta- 
tion. Colonial rulers built a large network of railways 
during the 1800s. They used trains to carry raw materi- 
als from inland areas to coastal cities and ports. Today, 
almost all Asian countries have at least one railway, but 
most of the rail lines are ineffective. More trains are 


needed to handle increased Passenger and cargo loads. 


Railways, the chief means of lon 
Asia, carry cargo and Passengers. 
above, is so crowded that riders 


g-distance transportation in 
- An Indian commuter train, 
hang out of the doorways. 


Transportation and communication 


Е ТАН rural Asians 
River transportation is especially important 10 oats d 


i an 
Thai workers, above, get ready to guide huge logs 
of wood chunks down a river to market. 


nagers, people 
arts for old 
t modern rail- 


Asia also has a shortage of railway ma 
who repair the trains, and replacement 
trains. Japan, with one of the world s mo: 
way systems, is a major exception. 

The colonial rulers also built up ies Since the 
tem between inland areas and coastal We en 
end of colonial rule, Asian nations па so that 
progress in building or improving hig 
more trucks and buses can be used. to and from 

Ocean-going vessels carry much саама ove » 
Asia's ports. These huge modern ships boats that doc 
small, old-fashioned sampans and other ne 
workers use while loading and unloading, the same è 
Communication in Asian cities ыш distributed 
in Western cities. Newspapers are WIC е y and many 
Radio stations broadcast from m one and tele 
large cities have television stations. munication e 
graph systems also provide fast com 
tween Asian cities. 

In rural Asia, newspapers and 
only some areas. Few rural Asian 4 
but many watch television in pet uncommon? 
phone and telegraph systems are als nication sti 
rural Asia. As in the past, much comm 
pends on word-of-mouth. 


Asia's highway 51° 


History 


areas of the world are sometimes called the cra- 
pf civilization because of the important early civili- 
s that began there. One of these areas is in Egypt 

е other three are in Asia. The Asian cradles of civi- 
її аге (1) the Tigris-Fuphrates Valley, now mostly 
e Indus Valley of South Asia; and (3) the Huang 
Vangtze valleys of China, in East Asia. 
y Is-Euphrates Valley, near the head of the 
| Gulf, was the site of the world's first civilization. 
forms the centre of a larger historic region 
Fertile Crescent. This region, named after its 
d, follows the Tigris and Euphrates rivers 
and west from the Persian Gulf. Then it curves 

hrough the valley of the River Jordan. The region 
les parts of what are now Iraq, Israel, Jordan, Leba- 


nd Syria. 

of old cities dot the Fertile Crescent. Archaeolo- 
lave discovered much about the ancient civiliza- 
ha existed in the area between about 3500 B.C. 


in, and Assyrian civilizations. 
erians developed the world's first civilization 


ans traded widely with other peoples, in- 
the Egyptians. Sumerian armies had war chari- 
sand years before the Egyptians did. The Su- 
ins also developed a complicated system of laws 
g weights, measures, and trading. 
0 one really knows why Sumer declined. But by 
900 B.C,, the first of several great Babylonian 
es appeared in the region north of Sumer. Baby- 
became the capital city of an advanced civilization 
“gained fame for its laws, religion, and walled cities. 
Nd ates ап Empire, north of Babylonia, began to ex- 
‘Wand 883 B.C. For about 100 years, between 728 
and 626 BC, Assyria controlled Babylonia. Babylo- 
in its independence after King Ashurbanipal 
te died in 627 B.C. But the Persians conquered 
*mpire in 539 В.С. 
ап Empire reached its height about 520 B.C. 


during ancient times. The map 
human beings progressed from pri 


These maps show the locations of some of the most importa 
Е at the left locates the Asian сга 


imitive to civilized ways of life. 
of some of the major early empires in Asia. 


300's and 2005 B.C. 
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At that time, it included much of Southwest Asia and 
parts of South Asia, the southern part of Russia, and 
North Africa. Persia's importance lasted nearly 200 years. 
Alexander the Great conquered the Persian Empire in 
331 B.C. (see Alexander the Great. 

The Indus Valley. From about 2500 B.C. to 1700 B.C, 
an advanced Bronze Age culture developed in South 
Asia. This civilization spread through the valley of the 
Indus River and included hundreds of settlements in 
what are now Pakistan and northwestern India. Scholars 
do not know how the Indus society began, nor if it was 
related to the peoples of Southwest Asia. 

About 1500 B.C, nomadic tribes called Aryans in- 
vaded India. The Aryans probably came from the plains 
north of the Caspian Sea. They gradually spread their 
culture eastward to the Ganges Valley. The Aryans de- 
veloped the religious and social practices that formed 
the basis of later Hindu cultures. By 517 B.C, the Persian 
Empire had started to overrun the Indus Valley. 

Between 327 and 325 B.C, Alexander the Great con- 
quered the Indus area. But he soon gave up his rule 
over the area, and India came under the control of Bud- 
dhist rulers. Buddhist dynasties controlled much of the 
Indian subcontinent for hundreds of years. The greatest 
empire in this period was that of Asoka. He united 
nearly two-thirds of South Asia during his rule, which 
lasted from about 272 B.C. to 232 B.C, and art and litera- 
ture thrived. 

The Huang He and Yangtze valleys of north and 
central China make up the third early centre of Asian 
culture. In the Huang He Valley, during the 1700s B.C, 
the Shang dynasty became the first major civilization of 
East Asia. Palaces filled the Shang capital of Anyang. 
Shang priests used pictographs (simple drawings repre- 
senting words) to record events and keep records. This 
early picture writing formed the basis of the written Chi- 

se language. 

"е ће hon Чулайу (also spelled Chou) arose in the 
Yangtze Valley and grew until it replaced Shang rule 
about 1122 B.C. During Zhou rule, Chinese art and learn- 
ing flourished. Such great thinkers as Confucius and 


nt civilizations and empires of Asia 


dles of civilization- areas where 
The other maps show the extent 
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Laozi (also spelled Lao Tzu) laid the basis of Oriental phi- 
losophy. Feudal wars weakened the Zhou dynasty after 
403 В.С, and the dynasty ended in 256 B.C. Several large 
states controlled China until 221 B.C., when the Qin (also 
spelled Ch'in) dynasty took over. 

Qin rulers created the first united Chinese empire. 
The first Qin ruler, Shi Huang di, ordered major con- 
struction on the Great Wall of China in an attempt to 
protect the empire from the nomadic peoples of the 
north. But rebel warriors overthrew the Qin rulers in the 
late 2005 B.C. China's next dynasty, the Han, ruled a large 
empire from 202 B.C. to AD. 220. 

Nomadic invasions destroyed ancient civilizations in 
all parts of Asia after A.D. 300. For centuries, nomadic 
barbarians poured out of Central Asia and southern 
North Asia. In East Asia, during the 3005, the Huns of 
Mongolia conquered northern China. Then they turned 
west and invaded Europe, where they contributed to the 
fall of the Roman Empire. In about 500, Huns ended 
India's 180-year-old Gupta Empire. 

East Asia had peace from the early 6005 to the 1100's, 
when nomadic invasions and religious wars weakened 
western Asia. The Tang and Song (also spelled Sung) 
dynasties ruled China during that period. They devel- 
oped gunpowder, printing, paper money, and porcelain. 

Muslim peoples conquered Southwest Asia during 
the 600s and built an empire that included North Africa 
and most of Spain. From the 3005s to the 1100's, the Byz- 
antine Empire in the eastern Mediterranean area was 
the only Christian power in Asia. That Christian influ- 
ence ended when the empire fell to the Seljuk Turks, a 
Muslim people from Central Asia. 


out most of East Asia. During the nearly 300 years oí 
Ming rule, Chinese art and literature flourished. 

In 1526, Mongols again invaded India and established 
the Mughal Empire. About the same time, a great Mus- 
lim empire reached its height in Southwest Asia under 
the Ottoman Turks. Ottoman rule also extended to North 
Africa and southeastern Europe. 

But none of these empires remained powerful. Euro- 
peans had entered a period of cultural and economic 
expansion that resulted in their conquest of Asia. 

The Western conquest of Asia began during the 
early 15005, when the desire for Asia's riches excited all 
Europe. An age of colonial expansion followed. The Por 
tuguese took control of the Indian Ocean in the 1500s 
and obtained Macao as a port for trade. The Spanish 
began trading in the Philippines about 1565. The British 
and Dutch entered the Asian trade after 1600. The Dutch 
captured Java in 1619. They took Melaka—in what is now 
Malaysia—from the Portuguese in 1641 to control the 
spice trade. 

Es Japan, the strong Tokugawa rulers forced the Span | 
ish and Portuguese to leave the country in 1639. Japan 
allowed only the Dutch to send a ship to trade ач 
saki once a year. China, under the Мапсһи dynasty. 2s 
closed its doors to the West. Foreign traders Mes 
mitted only at Guangzhou (Canton). The British an 
Dutch, stopped from trading with China ап v 
turned to South and Southeast Asia. The British D 
ally conquered most of India, and the Dutch too we 
the East Indies (now Indonesia). At about the pues 
European Russians pushed into Siberia from the 


The age of T ii military 
sm. The economic and mi 
g colonialism. ay : 


New barbarian invasions came from the centre of strength of Western nations— especially 1800s. 0 
Asia after 1206 when Genghis Khan united Mongol countries—controlled most of Asia during the rts 
tribes and conquered northern China, northern India, 1842, China agreed to British trade at five Cis 
Persia (now Iran), and parts of Europe. The MongolEm- Two years later, trade began between the Unite ofan 
pire extended from China and Korea to the Danube and China. In 1854, Matthew C. Perry, the ene 
River in Europe. It was the largest land empire in history. American naval mission, signed a treaty that op 
The empire lasted until 1368, but it achieved its greatest Japan to limited U.S. trade. wester 
importance during the mid-1200s under Kublai Khan. A period of fierce competition began amo 

After the fall of the Mongol Empire, the Ming dynasty powers for Asian trade and colonial expansieh sią 
gained control of China and spread its power through- Britain became a powerful force in Southwes 
Asian empires in These „mpires in Asia from the AD. 
medieval and modern times 7005 wie 17000 The Monger ene ae we the largest land emp ze 

tory. It extended all the way from China and Korea to the Danube River In V 
A.D. 700's A.D. 1500's to 1700's 


EMPIRE 
(AD. 1005) 


m у ле colonial period—the 15005 to the mid-1900's—Europeans controlled much 
Only a small uropeans used Asian natural resources to help their own nations economies. 
percentage of Asia's people benefited economically from the colonial system. 


Thi " 341 
5 picture shows British rulers and their Asian servants in India. 


E presen China. Russia expanded into Central 
The United uria. The French colonized Indochina. 
in1898, after iy acquired the Philippines from Spain 
Bos tour е Spanish-American War. 
changes Tec Matis influence had produced great 
tone of the c 9 out Asia. Colonial rule had worn down 
estern Eun tural barriers that separated Eastern and 
andthe col i ization. Western art influenced Asian art, 
stern осв built large parts of Asian cities along 
economic bas Colonialists played the leading part in the 
д ол [оса life of much of Asia. 
tol of Asia en ra made great profits through their con- 
ived in bove e same time, large numbers of Asians 
Many ead and had no voice in their government 
manded that е dissatisfied with colonialism and de- 
im grew ир] sians rule Asia. New feelings of national- 
ese none many parts of the continent. In time, 
ii ae movements ended colonialism in Asia. 
the Toku ja the Japanese Empire. Japan overthrew 
idopting a E system of government in 1867. After 
Quickly Ee чола! monarchy in 1889, Japan 
and ШУ. great power in eastern Asia. Between 
the island of T. in wars with China and Russia, Japan won 
tore Taiwan and a foothold in Manchuria and 
Апе à 
dynasty p nese republic replaced the Manchu 
stong пе, 1512. But China found it difficult to build a 
fought for бүетптепї. For several years, war lords 
Kai-shek P dela of the country. Then, in 1927, Chiang 
Ment of Nanji ished the Chinese Nationalist govern- 
Ment an the ng. Rival groups weakened his govern- 
дае ation itself (see Chiang Kai-shek. In 1931, 
WeDt into ane invaded Manchuria. Six years later, they 
entral China. The troops left China only 
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Mohandas K. Gandhi, centre, was 
an Asian leader in the struggle for in- 
dependence. He led India’s move- 
ment for independence from Britain. 


partly conquered and began to drive toward Southeast 
Asia and the Pacific Islands. 

In 1941, Japan joined Gérmany and Italy in World War 
II. At the height of its power, in 1942, the Japanese Em- 
pire extended from the Aleutian Islands of Alaska, south 
to the Netherlands Indies, and as far west as Burma. The 
huge empire collapsed with Japan's defeat in 1945. See 
World War II (The war in Asia and the Pacific). 

The end of colonialism. The Allied victory in World 
War Il returned most of the colonies to the Western 
powers, but only for a short time. Feelings of national- 
ism continued in Asia during and after the war and 
helped bring an end to Western colonialism. Mohandas 
К. Gandhi, who led India's movement for independence 
from Britain, was perhaps the most famous Asian nation- 
alist (see Gandhi, Mohandas K). 

Between 1943 and 1949, Burma, India, Indonesia, Jor- 
dan (then called Transjordan), Lebanon, Pakistan, the 
Philippines, and Sri Lanka (then called Ceylon) changed 
from colonies into nations. Many Southwest Asian states 
also changed from mandated territories into independ- 
ent nations (see Mandated territory). In addition, a new 
nation, Israel, was formed in 1948 and settled mainly by 
Jews from Europe. In 1949, Indochina was the only part 
of Asia that still had major Western colonies. But that re- 

ion was torn by revolt and was to gain independence 
five years later. ee 

Results of colonialism. The end of colonialism gave 
Asian nations the opportunity to rule themselves and 

uide their own development. But years of colonial rule 
had left Asia poorly prepared in some ways to face the 

odern world. 
T Economically, Asia had lagged far behind the West. 
An industrial boom in the West, which began during 
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the 1700s, did much toward providing enough jobs for 
the rapidly increasing population. The boom enriched 
governments and big-business people and gradually 
raised the living standard of most of the population. The 
West also made major improvements in farm tools and 
methods. Under colonial rule, Asia provided raw materi- 
als needed for Western industry. But Asia itself did not 
become industrialized. Nor did the continent experience 
very much agricultural improvement. These were rea- 
sons for poverty becoming more widespread in Asia 


Foreign influence in Asia—1914 


This map shows Asia in 1914. Cities under colonial rule are 
shown by circles. Treaty ports, which handled international 
commerce, are shown by black dots. Yellow stripes show the 
sphere of British influence, green stripes the Russian sphere. 
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than in the West by the end of the colonial period, 

Colonialism also slowed Asia's political and military 
development. While outsiders ruled Asia, Western nè 
tions were developing the tradition of strong central 
government. After the Europeans left, various groupsin 
many Asian nations struggled for political power, In sev 
eral cases, Asians who came to power had difficulty es- 
tablishing their authority over all the people in their 
countries. Communists and other revolutionaries op- 
posed the new governments in many nations. 
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Western nations developed militarily as well as indus- 
уау and politically during the colonial period. But in 
Asia, the colonial rulers—not the Asians—were responsi- 
blefor the military defence of the lands they governed. 
After the colonial rulers left, many Asian nations found 
themselves without suitable military protection. 

The spread of Communism. Two Asian nations— 
the Soviet Union, which included Russia and 14 other 
republics, and Mongolia—turned Communist long be- 
fore World War 11. By the time the war began in 1939, 
Communist parties had gained strength in many other 
parts of the continent. The Communists’ stand against 
colonial rule gained them followers. During World War 
1 тапу Communists fought alongside the Allies, some 
ofwhich were colonial powers. But after the war, the 
Communists called for an end to colonialism and sought 
power for themselves. 

In 1949, the Chinese Communists conquered the Chi- 
nese Nationalists. The Communists were led by Mao Ze- 
dong in their 22-year struggle for control of China (see 
Mao Zedong). With this victory, Communists controlled 

"sis two largest nations—China and the Soviet Union. 

Atthe end of World War Il, Korean Communists took 

control of North Korea, and non-Communist Koreans 


When the countries of Asia 
e independent 
E" than 20 Asian nations have become independent since 
orld War Il ended in 1945. This map shows when the various 
“untries of Asia gained their independence. 
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took over South Korea. Іп 1950, the North Koreans in- 
vaded South Korea, touching off the first international 
war between Communists and non-Communists. The 
United States and other non-Communist nations fought 
on the side of the South Koreans. North Korea's allies in- 
cluded China, which sent troops, and the Soviet Union, 
which sent supplies. The Korean War ended in 1953. But 
Korea still remains divided. See Korean War. 

Communism also gained a firm foothold in Southeast 
Asia. In 1946, Asians in the colony of French Indochina 
began a long war against the French forces there. A na- 
tionalist group called the Vietminh led the Asians. It was 
headed by the Communist leader Ho Chi Minh. The reb- 
els finally defeated the French in 1954. Indochina was 
then divided into four independent nations— Communist 
North Vietnam and non-Communist Cambodia (Kampu- 
cheal, Laos, and South Vietnam. 

The fighting in Indochina did not end when the 
French left. Communists in Cambodia, Laos, and South 
Vietnam continued to fight the new non-Communist 
governments. North Vietnam sent troops and supplies 
to help them. China and the Soviet Union sent supplies. 

In the early 1960's, South Vietnam seemed about to 
fall to the Communists. The United States sent troops to 
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Important dates in Asia 


c. 3500 B.C. Civilization began in Southwest Asia. 
c. 2500 B.C. Civilization developed in South Asia. 
1700's B.C. Civilization developed in East Asia. 

с. 563 B.C. Buddha was born in what is now Nepal. 
с. 551 В.С. Confucius was born in China. 


Before 4 B.C. Jesus Christ was born in the town of Bethlehem 
in Southwest Asia. 


A.D. 317 The Huns from Mongolia conquered northern China, 
starting a series of nomadic invasions of Asia. 


€. 570 Muhammad was born in Arabia. 

661-750 Arab civilization spread in Southwest Asia. 
1200's The Mongols conquered much of Asia. 

1500's European nations began conquests in Asia. 
1526 The Mongols set up the Mughal Empire in India, 


1842 After a war with the United Kingdom, China opened five 
Ports to trade with Western nations, 


Japan defeated Russia and took control of Russian inter- 
ests in Korea and Manchuria. 


The Chinese overthrew their emperor, 

1931 Japan invaded and occupied Manchuria. 

1937 Japan began a full-scale war with China. 

1941-1945 Japan fought the Allies in the Pacific area during 
World War Il—and lost all its possessions. 

1940's-1950's Most of the colonial Asian nations won inde- 
pendence. 

1946-1954 France fought Communist-led rebels in Indochina 

1948 The Arabs and the Israelis fought the first of four wars. 

1949 The Chinese Communists conquered mainland China. 

1950-1953 The United States and other UN nations helped 
South Korea defend itself against Communist North 
Korea and China 

1966-1967 The Vietnam War grew into a major conflict 

1971 Civil war in Pakistan led to the creation of the inde 
ent nation of Bangladesh (formerly East Pakistani 

1976 North and South Vietnam were united. 

1980-1988 Iran and Iraq engaged in a war 

1990-1991 Southwest Asian nations and Western nations joined 
forces to drive Iraqi troops out of Kuwait, after Iraq had 

invaded and occupied Kuwait 

The Communist Party of the Soviet Union lost control of 

the Soviet government. Most republics of the Soviet 


Union declared their independence. The Soviet Union 
was dissolved. 


1905 


1912 


pend 


1991 


ighting in Asi ing the 19005. In China, 
The spread of Communism led to much fighting in Asia during the 1: 
se UR Communists fought the Nationalists for 22 years before gaining control of | 
the country in 1949. Communists fought non-Communists in Vietnam, right, during the 
1950's, 1960's, and 19705. United States troops fought as allies of the non-Communists. 


help defend South Vietnam. A cease-fire pe 
ended U.S, participation in the fighting in 1973. ai 
clashes continued. Battles also flared up in Cam мх 
and Laos. In 1975, Communists took control eec 
Vietnam, Cambodia, and Laos. North and san iel 
were united as Vietnam in 1976. See Vietnam dn 

In 1978, leftist military leaders gained pee 
government of Afghanistan. At the end of Me E Ж 
viet Union began sending troops to help tl и M 
government. But the government forces an a piro 
allies were unable to defeat the rebels. In 19 ini 
viet Union withdrew from Afghanistan, but wa 


ued. 

In 1991, Communist rule in the 
Soviet republics declared their inde 
Soviet Union was formally dissolved. Ай 

Other struggles. The Israelis and the ЫШ 
west Asia and North Africa began а d e 
1948, The Arabs claimed that the Israelis heir and 
establish a Jewish state in what Arabs a ‘oi 
Since 1948, the Arabs and the Israelis ha id E 
wars. In the late 19705, relations poter 19905, 
Arab country of Egypt improved " Ше yor ani the 
ael anc МЕ an AE organ 
2S e dispute F 


Soviet Union ede 
pendence and the 


bs of South 
in 


а. = 
EI 


zation that represents P. 
tween Israelis and other Arabs he 

Conflicts have also erupted be 
of Muslims in Southwest Asia. In 
began a long, bloody war The two né 
cease-fire in 1988. In Lebanon fighting | 
tween Muslims and Christians In the Togos In 9" 4 
among various Muslim groups d Mies nations join 
Iraq invaded and occupied He Kuwait in 1991 E. 
forces to drive Iraqi troops out о 


tween vari à 
1980, Iran ап toa 
tions agree! 


the ! x 

India was involved in three « ойе an i E i 
1961, it seized Goa, Damáo (now раке | : A 
tories in India held by Portugal. eae n 965, I^ 
1962 but pulled out by the end of i: урт. а 
and Pakistan fought a brief war ove e The дел, 

Civil war broke out in Pakistan dered troops ^ 
RON Severed туен Pak forces from In atng 
down a rebellion in the east din 


ucceede 
joined the East Pakistanis and succ 


West Pakistan in December 1971. East Pakistan then be- 
ume the independent nation of Bangladesh. 

Communist nations have also quarrelled. In 1969, Chi- 
sese and Soviet troops clashed in border fights. In the 
lute 1970's, disputes led to fighting between Cambodia 
and Vietnam and clashes between China and Vietnam. 

Anew era? Millions of Asians are poor and illiterate, 
Disputes between peoples continue to threaten peace 
inmany areas. But some scholars see signs of economic 
and social progress that could mean that the Asian con- 
linent is beginning a new era of development. 

Today, parts of East Asia and Southeast Asia show 
much economic progress. Japan, already one of the 
worlds richest nations, continues its economic prog- 
ress. Hong Kong, Malaysia, Singapore, South Korea, Tai- 
wan, and Thailand are also growing economically. The 
development of new types of rice and wheat seeds, 
which are discussed in the Agriculture section of this ar- 
tide, has helped reduce hunger in parts of Asia. 

Economic progress enables governments to build 
new schools and train new teachers in an effort to raise 
educational levels. Since the mid-1900's, several Asian 
tations have reduced illiteracy to below 50 per cent for 
the first time (see Illiteracy (table: Illiteracy rates). 

On the other hand, economic and educational prog- 
fess in Asia has been uneven. Some nations, including 
Cambodia and Laos, show few signs of progress. Other 
mtions, including China, India, and Pakistan, have taken 
Steps that they believed would bring progress. But the 
*lormous population growth has made difficult even 
he basic task of providing enough food for all the peo- 
Pe. Some scholars forecast an Asia consisting of 
Wealthy and poor nations side by side. 

Asia's rebellions and wars add greatly to the difficulty 
making Progress, A new era of peaceful settlements 
Internal and international disputes would greatly help 
ent Such an era also would probably help 
A eve another goal of many Asians—less outside influ- 

Се in their countries, A number of nations give several 

'an nations economic and military aid. 


Related artic 

‘sin countries 

e fable of coy 
fies also а 

ppe: 

fd of each d 


D] 
of 


les. World Book has separate articles on all the 
and dependencies. For the name of each, see 
ntries with this article. Articles on many Asian 

ar in World Book. These cities are listed at the 
untry article. See also the following articles: 


History 
„бе Hisi 
story), See also: 


exa 
huie ud Great Kublai Khan 
Assyria p Kushan Empire 
babylonia Mesopotamia 
Chaldea Mongol Empire 
pu War Palestine 
Jus Persia, Ancient 
hit" Great Phoenicia 
arius lil Polo, Marco 
bploration Rome, Ancient 
(ео, Kh Tamerlane 
тану Vietnam War 
hus Valley civi. World, History of the 
Korean War Civilization Xerxes | 
Any Peoples 
Mbs Aryans Dravidians 


Bedouins Druses 


Asia 663 


Gypsies Negritos Slavs 
Jews Races, Human Tatars 
Malays Semites Turks 
Muslims 

Physical features 


See Desert; Island; Lake; Mountain; Ocean; River; and their 
lists of Related articles. 


Products 
Barley Jute Soybean 
Breadfruit Manganese Spice 
Coal Millet Sugar 
Coconut palm Petroleum Sulphur 
Copper Rice Tea 
Cotton Rubber Tin 
Date palm Sapphire Tungsten 
Ebony Silk Wheat 
Hemp 

Regions 
Arabian Peninsula Indochina Siberia 
Armenia Kurdistan Southeast Asia 
Asia Minor Manchuria Turkestan 
Far East Middle East 

Religions 
Buddhism Islam Sikhism 
Christianity Jainism Taoism 
Confucianism Judaism Zoroastrianism 
Hinduism Shinto 

Other related articles 

Agriculture (Asia) Illiteracy (table) 
Architecture (Asian) Language 


Music (Asian music) 

Painting (Oriental painting) 

Sculpture 

Southeast Asia Treaty 
Organization 


Association of Southeast 
Asian Nations 

Communism 

Dancing (Oriental dancing) 

Flag (pictures: Flags of Asia 
and the Pacific) 
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Education in Asia is one key to t 
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Ii. Way of life in Southwest Asia 
m. Way of life in South Asia 
IV. Way of life in Southeast Asia 
V. Way of life in East Asia 
М. Way of life in North Asia 
VII. Way of life in Central Asia 
Vill. Land 
A. Land regions 
B. Mountains 
C. Rivers 
IX. Climate 
X. Animals 
A. Domesticated animals 
B. Wild animals 
XI. Plants 
XII. Agriculture 
A. Farm organization 
B. Crops 
C. Livestock 
ХШ. Industry 
A. Mining 
B. Manufacturing and 
processing 
XIV. Transportation and communication 
A. Transportation B. Communication 
XV. History 


D. Deserts and plains 
E. Coastline, bays, seas, 
and lakes 


C. Other industries 
D. Industrial development 


Questions 


What percentage of the world's people live in Asia? 

What percentage of the world's land lies in Asia? 

Name some of the outstanding natural features in Asia. 

What are the chief crops grown in Asia? 

What do geographers mean by Furasia? Eurafrasia? 

What parts of Asia are called cradles of civilization? 

Why do some scholars believe Asia may be entering a new era 
of development? 

How do Southwest Asian nomads make use of their animals? 

How do ethnic groups influence life in Asia? 

How have the Communists tried to change life in China? 


Asia Minor is a peninsula of western Asia. It lies be- 
tween the Black Sea and the Mediterranean Sea. It is the 
Asian part of Turkey. Some people call the region Ana- 
tolia. The Aegean Sea separates Asia Minor from Greece 
on the west. On the east, the peninsula extends to the 
upper Euphrates River. Asia Minor is the geographical 
name for the region. Turkey occupies all the land on the 
peninsula. 

Asia Minor was one of the first places in the world to 
become civilized. It may have been here that people first 
learned the use of iron over 3,500 years ago. Archaeolo- 
gists have found evidence of an advanced society that 
lived in the south-central area before 6000 B.C. The Hit- 
tite kingdom developed on the peninsula in 1900 B.C, 
and the Aegean peoples settled there in about 1200 B.C. 
The civilization of classical Greece had its beginnings 
among the lonian Greeks of Asia Minor. The Romans 
took possession of the western part of Asia Minor in 133 
B.C. They gained the rest of the peninsula around 50 B.C. 

Tribes from central Asia invaded Asia Minor in the 
^D. 2005. Arabs attacked the cities of Asia Minor in the 
600s, when the peninsula was part of the Byzantine Em- 
Pire. The long period of Turkish control began in 1071. 
The Crusades and the Mongol invasions of the 1200s 
and 13005 caused the breakup of the centralized gov- 


eljuk Turks, and prepared 
the way for the rise of the Ottoman Turks. Little e 


› 5 resources until the Turkish 
Republic was formed in 1923 (see Turkey (History: The 


ASIA MINOR 
Turkey 


Location of Asia Minor 


Related articles in World Book include: 


Aegean civilization Hittites Pergamum 
Bithynia lonians Phrygia 
Byzantine Empire Izmir Tarsus 
Ephesus Lydia Troy 
Galatia 


Asia-Pacific Economic Cooperation (APEC) is 
forum for the discussion of economic coope 
the Pacific region. It consists of 18 nations that bo! e 
the Pacific Ocean. APEC's aims include redu 
barriers among its members and promoting trade 
investment in the region. е 
таене nations Wem been members since i gius 
was formed in 1989: Australia, Brunei, Eee pi 
sia, Japan, Malaysia, New Zealand, the en Bae 
gapore, South Korea, Thailand, and the Uni! m 
1991, China, Hong Kong, and Taiwan d we 
Mexico and Papua New Guinea joined AP 
Chile was admitted in 1994. edil 
In АРЕС first two years, its members € 
"working groups” to explore avenues ind "M 
Foreign and economic ministers of API 


> heads 0! 
met annually since 1989. In 1993, APEC committees t0 


de andin- 


vestment, higher education, and т! 
opment. They also set up the Pacific B uen 
promote closer cooperation with рели z iree-trade 
nesses. In 1994, they agreed to esabi Mi 

zone among their countries by the Heel Singapore: 
maintains a small administrative office i ‘ney d 


lends m т 
Н б нори ПАК ч countries b Asia 


nk. The ADB 


À rises 11 

also lends to—and invests іп private pee Na ‘y 
Asia. The bank was established by pe Far Eas The4 
Economic Commission for Asia and t ing coun 
member nations consist of 29 develop 10 is Ope 
Asia and 18 industrial nations Mant or to one 
countries that belong to the United um Eu. 
its special agencies. A non-Asian na a ae E 
nomically developed to become à m ledges à 

When a country joins the ADB, it Pe part of the 
money to the bank. This money ne most of 
ADB's ordinary capital and is e m its AS! 
loans. The bank also lends money ADE comes ™ 
opment Fund (ADF). Money in the 


som voluntary donations by members. This money may 
ieborrowed for longer periods and at lower interest 
ates than money borrowed from the ordinary capital. 
The ADB has lent money for the development of agricul- 
wre, energy, industry, and other programmes. 

The ADB started operations in 1966. It has headquar- 
‘ers in Manila, the Philippines. 

Asian Games are one of the most important amateur 
sporting events in the world. Only the Olympic Games 
bring together more athletes, spectators, and events. 

The first Asian Games were held in New Delhi in 1951. 
Since 1954, the event has been held every four years. 

The event is organized by the Asian Games Federation, 
based in Singapore. 

Allthe countries of Asia may participate. They include 
mations as far apart as Israel and Japan. However, rela- 
tonships among participating countries are sometimes 
dificult. For example, the People's Republic of China op- 
posed the inclusion of the Nationalist Chinese from Tai- 
wan, leading to Taiwan's exclusion from the 1962 games. 
биге! was excluded from the same games as a result of 
pressure from the Arab states. During the Asian Games 
011990, many Kuwaiti athletes refused to participate 
wih Iraq because of the Persian Gulf War. 

Many of the 27 competitive events are similar to those 
held in the Olympic Games. Several sporting events are 
?fparticular interest to the people of Asia. These in- 
thide the ancient Chinese martial art of wushu and the 
'rditional South Asian game of kabaddi, a form of tag. 

The 12th Asian Games were held during October 


The Agi 
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mes are held every four years. The opening cere- 


Such as th iji colourful 
rades and displays, at Beijing, above, often feature 
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Ma зам Hiroshima Regional Park, Japan. These 

Ummon notable for having participants from the 

former еа of Independent States, an association of 

Asim Oviet republics, competing for the first time. 

He Wrote ; me (1920-1992), was an American author. 

Mostly яр 400 books for young people and adults, 

Ver h iction emphasizing science and technology. 

Asimov е is best known for his science fiction. Many 

VS short stories and novels feature robots as 
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characters. Several were collected in /, Robot (1950). His 
popular Foundation series of science-fiction novels in- 
cludes Foundation (1951), Foundation and Empire (1952), 
Second Foundation (1953), Foundation’s Edge (1982), 
Foundation and Earth (1986), Prelude to Foundation 
(1988), and Forward the Foundation (published in 1993, 
after his death). He also wrote Fantastic Voyage (1966) 
and The Gods Themselves (1972). 

Asimov's nonfiction is notable for making compli- 
cated material understandable to the general reader, as 
in Asimovs New Guide to Science (1984) and Extraterres- 
trial Civilizations (1979). He also has written on such top- 
ics as history, humour, Shakespeare, and the Bible. He 
has written two volumes of autobiography, /n Memory 
Yet Green (1979) and In Joy Still Felt (1980). 

Asimov was born in Petrovichi, near Smolensk, Rus- 
sia. When he was 3 years old, his family moved to New 
York City. He taught biochemistry at Boston from 1949 to 
1958 before becoming a full-time writer. 

ASIO. See Australian Security Intelligence Organiza- 
tion. 

Askia Muhammad (14412-1538), also called Askia | or 
Askia the Great, ruled the West African empire of 
Songhai during the height of its power. He was the first 
of a number of Songhai kings named Askia. 

Askia became king in 1493 when he overthrew Bakori 
ра'а, the son of Sunni Ali (see Songhai Empire). Askia 
created the largest and richest kingdom in West Africa. 
He seized large territories from Mali, conquered the 
Hausa states, and turned desert Berber towns into 
Songhai colonies. He also strengthened the central gov- 
ernments power and encouraged the practice of Islam. 
Askia's three sons overthrew him in 1528. ] 
Asmara (рор. 275,385) is the capital and industrial cen- 
tre of Eritrea. It lies about 65 kilometres inland from the 
Red Sea (see Eritrea (тар). A railway connects Asmara 
with Massawa, a port on the Red Sea. Several railways 
and roads link Asmara with the other inland towns of Er- 
itrea. The city is the home of the University of Eritrea. 
Asoka( ? -232 В.С), also spelled Ashoka, was the 
greatest emperor of ancient India. He ruled the Maurya 
Empire from about 272 B.C. until his death. Asoka was 
the grandson of Chandragupta, founder of the Mauryan 
dynasty. His father, Bindusara, ruled northern India for 

ars. p 
pins was a fierce military leader who expanded his 
kingdom in the Ganges-Jumna valley. He continued his 
victorious campaigns in southern and eastern India for 
eight years. In 261 B.C, he conquered Kalinga (now 
known as Orissa), a region on the east coast of India. 

The conquest of Kalinga marked a turning point in 
Asoka‘s life and reign. His armies killed about 100,000 
people in battle and took 150,000 prisoners. па аї 
{һе slaughter of the defenders of Kalinga, Asoka de- 
cided to renounce warfare. He sent peace тра to 
his Asian neighbours as far away as Burma an бш 
Although born into the Hindu religion, fure turned to 
the teachings of Buddhism, which челе ШЫ, А 
Hindu beliefs. He vowed to maintain his rule by алагта, 

ist law of piety. 
pem очен n M king's duties took precedence 
creation, relaxation, enjoyment, and sleep. He | 
usur orked late into the night in consultation with his 
Mig ioi of state. He was responsible for many reforms. 


Asoka 


Carved stone lions on the pillar of Asoka at Sarnath became 
the national emblem of India. 


These reforms included an efficient civil service and a 
fair system of land taxation. He introduced a secret infor- 
mation service to help him gauge the mood and needs 
of his people first hand. The network of agents speedily 
conveyed his commands and collected information from 
distant parts of the kingdom. He set up his court in the 
capital, Pataliputra (now Patna in Bihar). His messengers 
regularly entered and left the capital at night, after the 
great gates were closed. They used specially built tun- 
nels to move quickly and safely. 

Asoka also built safe roads, with rest houses for trav- 
ellers. He established hospitals for both people and ani- 
mals. He encouraged and controlled international trade 
and restrained the powerful trade guilds that developed 
from these measures. He boosted agriculture with revo- 
lutionary ideas. These included improved systems of ir- 
rigation and drainage. He also offered state-sponsored 
loans to poorer farmers. After a period of five years, the 
farmers became owners of the land they cultivated. 

During Asoka's reign many large, wealthy cities and 
even villages in northern India were protected by sur- 
rounding walls. These walls had gateways which en- 
tered them at intervals. The huge wall that encircled Pa- 
taliputra was 40 kilometres long. Government officials, 
soldiers, scholars, and nobles in their carriages all 
passed along the city's cobbled streets. The wealthier 


Citizens lived in detached houses with spacious gardens. 


The main government offices, together with public art 
galleries and other cultural institutions, were clustered 
round the royal palace. The palace had a public area 
where Asoka held audience, and a private section 
where the emperor, his family, and attendants lived. The 
armoury and the treasury were also located there. 
Buddhist teachings, with their emphasis on non- 


violence and reverence for all forms of life, led Asoka 
and his court to become vegetarians. Buddhism als 
teaches tolerance, respect for holy men (both Hindua 
Buddhist), obedience to authority, and regard for infe 
ors and those in need. Although these principles were 
not new, Asoka's great contribution as a ruler was the 
way he put them into practice. He ensured peace, jus 
tice, and good government in what was the largest ша 
fied empire in India until the arrival of the British. 

To publicize his laws, Asoka had them inscribed оза 
vast number of stone pillars. These pillars, some of hes 
12 metres high, were scattered throughout his Kingdon 
and beyond. Ten of them still stand today. The most te 
mous of them is located at Sarnath, near Benares da 
surmounted by stone lions, said to be the finest “pin 
of the ancient world. Another pillar stands at Rampu " 
in northern Bihar. It has a superb bull carved at the top 
Parts of Asoka's inscriptions can still be read on these 
pillars even though 2,000 years have elapsed since they 

rved. К 
Ды: fame in his day did much to spread — 
throughout Southeast Asia and East MEE сс. 
peror's death, Hinduism took over in India ile 
theless, the great stupas (shrines to Buddha ips 
seen in India, where they have become еса hr 
grimage. Asoka built many stupas during S E 
though his kingdom broke up within 50 ye wer 
death, the Asokan ideal of a united India re pet 
did his doctrine of non-violence. More than cin 
later, this became the Indians most a he iol 
protest in their struggle for independen i 3 
of such developments, it seems iret pasar 
Asoka's lion carvings are the symbol of indep! 

India. VASE 

See also Maurya Empire. А is also 
Asp is the name of a cobra found in Eo ровот 
known as the Egyptian cobra. The hoo s of the India? 
ous snake lacks the spectacular marking 


^ asp. lt is 
cobra. The ancient Egyptians worshipped the 
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The asp flattens its neck when it b rt strikes: 


head and upper body straight up bero 


Im types of asparagus. People eat asparagus shoots, left. 
nists use asparagus fern, right, in decorations. 


c that Cleopatra committed suicide by holding 
asp against her body. Others claim the snake was the 
"е called an asp. See also Cleopa- 
Ee op ga The asp belongs to the family 
5 is a nutritious green vegetable. People eat 
Heyoung shoots (stems) of the pais plant. ne 
oon commonly called spears. Asparagus is an ex- 
E of protein, vitamins, and minerals. For the 
ould EU highest nutritional value, fresh asparagus 
ibrill ooked gently until soft, but it should remain 
x: ant green in colour. 
— plants originated in the Mediterranean re- 
Adin loose rica. They grow best in moderate climates 
‚ moist, sandy soil. 
il E is a perennial plant—that is, it can live for 
Марага E replanting. Most of the commer- 
А Es crop is grown from seedlings that are 
iroot Buen y die As the plants grow, they develop 
Жа m ed the crown. The crown consists of 
бол, at store food and underground stems 
Bos es. As the soil temperature rises, buds on 
als. the grow through the soil and become the. 
nature Dor are not harvested, they develop into 
ings E ants with feathery leaves. Most asparagus 
herots are нў harvested until the third year, when 
е Cases Е 4 to store large amounts of food. In 
tontinue to pr e properly established plantings may 
other A я исе well for 15 to 25 years. 
fem. This Bent | of asparagus is known as the asparagus 
E often used in floral arrangements. It 
à good house plant. 
h, йене car ification. Asparagus belongs to the lily fam- 
спаде i e adu agus is Asparagus officinalis. The sci- 
Nis th sparagus fern is A. p/umosus. 
Par trees (ame of three species of medium-sized 
mi smooth EM in the Northern Hemisphere. Aspens 
angular ght-coloured bark and leaves that may be 
ened stalk. rt-shaped, or round. The leaves have long, 
s and quiver and flutter in the slightest 
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Asphalt 


The quaking aspen 


is a common variety of the tree in North 
America. It is named after its delicate leaves, which extend from 
long, flattened stems and flutter in the wind 


breeze. In the autumn, aspen leaves turn brilliant yellow. 

The European aspen is found in Europe, northern Af- 
rica, western Asia, and Siberia. Its leaves are round or 
oval with notched edges. The most common type of 
aspen in North America is the quaking aspen. It grows 
in a variety of soils and has nearly round leaves with 
fine-toothed edges. The bigtooth aspen grows primarily 
in low-lying areas with sandy soils. Its leaves are broadly 
egg-shaped and have coarse-toothed edges. 

Aspens require open, sunny places to reproduce. In 
forest areas that have been opened up by fire, disease, 
or other disturbances, aspens grow rapidly and often 
become the dominant species in a few years. Later, they 
are generally replaced by trees that grow well in shade. 

Aspen wood is used primarily to make pulp for paper. 
It is also used to make matchsticks, boxes, and crates. 


Scientific classification. Aspens belong to the willow fam- 
ily, Salicaceae, and the genus Populus. The quaking aspen is 


Populus tremuloides. 

See also Poplar; Tree (Familiar broadleaf and nee- 
dleleaf trees Ipicturel). 
Asphalt is à black cementlike mineral substance that is 
found in most crude petroleum. It has hundreds of uses. 
It is used to pave streets, roads, and airfields; to make 
roofing, waterproofing, and insulating materials, and 
floor tiles; and to line reservoirs, waste storage ponds, 


dams, and irrigation canals. Asphalt is also used in var- 


nish and inks. Asphalt coatings also protect under- 
ground pipelines from corrosion. 

Asphalt is thermoplastic. That is, it softens and be- 
comes a liquid when heated, and returns to a solid 
when cooled. Asphalt wears well, is highly waterproof, 
and is unharmed by most acids and salts. 

Asphalt production. Asphalt is separated from 
crude petroleum by refining methods that also produce 
petrol, kerosene, and other products. Usually, petrol 
and other products with low boiling points are removed 
by a distillation (boiling) process. The oil that remains is 
commonly called topped crude. Topped crude may be 
used as a fuel oil, or further refined to asphalt or other 
products. By varying the refining processes, different 
kinds of asphalt may be obtained. For example, blown or 
oxidized asphalts are made by blowing hot air through 
topped crude. These asphalts are widely used for roof- 


ing, enamels, and other industrial applications. 
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Most topped crude is refined to produce asphalt ce- 
ment, a semisolid asphalt used for paving. 

Asphalt also occurs in natural deposits in pits, lakes, 
and rocks. Some natural deposits found in pits and lakes 
are pure, but most deposits have become mixed with 
mineral matter, water, and other substances. One of the 
best-known deposits is Pitch Lake on the island of Trini- 
dad in the Caribbean Sea. Sir Walter Raleigh, the English 
adventurer and explorer, discovered this 46-hectare bed 
in 1595. One of the largest deposits of asphalt is in Lake 
Guanoco in Venezuela, near the Gulf of Paria. The de- 
posit covers about 400 hectares. Uintaite or gilsonite, a 
solid form of asphalt, is found in Utah and Colorado, in 
the United States. 

Paving with asphalt. Asphalt is used mainly to pave 
streets, roads, and airports. Asphalt pavings are made in 
a variety of ways. But usually, asphalt cement is mixed 
with mineral aggregates, such as crushed stone, gravel, 
and sand. These mineral aggregates vary in size. The 
largest particles are usually about 20 millimetres in di- 
ameter. 

The aggregates are blended, dried, and heated to 
about 149° C in a paving plant. Hot mixes are prepared 

by adding hot asphalt cement. Paddles mix the asphalt 
with the aggregates in a mixer. The paving mix contains 
only about 5 to 10 per cent asphalt by weight. 

A paving machine spreads the mixture evenly on the 
roadbed, and a roller flattens it into a smooth, hard sur- 
face. Cold mixes are made with liquid asphalt. This is a 
blend of asphalt cement and a light petroleum solvent (a 
substance that can dissolve other substances). Cold 
mixes can also be made by carefully blending asphalt 
cement with water. Cold mixes often can be prepared 
directly on the roadbed because little or no heating is 
needed in their preparation. 

Surface treatment is used to resurface a paving or to 
pave lightly travelled roads. Hot asphalt cement or liquid 
asphalt is sprayed evenly over the road surface. Mineral 
aggregates are then spread over the surface and rolled 
into the asphalt. 

See also Road; Petroleum. 

Asphodel is a hardy plant native to the Mediterranean 
regions. Its pale yellow, trumpet-shaped flowers grow in 
loose clusters. The asphodel has thick, fleshy roots. Its 
long, thin leaves grow in clumps, much like those of the 
daffodil (see Daffodil). 

_ Scientific classification. The asphodel is in the lily family, 
Liliaceae. It is Asphodeline lutea. 
Asphyxiation is a state of unconsciousness that oc- 
curs when the lungs do not provide the blood with suffi- 
cient oxygen. It can develop if breathing stops or be- 
comes obstructed. The blood carries oxygen from the 
lungs to tissue cells throughout the body. These cells 
must have oxygen to live. If the blood no longer receives 
enough oxygen from the lungs, the cells begin to break 
down and eventually die. 
Bikes werd from drowning, choking, 
“ee we 7 inhaling poisonous fumes, or objects 

tucl reathing passages. The first symptoms are 
са confusion, and nausea. Victims soon gasp for 
ime ч чеш - becomes flushed and then turns 

. Оиѕпеѕѕ occurs when too little oxy- 

gen reaches the brain. The condition can be fatal if it 
lasts longer than about six minutes. 
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Aspidistra is a widely cultivated house plant which can easily 
be grown in various conditions. It is native to Asia. 


Victims of asphyxiation should receive mo 
mouth artificial respiration immediately (see iens 
[Restoring breathing)). If this fails, a respirator may 
restore breathing. я к 
Aspidistra is а plant native to the Orient, ee 
cultivated as a house plant. Because it grows un а 
verse conditions, it is also known as the es T 
It has numerous long, glossy leaves. The ke yee 
solid green, striped with white, or spotte her ас 
Aspidistras bear purplish-brown flowers а e 

Scientific classification. The aspidistra is in the y 
Liliaceae. It is genus Aspidistra elatior. -€—— d 
Aspirin, also known as acetylsalicylic aci s helps 
the most commonly used drugs in the ee reducts 
lieve pain from headaches and arthritis, an mation die 
fever from infections. It also reduces bes i 
to illness or injury. In addition, aspirin агаа s 
blood clotting, and thus it is useful in prev that involve 
attacks, some strokes, and other disorders ny trade 
blood clots. It is the active ingredient in many 
named, nonprescription pain relievers. 

Aspirin is a white, odourless 
taste. Its chemical formula is С,Н,О,, wie 
the group of compounds called вайїсу!а ocking the fo" 
achieves at least some of its effects by nelike che?" 
mation of certain prostaglandins hort rostagial 
cals found throughout the body). See pir: atre 

Aspirin is a relatively safe drug Mm irritate the lining 
mended dosage levels. However, it pe pee 
of the stomach and cause small mo ek an 
bleeding. Some people are allergic t md 
come ill if they take it. In addition, iri orin 
given to children who have chicken pox” 
use during these illnesses has bee = 
development of a serious condition 
drome [see Reye's syndrome) arts of the wo 

For centuries, people in various р А pain an р te 
had used the bark of willows to — convel d un 
Willow bark contains a chemical as until the 18 
body to a salicylate. However, it we jaborator?: 
that aspirin itself was produced in 


Carles Gerhardt, a French chemist, synthesized aspirin 
9 1853. Its medicinal value was not fully recognized 
01111899, when Heinrich Dreser, a German scientist, 
wrote about its effectiveness. 

See also Heart (Coronary artery disease: Treatment). 
Asquith, Herbert Henry (1852-1928), a British states- 
gan, served as prime minister of the United Kingdom 
from 1908 to 1916. His government was significant for 
the Old Age Pension Act (1908), the National Insurance 
0011911), and the Parliament Act (1911), which re- 
stricted the power of the House of Lords. Asquith's Irish 
Home Rule Bill of 1914 was suspended by World War | 
1914-1918). Asquith was replaced by David Lloyd 
George as prime minister in 1916. The breach between 
hem was a factor in the postwar decline of the Liberal 
Paty (see Lloyd George, David). Asquith was born in 
Morley, Yorkshire, England. In 1925, he became the Earl 
tí Oxford and Asquith. See also Liberal Democrats. 
Ass. See Donkey. 

Ass, Wild. See Onager. 

Assad, Hafez al- (1930- ), was elected president of 
Упа in 1971. He had seized control of the government 
11970 with the help of the army. 

h 1973, Syria joined with Egypt and other Arab coun- 
ties ina war against Israel over land held by Israel since 
1*7. After the war, tension continued between Syria 
ind Israel. Assad's government joined Arab-Israeli 
peace negotiations in 1991. In 1976, Assad's government 
“nt troops to help end a civil war in Lebanon. Under 
Assad, Syria joined allied forces in the Persian Gulf War 
31991 against Iraq (see Persian Gulf War). Assad is а 
Member of the Baath Party and of Syria's minority Ala- 
Wi Muslim sect. In 1982, his government crushed a re- 

lon by Sunni Islamic opposition. 
E was born in Al Qardahah, near Latakia, Syria. 
odis the military academy in Homs and gradu- 
a ып the air academy in Aleppo. He was com- 

nder of the Syrian Air Force and minister of defence 

еп he seized power in 1970. 
ke is a state in northeastern India, in the low-lying 

E Valley. Assam has international borders to 

Bol With Bhutan and to the southwest with Bangla- 

bin 50 to its north and east lies Arunachal Pradesh. 
шш Shares a border with four hill states—Nagaland 

Armee) the east, and Mizoram and Tripura to 
inghad H has a further short stretch of border with 

a between Tripura and Meghalaya, which 

ae ‘ssam to its southwest. 
ithere is the largest and most highly populated state 

En Assam is famous for its tea. The game re- 

aziranga and Manas are also well known. 


People and government 


T й 
орк? P lation of Assam is of varied origin. Many 
Те descendants of Mongoloid tribes from the 


Facts i 
п 
~ brief about Assam 
чы ee 
wwe 78438 ind Census—22,294,562. 
Lest at: Dispur, 
бы, es: Dispur, Gauhati, Nowgong, Dibrugarh, Jorhat. 
Manuf, * Agriculture — jute, rice, sugar cane, tea. 


cturin : 
Mets. 55779 — Oil products, paper, textiles, timber prod- 
E-n- petroleum. 


Ф: ———=——— 


People of Assam work in traditional handicraft industries. 
These pots were made at potteries in Nowgong. 


east. The main language is Assamese. Bengali is also 
spoken. About 60 per cent of the people are Hindus, and 
25 per cent are Muslims. Buddhism is the other major 
religion. Almost all of the people live in rural areas. 
About 40 per cent of them can read and write. 

Assam has 14 elected members in the Lok Sabha 
(lower house) and 7 nominated representatives in the 
Rajya Sabah upper house) of the Indian national parlia- 
ment. The state legislative assembly has 126 members. 


Economy 


The Brahmaputra Valley has fertile, alluvial soil. Rice 
is the main food crop. Bananas, beans, gram (lentils), or- 
anges, peas, and pineapple are also grown. The 800 tea 

lantations in Assam produce over half of India's tea, _ 
and about 16 per cent of world tea production. Jute, oil- 
seeds, and sugar cane are also grown in the region. 


Assam, а state in northeastern India, lies along the valley of the 
] 


Brahmaputra River. 
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Prospectors found oil reserves in Assam in the 1800s. Places to visit 
Digboi became the site of Asia's first oil refinery in 1899. Following are brief descriptions of some of Assam; interes- 
The Nunmati Refinery, near Gauhati, was erected with ing places to visit: 
Romanian aid in 1961. It produces aviation fuel, furnace Gauhati has a number of Hindu temples, in particular the Ume 
oil, light diesel, and petrol. Low quality coal is mined, nanda and Kamakshya temples 
mainly for use on the railways. Forests cover about a Kaziranga wildlife reserve is famous as the last major home ol 
fifth of the state. They provide essential resources, not the one-horned rhinoceros. 
: A х м ; Majuli is the largest river island in the world. 
just of timber but also resin and tanning material from Sualkashi is famous for its silk-weaving industry. 
tree bark. Bamboo has many uses, especially for paper Е == 
making. Traditional handicraft industries, such as weav- 
ing and pottery, are also important. areas of swampy ground and extensive ponds and lakes 
New industries in the state include the production of Kaziranga became a forest reserve (1908) and latera 
cement, fertilizers, and paper. Coal, dolomite, limestone, game sanctuary (1926), in order to save the Indian one- 


—— > 


and refractories are mined in the state (see Refractory). horned rhino, which had been in danger of extinction 
Inland transport is mostly by river, because the Brah- around 1900. The present rhino population has grownto 
maputra is navigable up to the point at which it enters more than 1,100, although poachers still kill the animal 
the state. A metalled road now runs the length of Assam. — for its horn. The park also has bison, elephant, hog deer 
Air routes link Gauhati with Calcutta. In addition to the hoolock gibbon, sambar, swamp deer, tiger, wild buf- 
airport at Gauhati which has scheduled flights, Assam falo, and wild pig. There are otters in the riversas wel 
has airports at Dibrugarh, Jorhat, Tezpur, and Silchar, as the gharial (long-snouted, fisheating crocodile). 
The old railway connecting Calcutta with Chittagong ran The Brahmaputra River dominates Assam. After flow- 
through East Bengal, but it was cut when Pakistan was ing eastward to the north of the Himalaya, it turns 
created іп 1947. A new link runs through West Bengal. sharply south and then passes through the Assam Valley 
Land from east to west before entering Bangladesh. 
Assam occupies the long narrow floor of the Brahma- History 
putra Valley. It is overshadowed by the Himalaya to the The ancient kingdom of Kamarupa once covered the 
north and the Shillong Plateau to the south. The valley present state of Assam. Pragjyaisha, the capital, was lo- 
floor, even in the shelter of the Shillong Plateau, still re- cated near Gauhati. Kamarupa is mentioned as ишт 
ceives heavy rainfall during the monsoon season of June kingdom and tributary of the Gupta Empire in the yo 
to October (see Monsoon). Rainfall varies between abad inscription of Samudra Gupta (A.D. 330-375), Unti 


about 180 centimetres and 250 centimetres, Tempera- the 1200s, the area was ruled by a succession piens 
tures along the valley rarely drop below 10° C, the aver- ties, including the Salastamba, the Brahmapala, and the 
age minimum temperature for January, Average mini- i 
mum temperatures rise to 26' C in July and August. he 
Average maximum temperatures are 23° C in January, arrived in the area in the early 12005. They deposed is, 
rising to 32° C in April and again from June to August. ruler and established a kingdom with its capital in = 
Total rainfall varies from between 180 centimetres to 250 gar. By 1353, the Ahoms controlled a major part oft 
centimetres, but throughout the valley it is heavily con- a, which t nons € 
centrated in the summer monsoon. On average, less the language and Hindu religion of the conquered P 
than 4 centimetres fall from November to March. ple and ruled Assam for about 500 years. 

des жк is low-lying. On the banks of the Brah- A part of the Ahom territory borde! 
maputra, the Kaziranga Park occupies about 430 square Empire. The attempts of the Mughals to extern 
kilometres. It combines grassland with thorny rattan ritory into Assam resulted in c onflict for severa s 
cane, elephant grass, and evergreen forest as well as dred years Although the Ahoms temporarily lost ¢ 


Bhuyan. 


х heast 
The Ahoms, a Thai-Buddhist tribe from the sout 


area, which they renamed Assam. The A 


oodwaters cover large low-lying are; 5 of Ass; ring the heavy rainfall of the топо a 
Floodwat a vy 
> ying j ssam during the he i | on se 


li infli * 
em inflicted a crushing defeat on the Mug- 
Een led to the fall of the Ahom king- 
Banc: e British East India Company gave mili- 
Eu. e to the Ahom ruler to quell a revolt. In re- 

n1817 gi Bac received commercial privileges. 
еп САН. Burmese took advantage of the rivalry be- 
Political aria n invaded Assam, and established 
шеге үр e Burmese presence threatened Brit- 
Ilo) the B. cial interests. In the first Burmese War (1824- 
Under th cpm drove the Burmese out of Assam. 
рери Yandabo, the territory was аппехей 
1800s, m ndia Company on 24 Feb., 1826. During ће 
yl. The "d Seca settlers moved to Assam from Ben- 
teed the Ue dde Kingdom) government adminis- 

India achi rom 1858 until 1947. 

GEM ieved independence in 1947 and Assam be- 
Е. of the Indian Union. The Congress Party 
m mises In five of the seven elections held 
tent of the v the Congress Party won more than 50 per 

Pbi vu and at least 9 of the 14 seats allocated to 
som С e Lok Sabha. In 1985, a new regional party, 
бз in Parishad, emerged and defeated the 
tions in a. state assembly elections. In state elec- 
ower, „ће Congress Party once again returned to 

Th 
mma lie ene of separatist trends has unsettled the 
ап (UL FA) ssam. The United Liberation Forces of 
dependence an extremist organization, stands for the 
Mtes autono € of Assam. The Bodo movement advo- 

Bla. for the region inhabited by the Bodos. 
Position of yes is the murder of a person who holds a 

commited е importance. Ordinarily, assassinations 

ge, to ea or one or more of three reasons: to gain 
"my from is à reward, or to remove a political 

en applaud "pa The assassination of a ruler has often 
Caesar, was H ‚ Brutus, one of the assassins of Julius 
_ The Ке а hero by тапу Romans. 
NUS. шоп of Archduke Ferdinand of Austria, 
Bes of ago cause of World War | (1914-1918). The 
Society in Ja Ssinations committed by the Black Dragon 
ment int pan in the 1930's threw control of the gov- 
Hem of фе the hands of the Japanese Army. Four pres- 
| ime ты States have been assassinated. The 
1984, ang ег Of India, Indira Gandhi, was assassinated 

er son, Rajiv, in 1991. 


Elephants are used to move 
logs in the forest areas of 
Assam. Forest products are 
important to the state's econ- 
omy. 


The word assassination comes from assassins or 
hashshashin (hemp-eaters), a secret sect of Muslims іп 
Persia and Asia Minor in the 1100s. They smoked a drug 
called hashish, which is made from the hemp plant, and 
they killed their enemies while under its influence. 
Assault and battery is a legal term that involves a 
threat and physical act. An act of assault puts the victim 
in fear of immediate violence. A verbal threat may be an 
assault. Raising a club or drawing back a fist is an as- 
sault, even if no actual blow follows, unless the person 
is so far away as to make violence impossible. One who 
levels a gun at a crowd of people may be found guilty of 
assault against every person in the crowd. Battery per- 
tains to the actual blow, or other physical injury. The 
two offences usually occur together and are usually 
punished as one. No assault results if one has a right to 
threaten or inflict harm. People can legally remove in- 
truders from their homes with reasonable force. 

Parents may use force in punishing children. But they 
become guilty of assault and battery if they are exces- 
sively violent. Assault and battery are crimes punishable 
by fine or imprisonment. The offender may also be sued 
for damages for trespass by the victim. See Trespass. 
Assaying is a process used to determine the amount 
of metals or minerals contained in substances. These 
substances include ore samples, /ngots (moulded 
masses of metal), and a//oys (mixtures of metals). Assay- 
ing tests show the purity of precious metals and 
whether mineral beds will be profitable to mine. The 
method used depends on the metal tested. But the two 
general methods are (1) the dry, or fire, process and (2) 


the wet process. 
Dry process. 
amination is mel 


In this method, the substance under ex- 
ted to separate the metals it contains. 
For example, an ore sample containing gold and silver is 
mixed with lead oxide and other substances. This mix- 
ture is put into a crucible of fire clay, and set inside a 
furnace to be melted. The hot lead oxide produces lead, 
which picks up the gold and silver and carries them to 
the bottom of the crucible. The impurities and other 
substances float to the top. The remaining alloy of lead, 
gold, and silver is placed in a porous cup and melted in 
a furnace. The lead turns to lead oxide and is removed. 
The gold and silver remain as a mixture called dore — 
metal, The silver is dissolved in nitric acid to separate it 


from the gold. 
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Wet process. Assayers use certain chemicals to dis- 
solve and separate the metals contained in a sample. 
The amount of a metal in a sample is determined by 
weighing the compound the metal has formed with the 
added chemicals. In some tests, the metals can be ex- 
tracted from these chemical compounds and then j 
weighed in pure form. Another wet assaying method in- 
volves measuring the quantity of some agent that reacts 
with the chemical dissolved out of the ore or alloy. 

Assay office is a laboratory where assaying is per- 
formed. Most mining and metallurgical companies have 
assay offices. Many governments operate assay offices 
which assay and purchase gold and silver bullion. 

See also Alloy. 

Assemblies of God is the largest Pentecostal reli- 
gious denomination in the world. Its official name is The 
General Council of the Assemblies of God. The church 
developed from a Christian revival movement during 
the early 1900's and was organized in Arkansas, U.S.A., in 
1914. It has about 2 million members, 

The church teaches that the Bible is in/a/lib/e (cannot 
be wrong). It also teaches the fall and redemption of 
human beings, a life of separation from the world, di- 
vine healing through prayer, the return of Jesus Christ 
and His reign, and eternal punishment for the unsaved. 
The church teaches that Christians should seek to be 
filled with the Holy Spirit. The initial physical evidence 
of this comes when people speak in tongues (speak in 
languages they have not learned), Believers are baptized 
by immersion (dipping into water). The church observes 
the ordinance of the Lord's Supper. 

The Assemblies of God churches direct their own 
local affairs. A General Council meets every two years 
and supervises activities throughout the world. The Gen- 
eral Council consists of all ordained ministers and a lay 
delegate from each affiliated church, 

Assembly line is a group of work areas, called sta- 
tions, arranged in a certain order to make a product, 
Each station performs a given task on a unit ofa 

product such as inserting, tightening, or inspecting a 
part—and then passes it to the next station. When a unit 
reaches the end of the line, it has passed all the stations 
and has become a finished product. Each station con- 
sists of the machines, workers, tools, and parts required 
to do its assigned task. In some cases, industrial robots 
do simple assembly-line tasks (see Automation). Many 
factories also use a conveyor beltto carry a unit from 
station to station (see Conveyor belt), 
,  ^ssembly-line production relies on the use of inter- 
changeable parts—that is, all the pieces of a particular 
part type are identical. Therefore, it does not matter 
which piece is selected for a unit of product to be made 
because each piece will fit. Assembly lines also depend 
on division of labour. in which small portions of a job 
are divided among different workers. In this way, rela- 
tively unskilled workers can learn their job quickly and 
contribute to the manufacture of even complex machin- 
ery. Assembly lines enable large quantities of products 
on args Asse Mas produe 
hicles); Mass production, er 
Assignment is the legal term for the transfer of rights 
to property or money from one person to another. The 
person who makes the transfer is the assignor. The as- 


signee receives whatever rights the assignor had. For 
example, if the assignor has the right to possess a piece 
of land, the assignee receives the right. If the assignor 
has only the right to collect rents from the land, theas- 
signee receives only that right. People usually make as- 
signments in writing. 

Assimilation is the process by which cells convert 
food into living tissues. This process makes possible the 
growth and repair of living organisms. In human beings 
assimilation begins when food is broken down into sim 
ple molecules in the stomach. This process is called di- 
gestion. The bloodstream absorbs the digested food 
and carries it to all parts of the body. Then, the digested 
food is assimilated by the cells for use in the growth and 
repair of the body. See also Absorption and adsorption 
Cell; Digestive system. A 
Kasimiiation is the process through which one socid 
and cultural group becomes part of another social and 
cultural group. For example, groups of pes 
many countries have settled in Australia. Most o! wes 
people gradually abandon the way of life of es M 
land, and adopt an Australian way of life. They n: 
the language, adopted the customs, and followe 
traditions. 

Assimilation may also occur when people Mer 
one part of a country to another part. For dre 
people who move to a city become assimilate A: 
way of life of the city. A group that беспа 
does not necessarily adopt the new мау of = ners 
pletely, It may keep some of its old bie : 
some of the new customs while adopting t : vd 

Sometimes, assimilation is prevented ors ei 
down because a majority group does ee ‘her min 
with a minority group. Blacks, Jews, anc еі ‘hetas 
groups have often been forced to гета "orit a 
(segregated living areas). In other cases, rely avoid 
held to their way of life, and have deliberet 
assimilation into the majority. The Amish qe Amish 
States farm communities are an example E today. 

See also Australian Aborigines (Aborig jene 
Assiniboia was the name of two irent the Re! 
United States and Canada. One area lay e of present: 
River, and the other occupied a large ра 


à elki 
trict along the Red River to the Earl of S innesoli- 


an 
grant was in what are now North еу parallel be 
This part was cut off in 1818, when the 


ada and the northern United States 
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ame the international boundary. The rest of the Red 
«er district ceased to exist when the Province of Mani- 
ba was formed in 1870. 

One of four districts carved out of the Canadian 
Northwest Territories in 1882 was also called Assiniboia. 
{was absorbed into the new provinces of Alberta and 
Saskatchewan in 1905. 

Assisi, Francis of. See Francis of Assisi, Saint. 
Assisting heart. See DeBakey, Michael E.; Heart 
History of heart research: Development of heart sur- 
gery). 

Associated Press (AP) is one of the world's largest 
news-gathering services and one of two general news 
sices in the United States. The other is United Press 
İnternational (UPI). The AP distributes international, re- 
gonal, and local news to media worldwide. 

The AP is a nonprofit organization. It is owned and 
controlled by more than 1,500 daily newspapers in the 
United States, These members, along with 6,000 U.S. 
айо and television stations, receive news from the AP. 
News media in 111 other countries also subscribe to the 
sevice. The AP provides its news in five languages. 

The AP offers daily news reports, features, photo- 
E and graphics (artwork). Most USS. members re- 
Eus around the clock via satellite. Some radio 

receive AP audio newscasts. AP photographs 
* sent digitally via satellite or telephone line. 
Eos City newspapers founded the Associ- 
E. ess in 1848, They began the service to save 
E the gathering of news by telegraph. Today, 
аз about 230 news bureaus worldwide. Its head- 
Warters аге in New York City. 
E àlso News service. 
лоп, in psychology, refers to one theory of 
Bein a earn things. The theory's three laws of as- 
ie) x к ар! to explain how a person associates (re- 
io “а шы Тһезе laws are: (1) the law of contigu- 
Eu of similarity, and (3) the law of contrast. 
ur when contiguity states that mental associations. 
Beo. : two events take place close to each other in 
ination E For example, teachers try to mark an ex 
Eo ооп after pupils take it. This helps pupils as- 
orem answers with the questions while the 
Bu е in their minds. } 
E тану states that a person is more likely 
E. TER things that are almost the same. For ex- 
D With an is more likely to associate a bus with a car 
e law aeroplane. 
telie ^i iine states that greatly differing things 
kam the dif € associated. For example, it is easier to 
een’ ifferences between "hot" and "cold" than be- 
Hcy and “warm.” 
[ E the theory say it puts too much emphasis on 
associated and not enough emphasis on the 


tco 
ampl 


TSO 
ИШЕ holding other views think that the 
fe Коп to understand the similarity or differ- 
ооо things is also important in learning. Most 
ИТ ех сеси that association takes place, but 
eea “ipa all learning. 
Associati ehaviour; Learning; Psychology. 
AStA i 9n of Southeast Asian Nations 
quii 5 ап organization of Southeast Asian 


es~ Р 
дарог Srunei, Indonesia, Malaysia, the Philippines, 
* Thailand, and Vietnam. It promotes eco- 
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Heads of government of member countries arrive in Singa- 
pore to attend the fourth ASEAN summit meeting. 


nomic, cultural, and social cooperation among its mem- 
ber nations. Although ASEAN works to make Southeast 
Asia a region of peace and stability, it is not a military al- 
liance. 

ASEAN works to reduce trade barriers among the 
member nations. Members also cooperate in such fields 
as population control, prevention of drug abuse, and 
scientific research. Teachers, students, and artists of the 
member nations exchange visits. Other activities include 
joint health and nutrition programmes, mutual assist- 
ance during natural disasters, joint transport projects, a 
women's programme, and a youth programme. The or- 
ganization also develops plans to promote tourism in 
ASEAN countries and to encourage programmes of 
Southeast Asian studies. ASEAN countries act as a group 
in some of their dealings with other countries and or- 
ganizations. à 

Organization. Summit meetings represent the high- 
est authority of ASEAN. They bring together the heads 
of government of the member nations. The first ASEAN 
summit was held in Bali, Indonesia, in 1976. At the fourth 
summit, held in Singapore in 1992, ASEAN leaders 
agreed to hold summit meetings every four years. 

The foreign ministers of the member countries meet 
annually to determine ASEAN policy and to consider 
projects recommended by the organization's various 
committees. These committees deal with subjects rang- 
ing from food and agriculture to the mass media. They 
consist of experts and officials from the member coun- 
ly responsible for putting ASEAN 


tries and are direct! f t 
projects into effect. ASEAN committees include the 
Committee on Finance and Banking and the Committee 


on Science and Technology. i 

Annual meetings of ASEAN foreign ministers are fol- 
lowed by post-ministerial conferences, in which the 
ministers meet with their counterparts from other coun- 
tries and from nations that are dialogue partners. 
ASEAN’ dialogue partners include India and South 
Korea. 

ASEAN's administrative bod 
works to make sure that the po 


у, the Central Secretariat, 
licies of the organization 
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are carried out. The secretariat was established in 1976, 
in Jakarta, Indonesia. The most senior official of the sec- 
retariat is the secretary-general. 
„ ASEAN was established in August 1967 with 
the signing of the ASEAN Declaration, or Bangkok Dec- 
laration, by the foreign ministers of Indonesia, Malaysia, 
the Philippines, Singapore, and Thailand. The declara- 
tion set out the objectives of the organization, which in- 
clude cooperation among ASEAN nations in agriculture, 
industry, and trade; the acceleration of economic 
growth and social progress in Southeast Asia; and the 
promotion of peace and stability in the region. 

During the 19705, cooperation increased among 
ASEAN members. Several important agreements were 
reached at the first summit meeting of the leaders of the 
member nations in 1976. ASEAN members agreed to 
share basic products during shortages and to remove 
trade restrictions gradually, especially taxes on imports. 
They also decided to build an industrial project in each 
country. In addition, the leaders established the organi- 
zation's Central Secretariat, and a council to settle dis- 
putes between members. 

ASEAN members signed an emergency grain reserve 
agreement in 1979. In the same year, ASEAN established 
an emergency reserve of 50,000 metric tons of rice, 
available to any member country at three days' notice. 

In 1981, ASEAN set up the Agricultural Development 
Planning Centre to conduct research and training and 
plan food production for the region. The ASEAN Indus- 
trial Complementation Programme, launched in 1981, 
encourages member nations to manufacture comple- 
mentary products for exchange among themselves, for 
example, in the car industry. 

Brunei joined ASEAN in 1984, shortly after attaining 
full independence from the United Kingdom. 

In 1992, ASEAN leaders agreed to closer cooperation 
on matters of security within ASEAN. On Jan. 1, 1993, an 
agreement to create an ASEAN Free Trade Area (AFTA) 
came into effect. AFTA regulations require that all tariffs 
on trade between ASEAN member nations be reduced 
to no more than 5 per cent by the year 2008. 

1 In July 1994, ASEAN members met in Bangkok for the 
first ASEAN Regional Forum. The forum examined the 
question of regional security in Southeast Asia. 

External relations. In March 1980, ASEAN signed a 
cooperation agreement with the European Community 
(now called the European Union). The agreement pro- 
vided for stronger trade links between ASEAN and the 
European Union (EU), and increased cooperation in agri- 
cultural and scientific activities. In July 1992, Laos and 
Vietnam signed ASEAN's Treaty on Amity and Coopera- 
tion. In signing the treaty, the two countries took a first 
ea куш becoming full ASEAN members. 

ndias status as an ASEAN "dialogue partn 
confirmed in January 1994, following үрп 
tween ASEAN representatives and a delegation led b 
the Indian foreign secretary. The agreement enables i 
India to cooperate with ASEAN in matters of inve 
scientific i SORS 

research, technology, tourism, and trade. Sin- 

gapore supports the idea of full ASEAN membershi f 
pr ie and Malaysia argue that India's e 
Me mus ма should be considered along 


In 1994, Prime Minister Paul Keating of Australia an- 


nounced that he would explore the possib 
links between AFTA and the Closer Econom 
agreement (CER) formed by Australia and 

ASEAN leaders met with members of the Bu 
government in 1994 to discuss the possibility 
lishing closer ties with Burma. Burma's ruli 
junta had been isolated by the internationale 
after government troops killed thousands ofp 
democracy demonstrators in 1988. Singapore! 
Minister Goh Chok Tong visited Burma in 
and Thailand invited Burma to attend an 
rial meeting in July of the same year. 
Assumption is the religious belief that a ce 
son was taken bodily into heaven. The belief! 
both Jewish and Christian tradition. 

In Judaism, an assumption is called an allyal 
means ascent or going up. In the Old Testam 
brew Bible, there is only one specific referent 
sumption. In 2 Kings 2: 1-13, God takes the pn 
jah into heaven in a whirlwind. Other Jewi: 
based on Old Testament stories state that Er 
ther of Methuselah, and the Israelite leader N 
cended into heaven. ! 

Belief in assumption is not found in the Net 
ment, but it became significant during the 
Ages, especially in the Western church. The 
of the Blessed Virgin is a doctrine of the Rom 
Church. It states that the body and soul of the¥ 
Mary were taken into heaven. Pope Pius XII p 
the Assumption a church doctrine in 1950. кот 
olics celebrate the Feast of the Assumption 0f: 
15. Assumption has been accepted as a bel 
Eastern Orthodox Churches. E. 
Assyria was an ancient country on the upp 
River in Mesopotamia. It covered roughly 
part of present-day Iraq. Its civilization we 
many ways to that of ancient Babylonia, its n 
the south. 

The Assyrians have been called the Koi 
Like the Romans, they were great cond 
their victories in the Roman way, by superi 
tion, weapons, and equipment. 


Land 


Assyria was a land of rolling hills. The 


the small streams that fed it kept the valleys’ 


the north rose the steep Armenian Moun & 
s and the 


The Assyrian Empire cam 

est land, and other kinds of lan 
mained a farming country. Ancient 
good building stone, some timber, 


People 


There were people in Assyria yoni с 


we know about started living i ‘lived 
unknown race built small villages 4" ols, à 
communities. Broken pottery, stone a 
dations of crude houses show that t Song 
Assyria in the Neolithic period New ей 
7,000 years ago. Archaeologists can d 
style of pottery and tell of the coming 


m Assyria. They can describe the slow advance of civi- 
won But these early peoples left no written records, 
aiso one knows much about their history 

Semitic groups pushed into Assyria before 3000 B.C. 
ni so did people from the nearby Sumerian plain. But 


i Assyrians of historic times were a mixture of many 
sples They dressed in coatlike garments called tu- 

ax and wore sandals. The men wore their hair long, 
simany grew beards. High-ranking officials wore long 
weds that were squared at the bottom. 


Way of life 


Most Assyrians worked for Assyrian rulers or for 
$e powerful people 

femers lived in small villages on the estates and 
wed the land. They dug irrigation canals which chan- 
wed water to the farmland and helped control flood- 
% They lived in huts that had thatched roofs and walls 
wie of intertwined branches and mud. The most im- 
кшм farm crop was barley. Farmers raised livestock, 
® produced milk and other dairy products. 

Assyria had few large cities. The most important were 
=f, Nineveh, and Kalhu (also spelled Calah, but now 
и Nimrud). Most city dwellers were craftworkers or 
е Craftworkers made pottery, and objects out of 
=A materials as gold, silver, bronze, ivory, and wood. 


| Pwalls, guarded by archers, encircled the cities to 


Piet residents from attack. Citizens grew fruit and 
E in gardens and orchards on irrigated land 
utside the city walls. 

lemen: roamed the countryside in semi- 

= cd зая These groups consisted mostly of run- 

"d edad cites farmers, and people who had 

nsa rom the cities. From time to time, bands 

ween od nee and looted the cities. Relations 

tense, ty dwellers and the semi-nomads were al- 

As 

heal a few slaves. Most slaves were pris- 

hine Assyri people who could not pay their debts. 
Yrians sold their wives and children into slav- 


"Io dear their debts. 


wht 
yer Urartu 


п Phoenicig 


Palestine 


Arabia 


of 
the Assyrian Empire 
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A winged creature of the 800s В С. stood at the palace of 
Ashurnasirpal Il, in Assyria. It was supposed to ward off evil 


Language and literature. A variety of peoples lived 
in Assyria. As a result, a number of different languages 
were spoken there. Until about 1000 B.C. however, writ 
ing was done only in a Semitic language related to mod 
ern Hebrew and Arabic. The early Assyrians used a writ 
ing system called cuneiform that was developed by the 
Babylonians. It consisted of wedge-shaped symbols on 
clay tablets. 

Assyrian kings collected clay tablets in huge libraries 
The library of Ashurbanipal, discovered at Nineveh in 
the mid-A.D. 1800s contained tablets dealing with reli 
gion, literature, medicine, history, and other subjects 
Most of the tablets from Ashurbanipal s library are now 
in the British Museum in London. 

The Assyrians also wrote legal texts. The Middle As 
syrian Laws date back to about 1400 B.C. Like the Babylo- 
nian code of Hammurabi, these laws consist of examples 
of cases, each with its judgment. 

Most later Assyrians probably spoke Aramaic. Much 
of the writing was done in Aramaic script, probably 
written in ink on parchment. Aramaic did not completely 
replace the cuneiform script, however. Both surviv ed as 
written languages until the end of the Assyrian Empire, 
but they were used for different purposes. The historical 
and religious texts were written in cuneiform. But Assyr- 
ians used Aramaic for their everyday business. 

Religion. Assyrian religion was closely related to the 
earlier Sumerian and Babylonian religions. Assyrians be- 
lieved many gods directed human destiny and con- 
trolled the sky, the earth, water, storms, and fire. They 
also believed in good and evil spirits, and in magic. 

Their religion differed from the earlier religions in 
some ways. The chief god of Assyria was Ashur, or 
Assur, whose name was the same as the Assyrians 


Iraq Museum, Baghdad 
The Mona Lisa of Nimrud, above, is a fine example of Assyrian 
art. This ivory carving was probably used as a decoration for a 
piece of furniture. The head stands about 15 centimetres high. 


name for their country and most important city. Babylo- 
nian kings were not religious leaders. They could enter 
the temple only once a year. But the Assyrian king 
served as the ruler and chief priest, and the people con- 
sidered him Ashur's governor on earth. 

Assyrians worshipped other gods, including Nabu, 
the god of learning and patron of scribes (writers); 
Ninurta, god of war; and Ishtar, the goddess of love. The 
goddess Ishtar was so famous in Nineveh that her statue 
was once sent from there to Egypt to help cure the 
Egyptian king of an illness. Assyrians offered food and 
precious objects to the gods. Priests tried to foretell the 
future by examining the innards of sacrificed animals 
and by observing and interpreting things in nature such 
as the weather and flights of birds. 

Art and architecture. The earliest Assyrian art was 
similar to the art of Babylonia and of other nearby cul- 
tures. A separate style of Assyrian art developed be- 
tween 1400 and 1000 B.C. Assyrian craftworkers made 
some of the finest cylinder seals ever produced in Mes- 
opotamia. These seals were rolled over soft clay to seal 
documents and other objects. 

The early Assyrians decorated their buildings with 
wall-paintings and with brightly coloured bricks. Later, 
between 900 and 600 B.C, they decorated palace walls 
with carved stone slabs showing religious ceremonies 
or military victories. The wall carvings became the most 
familiar of all Assyrian artistic works. Some of the finest 
carvings, found at the palace of Ashurbanipal in Nine- 
veh, show hunting scenes. Human figures in Assyrian art 


‘opolitan Museum of 


К edi 
An eagle-headed demon, above, which ies ia 
date blossom, was the subject of many ASSyria 


he carvings at A^ 


never display any emotion. But t d suffering 


nipal's palace show vividly the ferocity an 
the hunted lions. А - 
Assyrian relief carvings were 5 
lacked distance and depth. The y 
with human heads that guarded t 
examples of Assyrian statues. — | 
Assyrians usually made their pes ul deco 
mud bricks. Some of the foundation ee had fat 
tions were made of stone. All the ет one storey Pe 
roofs, and even the largest were ооа as high 35>, 
Some, however, had rooms with cel ers, P 
eA pn 
metres. The magnificent palace es ose 
hallways spread over several acre ner buildings 
temples and palaces as well as nee p 
the cities of Assur, Nineveh, an din decorating m. 
Assyrian craftworkers excelled i T 
objects made of stone, metal, 
objects were imported from ists un 4 
In the late 19805, Iraqi archaeolog ENS mple и? 
royal tombs at Kalhu containing @ 
Assyrian gold work. The tomb hes of jewel 
fully crafted gold vessels and Pa ces, and eam? 
cluding crowns, bracelets, nec a 


Government 


fully done but : 
e bulls and! 
palaces are ®® 
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npe great Kind = 

The Assyrian king was known ү of AL. 
legitimate king, the king poem „ki of KIM 
king of all the four corners oft eet 
prince without rival, who rules 


Sea” The king served as supreme head of the 
Empire and as chief priest of the god Ashur. He 
campaigns to various parts of the empire. 
paigns brought in taxes. The king's oldest son 
ir usually handled the administrative affairs of the 
ry. and lived in the Pa/ace of Administration. 

nts of some of the older cities, such as Assur 
h, enjoyed special privileges, including low 
freedom from military service. Landlords had 
axes and provide young men from their estates 
ye in the army. Beyond Assyria itself, the empire 
Mded into provinces. Each province was adminis- 
by a governor. 
i lans sometimes allowed conquered peo- 
their own rulers. But if the people rebelled 
dto pay taxes, the Assyrians often destroyed 
and sent the people into exile. 


History 


ple began to settle in farming villages in Assyria 
18500 B.C. The villagers cultivated plants and do- 
d sheep and goats. They traded goods with 
As the population grew, villages in 
i ped into small towns, and trade in- 
Some Assyrians became wealthy, while others 
Isimple homes with few possessions. By about 
C. many different peoples lived in Assyria. 
about 2000 to 1700 B.C, Assyrian traders estab- 
onies in Anatolia (now part of Turkey). In 1813 
nshi-Adad, ruler of a desert people called the 
took control of Assyria. He extended its pow- 
ind boundaries to western Syria, northern Mesopo- 
nd the borders of Babylonia. 

AM records have been found of the next few hundred 
® of Assyrian history. Historians believe that Assyria 
Tuled for part of the period by Mitanni, a kingdom 
hane Syria. Records show that Assyria had again 

an independent country by the mid-13005 B.C. 
[x enjoyed brief periods of expansion in the 
sand 11005, before it began to build its empire in 


ВС Shalmaneser IIl (reigned 858-824 B.C) 
та! of the Mediterranean trade routes. 
Mol Syria lll (reigned 744-727 B.C) conquered large 
экел 


and Israel and became king of Babylonia. 
reigned 704-681 B.C) dealt harshly with 


“prisings throughout the Assyrian empire. He 
Mem a rebellion in Babylonia, destroying the city of 
= amin the process. He also quelled revolts in Syria 

"der 


but lost control of Jerusalem in Judah. Sen- 
«pos tablished Nineveh as the Assyrian capital 

3 great city there. His successor Esarhaddon 
B.C) added Egypt to the empire. As- 


EE after the mid-600's B.C., and Median and 


attacks in 614 and 612 B.C. ended the empire. 

pre in World Book include: 
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Piece Mitanni 

Tirana Nineveh 
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terlitz, was born in Omaha, 
Nebraska. From 1916 to 
1932, he and his sister, 
Adele Astaire, starred as a 
dance team in many musicals Astaire made 
his film debut in 1933 in Dancing Lady. Later that year 
he teamed up with dancer Ginger Rogers in Flying 
Down to Rio. Their dancing delighted audiences, and 
Astaire and Rogers made nine more films together, in- 
cluding Top Hat (1935), Swing Time (1936, and Shall We 
Dance? (1937). Astaire appeared in over 35 films, includ- 
ing such musicals as Faster Parade (1948), and The Rand 
Wagon (19531. 

Astarte is the Greek name for one of the most impor- 
tant goddesses of the ancient Middle East. Astarte was 
worshipped in Syria and Egypt, and in the Phoenician 
colonies of the western Mediterranean. 

The first mention of Astarte appeared about 1430 ВС. 
in Egyptian records that called her a war goddess. She 
was also a goddess of sexual love. The Greeks later 
identified her with Aphrodite, their goddess of love. As- 
tarte was also related to the conan Mesopotamian 
goddess Ishtar. An Egyptian about Astarte was 
found in a papyrus fragment that dates from about 1300 
B.C In this myth, Astarte convinced the Sea not to force 

ts from the deities of Egypt. sadreia re- 
warded Astarte by accepting her into thei " 

In the Old Testament, Astarte is called “Ashtoreth the 
goddess of the Sidonians' and Ashtaroth, the plural 
form, is used with the meaning "pagan goddesses. 
Small clay figurines of nude females excavated in Pales- 
tine are often considered representations of Astarte. 
Astatine is the heaviest member of the halogen family 
of chemical elements. It is extremely unstable, and all 30 
of its isotopes undergo radioactive decay. Its most sta- 
ble isotope has a half-life of 8 hours and an atomic 

ight of 210. 
satin’ has the chemical symbol At and the atomic 
number 85. Its chemical properties resemble those of 
iodine. But astatine loses electrons in a chemical reac- 
tion more readily than does iodine. Astatine is also less 
likely than iodine to gain electrons (see lodinel. 

Astatine was first prepared in 1940 by Dale К. Corson, 
K. R. Mackenzie, and Emilio Segrè at Berkeley, Califor- 
nia, U.S.A. It was produced in а cyclotron by —— 
ing bismuth with high-energy alpha particles. Alt ough 
small amounts of the element exist in uranium ores, al- 
most all astatine is created artificially. MUN 
Aster is the name of a large group of plants valued for 
their colourful flowers. Most asters are perennials, 
which means they live more than two years. Some wd 
annuals that die after one growing season. ad 1 an - 
200 species of asters grow in North America, and lesse: 


Fred Astaire 
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The New England aster has purple petals. 


numbers are found in Europe, Asia, and South America. 
Aster is the Greek word for star. 

The leaves of asters are positioned alternately along 
the stem. Each blossom is made up of two flowers—a 
small, disc flower in the centre surrounded by a petal- 
like ray flower. The disc flowers range in colour from 
white to dark purple. The ray flowers are most com- 
monly white but also may be blue or purple. Most asters 
bloom late in summer, and in some places the blooms 
last until late autumn. 

Asters are popular garden plants. Small-flowered 
types are known as Michaelmas daisies in England, be- 
cause they bloom at the time of the feast of Michaelmas 
on September 29. Michaelmas daisies are native to 
North America. The New England aster is a common 
type with mauve-purple flowers. 

Most asters are difficult to grow from seed. The 
plants can be broken into several pieces and trans- 
planted in the spring. They thrive in almost any type of 
soil. The China aster, an annual, is grown from seed, 


Scientific classification. Asters are in the composite family, 
Compositae (Asteraceae). The New England aster is A. novae- 
angliae. The China aster is Callistephus chinensis. 


See also Flower (picture: Garden perennials). 
Asteroid is an extremely small planet that revolves 
around the sun. It is also called a minor planet or a plan- 
etoid. Asteroids travel mainly between the orbits of 
Mars and Jupiter. There are thousands of known aster- 
oids, and new ones are being found constantly. About 
30,000 asteroids are bright enough at times to be photo- 
graphed with medium-sized telescopes. Astronomers 
know the orbits of about 4,000 asteroids well enough to 
predict their locations far in advance. 

Asteroids range widely in size, and most have an ir- 
regular shape. Ceres, the largest and first known aster- 
oid, was discovered on Jan. 1, 1801. It is about 970 kilo- 
metres in diameter (see Ceres), Pallas, Juno, and Vesta 
are other large asteroids, About 30 asteroids have diam- 
eters greater than 190 kilometres, Many asteroids are 
made of very dark, rocky material. 

Some small asteroids move in oval-shaped orbits that 
at times bring them near the earth. Er. 


95, Apollo, Her- 
mes, and Icarus were found at such times. Eros was 


found in 1898. It has an irregular shape and is about 23 
kilometres long and 11 kilometres wide. Icarus, one oí 
the smallest observed asteroids, was found in 1949 t 
has a more regular shape than Eros has. It is about! 
kilometre in diameter. 

Asteroid orbits slowly change because of the gravita 
tional attraction of Jupiter and other large planets. Over 
a long period, these changes may lead to collisions. The 
fragments that result greatly increase the chance of : 
more collisions. Some small fragments reach the earth's 
surface as meteorites (see Meteor). The smaller aster- 
oids were probably formed through such collisions. But 
Ceres and a few other large, nearly ball-shaped aster- 
oids were probably formed separately at the same time, 
and in a similar way, as the major planets. 1 

It is hard to estimate the total mass of all the asteroids 
because so many are unknown. Astronomers are not 
sure how dense asteroids are. Many MU estimate 

e mass at about =; that of the earth. 

Fo rd isa disease involving a type of breathlessness 
This difficulty in breathing may affect an ire per 
son in sudden, sharp attacks that occur perio Өү 
Symptoms include a wheezing or whistling ee 
the chest when inhaling and even greater w pi 
when exhaling. Patients may gasp for air and fee! 

they are suffocating. ч , 
колы an attack of asthma begins, the pa 
plains frequently of a feeling of tightness in t С s 
He or she has a hacking cough and shore Mi 
Thick mucus called ph/egm develops in the 6 bns 
the cough becomes more intense. The aperi 
better temporarily after coughing up js pa pha 

Causes. Asthma attacks are caused ra АТОМ 
of the small bronchial tubes in the hn Vnchal mu 
results from spasm (contraction) of the pe пе йе 
cles, swelling of the mucous membranes 
muscles, and production of phlegm. llergic rond 

The most common kind of asthma, di Arion. In os 
asthma, is caused by a specific allergic rebat 
cases, the allergy is caused by pissed: certain foods 
such as house dust, airborne pollens, orc Asthma is 
Many asthma sufferers are allergic to е whichi 
also frequently ves e with hay fever, y 
an allergy (see Hay fever). : eavy EX" 

мыў of veh often follow periods e He 
tion or emotional strain. An infect Ca sudden dunt 
throat can hasten the start of an attac stack АБТ like 
in the weather may also bring on ae contains P% 
hay fever, may occur seasonally "е is attacks periodi 
cific pollens. But most asthmatics ha ; 
cally throughout the year. arm 

> = Бава asthma i generally the мас can be 
disabling respiratory allergy- A seve lization. 
e hospital! Бус 


i sthma ? 
Treatment. A doctor diagnoses а examination? 


tests ident! 


Jand 
qe life 


erforming allergy skin tests 
anda which the patient та 
asthmatics are allergic to pollens, 
other substances as well. 

Most doctors prescribe on 

aminophylline, ephedrine, an 
symptoms of asthma. Steroid th 
in severe cases of asthma. 


h 
e or more cto re etit 
nj 
d saluta necesn 
erapy 


A specialist may Ayposensitize the patient to the vari- 
ms substances that can trigger an asthma attack. This 
yeatment involves small injections at regular intervals of 
apreparation made from the substances to which the 
prson is allergic. The doctor gradually increases the 
srength of the injections until the patient's body has 
ult up resistance to the substances. 
$ee also Adrenaline; Ephedrine; Allergy; Bronchitis. 
Astigmatism is a visual defect in which both nearby 
and distant objects appear blurred. The defect is usually 
found in both eyes. In most cases, astigmatism is caused 
tyan abnormal curvature of the cornea, the transparent 
font part of the eye. 
Anormal cornea has a spherical shape. As light rays 
piss through it, they are bent so that they focus at a sin- 
ge point on the retina. In astigmatism, the cornea is 
shaped somewhat like an egg. As a result, light rays can- 
mtfocus at a single point on the retina. Instead, they 
converge (meet) at two points, one or neither of which is 
onthe retina. 
Most cases of astigmatism are present at birth. Some 
tases of astigmatism result from an injury or disease. 
cen may progress as a person grows older, and 
E" en associated with shortsightedness or longsight- 
ness, 
о of astigmatism include blurred vision, еуе- 
E шше, and headaches. People who have astig- 
dan Шу squint or tilt their head in an effort to see 
Е treat the defect by prescribing glasses 
enses. 

Eon lens; Eye (Astigmatism). — 

E ^ а Шан (1877-1945), was a British 
ich ih s Е invented the mass spectrograph, 
biter cibi н the separation of heavier and 
EU е accurate measurement of their 

En . Using this instrument, Aston proved 

elements are composed of mixtures of 
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E woke it astigmatism. The three parallel lines of 

eid and hold th wheel” shown here are equally black. Cover 

Ба: Бу chart about 60 centimetres away. If all lines 
Ton show Та black, уои тау have astigmatism. Апу eye 

be checked by an optician. Ф 
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various isotopes, latoms of the same element that have 
different atomic weights) (see Isotope). He received the 
1922 Nobel Prize for chemistry. Aston was born in Bir- 
mingham, England. He studied at Cambridge University. 
inicia death, he did research at Trinity Col- 
Astor is the name of an important American family. The 
Astors were once called "the landlords of New York" be- 
cause the first John Jacob Astor, the family's founder, in- 
vested heavily in New York property. This land in- 
creased in value, and the family became one of the 
wealthiest in the United States. 

John Jacob Astor (1763-1848) founded the Astor for- 
tune. He moved to New York City from Germany when 
he was 20 years old. Astor worked as a baker's boy and 
pedlar, and ran a music store before entering the fur 
trade in about 1787. He 
shipped his furs to China 
and Europe, often in his 
own vessels. 

Astor established the 
trading post of Astoria, Or- 
egon, in 1811, but lost it 
during the War of 1812. His 
fur companies achieved a 
virtual monopoly of the 
trade in the United States. 
Astor invested his profits 
principally in Manhattan Is- 
land farmland, which be- 
came the heart of New 
York City. He retired from 
the fur trade in 1834. 

At his death, Astor's estate was estimated at more 
than 20 million U.S. dollars. He was born in Waldorf 
(near Heidelberg), Germany. 

William Backhouse Astor (1792-1 875), son of the 
first John Jacob Astor, inherited most of his estate. 
Under his administration, it doubled in value. The two 
principal branches of the family descended from his 
sons, John Jacob (1 822-1890) and William (1830-1892). He 
was born in New York City. 

John Jacob Astor (1 864-1912), great-grandson of the 
family's founder, managed property, wrote science- 
fiction, and invented various devices, including an im- 
proved marine turbine and a bicycle brake. He built the 
Astoria section of the Waldorf-Astoria Hotel, and also 
the Knickerbocker and St. Regis hotels. He died in the 
sinking of the liner Titanic. Astor was born in Rhinebeck, 


New York, U.S.A. 

Lady Astor (1 879-1964) 
was the first woman to 
serve in the British Parlia- 
ment. She was a champion 
of temperance and of the 
rights of women and chil- 
dren, She was born Nancy 
Langhorne in Danville, Vir- 
ginia, but went to England 
in 1903. In 1906, she mar- 
ried Waldorf Astor (1879- 
1952), a great-great- 

randson of the first John 
Jacob Astor. When he 


Portrait by Gilbert Stuart. 
Frick Art Reference 
Library, New York City 
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became Viscount Astor of Hever Castle in 1919, she won 
his seat in the House of Commons. She retired in 1945. 
Astrakhan (pop. 510,000) is a city in southwestern Rus- 
sia, on the Volga River delta (see Russia [political map). 
Astrakhan extends over several islands in the Volga 
River delta. It is an important trading centre because of 
its good water connections with the ports on the Cas- 
pian Sea and the river ports of the Volga. Fishing is one 
of its main industries. Caviar is a product of Astrakhan. 
Like Moscow, Astrakhan is dominated by an old fortress 
called a kremiin, 

Astrakhan once served as the capital of a Tatar state 
(see Tatars). The Asian conqueror Tamerlane destroyed 
the city in 1395. Later, it was rebuilt. In 1556, the Russian 
ruler Ivan the Terrible captured the city and made it part 
of Russia. 

Astrolabe is an instrument used by early astronomers 
and navigators to measure the angles of celestial bodies 
above the horizon. It consists of a metal disc mounted 
on a circular frame. The astrolabe is suspended so that it 
remains vertical, The disc has sights for observing a star, 
and the frame has a set of marks for measuring the star's 
elevation. The astrolabe was replaced by the sextant and 
other more accurate instruments. 

See also Navigation (History; picture); Sextant. 
Astrology is the study of how the sun, moon, planets, 
and stars are supposedly related to life and events on 
the earth. It is based on the belief that the heavenly bod- 
ies form patterns that can reveal a person's character or 
future. 

Many people throughout the world believe in astrol- 
ogy. These people base important decisions on the ad- 
vice of an astrologer (a person who tells fortunes by 
studying the stars). Other people declare there is no sci- 
entific basis for astrology. 

Astrology differs from astronomy. Astrology devel- 
oped from a set of principles that originated more than 
2,000 years ago. At that time, astronomy was also based 
on those same principles. But during the 1500s and 
16005, several astronomers, including Nicolaus Coper- 
nicus of Poland and Tycho Brahe of Denmark, made dis- 
coveries that conflicted with the principles of astrology. 
As a result, the two fields became widely different in 
their methods and purpose. Today, astrologers observe 
the heavenly bodies to understand things that happen 
on the earth. Astronomers seek scientific knowledge 
about the various objects in space. 


Principles of astrology 


The basic principle of astrology is that the heavenly 
bodies influence what happens on the earth. Astrolo- 
gers learn about this influence by casting (drawing) a 
circular chart called a horoscope or birth chart. ^ horo- 
scope shows the position of the planets in relation to 
both the earth and the stars at a Certain time. In most 
cases, it shows the position of these bodies at the time 
of a person’s birth. See Horoscope. 

The system used by astrologers to cast a horoscope is 
based on a special view of the universe. This view in- 


volves four elements: (1) the earth, (2) the planets, (3) the 
zodiac, and (4) the houses, 


The earth. In casting a horoscope, 
the earth at the centre of the solar syst 
enly bodies revolve around the earth 


astrologers place 
em. Thus, all heav- 
rather than the 


A horoscope and astrological symbols 
Astrologers study charts called horoscopes or birth charts 
foretell the future. A person's chart shows the position of the 
planets in relation to the earth and stars at his or her birth As- 
trologers believe that these patterns reveal the person's charac- 
ter and future. The chart shown below is the horoscope of US. 
President Thomas Jefferson 


Sun 


Moon 

Q Mercury 
Venus 
Mars 
Jupiter 
Saturn 
Uranus 
Neptune 


е 

sun. Astrologers use this arrangement so P ү 
mine the positions of the heavenly new positions 
the earth, They believe the study of t 
reveal a person's character and ШШ Йй 

The planets. In astrology, the onis Mas S 
considered planets, along with [р Minus КО 
Neptune, Pluto, Saturn, Uranus, vin Mee 
supposedly represents a force - s believe tl m 
ing people in a certain way. anto og o any other 
planets influence a person more t „Е 
die sediac is a band of constellations Vel isdi- 
apparent paths of the sun, moon, pin Ld sign inel 
vided into 12 equal parts called sig) ма 
zodiac has certain characteristics, ae Astrolog et 
by a particular planet and other fac ee affe e 
lieve the signs determine how р articles nt 
son's character. See Zodiac; and the 
of the zodiac, such as Aries. 


The houses. Like the zodiac, the earth's surface is di- 
#ded into 12 parts. Each of these parts, called houses, 
spresents certain characteristics of an individual's life, 

| istologers believe the houses determine how the plan- 
sand the signs influence a person's daily life. See 
House (in astrology). 


History 


Astrology began sometime before 2000 B.C. in Baby- 
inia (now southeastern Iraq). Astrologers of that time 
bew of five planets—Jupiter, Mars, Mercury, Saturn, 
ini Venus. They believed that the sun, moon, and plan- 
Өзеп! out different forces, which had certain charac- 
tistics. For example, one of the planets—now known as 
Mars—appeared to be red. Astrologers linked it with 
ier, aggression, and war. 

The zodiac was probably developed in ancient Egypt, 
ad the Babylonians adopted it sometime after 1000 В.С. 
{srologers gradually developed a system that linked 
sonal changes with specific groups of stars called 
istellations see Constellation). At that time, for exam- 
fe heavy rainfall occurred in Babylonia when the sun 
‘asin a certain constellation. As a result, astrologers 
fined the constellation Aquarius, the water bearer. 

Atfirst, astrologers studied the heavenly bodies in 
Taking general predictions about the future. But be- 
Meen 600 B.C. and 200 B.C, they developed the system 
titasting individual horoscopes. The ancient Greeks 

Romans practised astrology and greatly influenced 
Stevelopment. The Roman names for the planets and 
Signs of the zodiac are still used today. 
- lhterest in astrology declined in Europe with the com- 
“Gof Christianity as people sought guidance from reli- 
Jus leaders rather than from astrologers. Astrology re- 
E" popularity during the A.D. 1100s. By the 1600s, it 
particularly strong in England. Several astrological 

Eu published, and many other books either 
Es ae attacked astrology. The number of follow- 

d Ogy fell in England during the 1700s, but the 

à Popularity returned again in the early 1800s. By 
е 18005 and early 19005, interest in astrology had 
Eo many other nations. 
ЖЫ in England began publishing horoscope 
red in he the 1930's. Such columns soon ap- 
ieber, SPapers throughout the world, and peo- 
ате increasingly i i d 
‘ology; gly interested in astrology. Today, 
9Y is followed more widely than ever before. 


Astrology today 


E" People believe astrology is simply a supersti- 

nig, c 2016101515 declare that its whole basis is unsci- 

ton of үн point out, for example, that the posi- 
As Seg has changed in space since ancient 

Ws no ЗШЕ the signs of the zodiac used by astrol- 


no y 
Mere ниг match the constellations for which they 


от 
‘ms of оре Who believe in astrology support it in 
“ить ee hetic fields, solar storms, and other natural 
W chaim th Others, though they also believe in astrol- 
| ШЕ at it cannot Бе supported scientifically. 
d ep 1а set of powerful symbols that can pro- 
"à айг, understanding of human beings. They de- 
"s 29УБу pointing out that, in many cases, it 
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Astronaut is a person who pilots a spacecraft or 
works in space. In Russia and the other former Soviet re- 
publics, such people are called cosmonauts. Astronauts 
and cosmonauts operate spacecraft and space stations, 
launch and recapture satellites, and conduct engineer- 
ing, medical, and scientific experiments in space. The 
word astronaut comes from Greek words that mean 
sailor among the stars. The word cosmonaut means 
sailor of the universe. 

In the United States, astronauts work for the National 
Aeronautics and Space Administration (NASA). They live 
and train at the Lyndon B. Johnson Space Center at 
Houston, Texas. NASA selects two kinds of astronauts 
for space flights—pi/ot astronauts and mission special- 
ists. Pilot astronauts command and control spacecraft. 
Most pilot astronauts are officers in the Air Force, Ma- 
rines, or Navy. Mission specialists maintain the space- 
craft and its equipment, conduct experiments, launch 
satellites, and perform other activities. The cosmonaut 
programme is a project of the Commonwealth of Inde- 
pendent States, an organization of former Soviet repub- 
lics. The organization took over the programme after the 
Soviet Union broke up in 1991. 


Selecting the astronauts 


On Aug. 1, 1985, NASA began accepting applications 
for pilot astronauts and mission specialists on a continu- 
ing basis. Before that time, astronauts were selected in 
groups of 7 to 35 people. All applicants must hold a 
bachelor's degree or higher in engineering, biological 
or physical science, or mathematics. There is no age 
limit, but all candidates must prove their physical and 
mental fitness during medical evaluations and inter- 
views. Pilot astronaut candidates are required to have 
completed 1,000 hours as a command pilot in high- 
performance jet aircraft. They also must be between 1.63 
and 1.93 metres tall. Mission specialist candidates do 
not need flight experience. They must be between 1.52 


and 1.93 metres tall. 
Training the astronauts 


In the United States, pilot and mission specialist can- 
didates undergo one year of general training at Johnson 
Space Centre. After successfully completing this 
ing, they become astronauts. The training involves ww 
major phases: (1) classroom work, (2) flight к 
survival training, (4) mission training, and (5) special 
мова work. Candidates аге taught aerodynam- 
ics, physics, physiology, spacecraft-tracking techniques, 
and other subjects. Experienced astronauts lecture on 
such topics as how to communicate with aromin in 
space. Other NASA personnel discuss ies peop e, 
equipment, and funds that make space flight pro- 
en has been an important part of astro- 
naut training since the Mercury gis d merun 
and Gemini pedo took пи D pape eogi ы A 

i chanics, and computer . 
hee sae дьонно адс a 
the moon. They also trave o Jasin , adm 
i canic rocks similar to tho: 
ed [essersi took classes in astronomy, 
pira and life sciences to enable them to perform 
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An astronaut on the moon. Edwin E. Aldrin, Jr., above, and Neil A. Armstrong landed on ne 
moon on July 20, 1969. The flag, which they left on the windless lunar surface, was stiffened by a 


wire to give it the appearance of waving. 


experiments and make observations in addition to oper- 
ating the space station. 

Flight training is done in T-38 jet aircraft. Mission 
specialist candidates do not pilot these jets during take- 
off or landings, but they do practise manoeuvring the 
jets at altitudes above 1.5 kilometres. These candidates 
study the aircraft's electrical, life support, and other sys- 
tems. They are also trained to use the ejection seat. 

Mission specialist candidates receive less flight train- 
ing than that received by scientist astronauts selected in 
1966 and 1967. Scientist astronauts had to complete one 
year of military flight training before NASA accepted 
them to fly in space. 

Since the Mercury programme, astronauts have been 
trained for weightlessness. Today, pilot and mission 
specialist candidates experience the near absence of 
gravity as large aeroplanes fly through a series of arcing 
climbs and dives. For about 30 second 
they float weightlessly in the padded body of the air 
craft. Floating in water also simulates ( 
tions of) weightlessness. This training 
didates for the weightlessness th 
Space flights. 

Survival training teaches candid 
after an unplanned landing in water 
fore space shuttle flights, returning 
the ocean. The space shuttle lands on a runway, but as. 
tronaut candidates still prepare for emergency landings 
on water. For example, they are towed through the 
water in a parachute harness to simulate being dragged 


reproduces condi 
prepares the can 
at is experienced in 


ates how to survive 
or in a forest. Be 
spacecraft landed in 


s during each arc, 
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by a parachute across the water in ам р 
candidates also practise landing in the va vival get 
hanging from a parachute and carna a assemble? 
They release themselves from the pr elicopter: 
life raft, and wait to be “rescued” by a R. survival 

In addition, astronaut с andidates p em for em 
training in woods. This training Pre Pus survival ee 
gency landings in remote areas. Pre dé jungle and i 
cises included learning to survive in the 


the desert 


Mission training involves th m Y gineering" 
and flight-control systems, as we ga E 
and familiarity with equipment Durinc ight syste 


ce flignt ?/ - 
ace » their pet 
ases 0 
i tthe 


candidates are assigned to varion ore or 
and support activities. They are € be other P 
formance of these tasks as well as » whether oF 
training. The evaluations determine 
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, astronau :mmedi 
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oes ‹ auts hê 
Becoming an astronaut ¢ Com pilot astron ' 


ate assignment to à eden fore flying in pes © i 
) ye )e E 10 
waited as long as 12 years ‘k on vari Ads 
waiting, astronauts continue to wor uts becom p 
neering assignments. 5ome turpem Such рео 
in several support or operational “signe to fligh ra 
knowledge helps astronauts get pe ary о achiev? 
which their special skills are necesse E 
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ме Name 

ipil 12, 1961 Cosmonaut Yuri A. Gagarin 

May 5, 1961 Astronaut Alan B. Shepard, Jr. 

feb. 20, 1962 Astronaut John H. Glenn, Jr. 

jme 16, 1963 Cosmonaut Valentina Tereshkova 

March 18, 1965 Cosmonaut Alexei A. Leonov 

March 23, 1965 Astronauts Virgil 1. Grissom and John W. Young 

jme 3, 1965 Astronaut Edward Н. White 11 

Dec 21, 1968 Astronauts William A. Anders, Frank Borman, and James A. 
Lovell, Jr. 

20, 1969 Astronauts Neil A. Armstrong and Edwin E. Aldrin, Jr. 

jme 7, 1971 Cosmonauts Georgi T. Dobrovolsky, Victor І. Patsayev, and 
Vladislav N. Volkov 

May 25, 1973 STONE Charles Conrad, Jr., Joseph P. Kerwin, and Paul J. 

eitz 

Wy 15, 1975 Astronauts Vance D. Brand, Donald K. Slayton, and Thomas 

P. Stafford with cosmonauts Alexei A. Leonov and Valery N. 
| Kubasov 

April 12, 1981 Astronauts John W. Young and Robert L Crippen 

We 18, 1983 Astronaut Sally K. Ride 

April 3, 1984 Cosmonaut Rakesh Sharma 

Oct 2, 1984 yes Leonid Kizim, Vladimir Solovyov, and Oleg 
Atkov 

Spt 29, 1988 Astronauts Richard О. Covey, Frederick H. Hauck, David С. 
Hilmers, John M. Lounge, and George D. Nelson 

ec 21, 1988 Cosmonauts Vladimir Titov and Musa Manarov 

My 18, 1991 Cosmonaut Helen Sharman 

May 24, 1991 


Achievement 

First person in earth orbit 

First American in space 

First American in earth orbit 

First woman in space 

First person to ^walk' in space 

First U.S. two-person space flight 
First U.S. spacewalk 

First manned flight around the moon 


First manned landing on the moon 
First manned orbiting space station 


First manned U.S. space station 


First international space mission 
(Apollo-Soyuz Test Project) 


First space shuttle flight 

First American woman in space 
First Indian in space 

Completed record 237 days in space 


First U.S. manned flight after Cha/- 
lenger explosion 

Completed record year in space 
First British woman in space. 

First British man in space. 


Astronaut Michael Foale 


members spend as many as eight hours a day in simula- 
Ws rehearsing every part of their mission. Instructors 
pn them for all possible emergency situations. 
E spend more time in simulators than in 
i ali are a valuable preparation for actual 
E. ale the Apollo 13 astronauts used the 
ш E. power supply of their lunar module to re- 
Eu cid after an explosion damaged their main 
Е. i is operation was less difficult to carry out 
Коен had practised it in simulators. 
eiie а also train іп mock-ups—that is, full-sized 
Жее wo pem Mock-ups help crew members 
К" 4 ing and living in the close quarters of the 
b. E stronauts store items, prepare foods, and 
келып the mock-ups. They also practise 
Bos eaving the spacecraft. 
TA enced astronauts may spend as long as 18 
raining for a mission. Astronauts who have trav- 


led i 
fie p. Pace may need only six months of training be- 


re 
aeng training prepares astronauts for tasks that 
Wh 


ot Ah А 
ЗА p of all missions. For example, astronauts in- 
e 1975 International Apollo-Soyuz Test Proj- 


Yuri A. Gagarin of the Soviet 
Union was the first person in 
space. He rocketed into orbit 
on April 12, 196 € 
tok I spacecraft. Gagarin made 
one orbit of the earth. 


1, in the Vos- 


John H. Glenn, Jr., Americas 
first orbiting astronaut, cir- 
cled the earth three times on 
Feb. 20, 1962. Glenn took con- 
trol of his space capsule, 
Friendship 7, after its auto- 
matic controls failed. 


ect learned the Russian language and participated in 
flight simulations in the United States and in the repub- 
lics of Eastern Europe, then called the Soviet Union. 

Astronauts who work in the Spacelab practise operat- 
ing special equipment and instruments needed to con- 
duct scientific and engineering experiments. Some shut- 
tle astronauts train with jet-powered backpacks to 
practise flying in space without a safety line. 


Astronauts on the ground 


Astronauts who participate in a space mission work 
on the ground as well as in space. Those on the ground 
relay information and instructions from flight control- 
lers, engineers, and scientists to the crew. If problems 
develop, these astronauts try to find solutions with the 
help of engineers and other experts. | 

Astronauts have helped change the design of space- 
craft and their operating systems. For example, Mercury 
astronauts insisted on a window in the capsule, a hatch 


that opened from the inside, and more control over fly- 
ing the craft. Space shuttle astronauts worked on the po- 
and instruments. They also helped 
such as satellite repair tools. 


sitioning of controls 
develop equipment, 
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The cosmonauts 


From 1961, dozens of cosmonauts flew in space. Most 
were Soviet citizens. But other cosmonauts came from 
Afghanistan, Bulgaria, Cuba, Czechoslovakia, Germany, 
France, Hungary, India, Mongolia, Poland, Romania, 
Syria, the United Kingdom, and Vietnam. Four cosmo- 
nauts died during space flights. In April 1967, cosmo- 
naut Vladimir Komarov was killed when his spacecraft's 
parachute failed. In June 1971, cosmonauts Georgi Do- 
brovolsky, Victor Patsayev, and Vladislaw Volkov died in 
their spacecraft during a return flight, when the seal on 
a hatch failed to operate properly and their cabin de- 
pressurized. 

Cosmonauts train at the Y. A. Gagarin Centre, also 
called “Star Town,” near Moscow. Crews lift off from the 
Baykonur Cosmodrome, near the Aral Sea, in south- 
central Kazakhstan. Landings take place in remote flat 
areas of Kazakhstan. In fact, flights beyond the earth 
often end in the wheat fields of farmers. 

The first cosmonauts were military pilots and flight in- 
structors. Most were only in their early 20's and many 
were sent to college after returning from space. Since 
Valentina Tereshkova's 1963 flight, crews of cosmonauts 
have included civilian engineers and doctors. 

The first cosmonauts spent less than two years in 
training. The original programme began with two 
months of constant athletic activity. It included high div- 
ing, skiing, wrestling, and parachute jumping over land 
and water. In the U.S., astronauts were expected to get 
into good physical condition on their own. 

The early Soviet programme also included training in 
centrifuges (machines that simulate increased gravity), 
heat chambers, and an isolation cell called the “chamber 
of horrors.” Another device, a spinning, swinging chair, 
was designed to test for motion sickness. 

As more was learned about space, the Soviet training 
programme was made less difficult. For example, less 
parachute jumping was required. Today, cosmonauts 
spend most of their time studying complex spacecraft 
systems and working in simulators. Since Soviet space 
travellers may expect to spend as long as a year in 
space, their training includes special conditioning and 
preparations for long space missions. They now spend 8 

to 10 years preparing for space flight. 


The first spacewalk. Alexei 
Il on March 18, 1965, to tak 
Pavel Belyayev controlled t 


i Leonov climbed from the Voskhod 
е pictures and examine the ship 
he two-person spacecraft 


Related articles in World Book include Space exploration 
Cape Canaveral; Johnson Space Center; and the following bi 
ographies: 

Aldrin, Edwin E., Jr. 
Armstrong, Neil A. 
Borman, Frank 
Carpenter, M. Scott 
Collins, Michael 
Gagarin, Yuri A. 


Glenn, John H, Jr. 
Shepard, Alan B, Jr. 
Tereshkova, Valentina V, 
White, Edward H, Il 
Young, John W. 


Outline 


1. Selecting the astronauts 
Il. Training the astronauts 
A. Classroom work 
B. Flight training 
C. Survival training 
Ш. Astronauts on the ground 
IV. The cosmonauts 


D. Mission training 
E. Special training 


Questions 


What is a mission specialist? 

What did astronauts do on the moon? 

What are the main duties of an astronaut? 

Why do astronauts train in mock-ups? ў 
Where do astronauts receive most of their training? 


What are simulators? di 
How has the cosmonaut training programme change 
What are some of the subjects studied by astronauts? 


Astronautics is the scientific study of space flight. 
Scientists from many countries working on the b 
lems of space flight are united in the International 
nautical Federation. See also Space exploration. i 
Astronomer Royal is an honorary title for one d 
Britain's outstanding astronomers. Until 1971, the pe | 
who held this title also served as director of the m 
Greenwich Observatory at Herstmonceux In e 
sex. In 1971, the two posts were split apart. мао 
Burbidge was appointed director of the pec. 
1971. Her successors at Greenwich were Alan p 
(1973-1975), Francis Graham Smith (1975-1961) rot 
Boksenberg (1981- ), Sir Martin Ryle ner in 198 
omer Royal in 1972. He was suc ceeded by Ц MTS 
Arnold Wolfendale in 1991, and Sir Martin Ree: 


М of the 
is the director 
The Astronomer Royal for 5c otland is th professor 


Royal Observatory in E dinburgh and Regius rol lor 
Astronomy at the University of Банат сайи " 
gair was appointed Astronomer Royal or 

1980. e stron 
Astronomical unit. See Astronomy (tabl 

omy terms; The solar system) 


= 

Astronomers Royal — — ле 
Name 1675119 
John Flamsteed vaa 
Edmond Halley” Ae oh 
James Bradley” cart 
Nathaniel Bliss yr 165 
Nevil Maskelyne 181 i 
John Pond 1835 
Sir George Biddell Airy йб 
Sir William Henry b 

Mahoney Christie er 
Sir Frank Watson Dyson ТЛ 
Sir Harold Spencer Jones А р 
Sir Richard van дег Riet Woolley D 
Sir Martin Ryle’ 7 195 
Francis Graham Smith’ je 
Professor Arnold Wolfendale ue ur 


Sir Martin Rees 
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Tie Great Galaxy in Andromeda 
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Astro; i 
r study of the stars, planets, and other 
locations and up the universe. Astronomers observe 
оза] отоо of heavenly bodies. However, 
Serving these ега are interested їп more than just 
Testions as "Whats : a They also seek answers to such 
thy create their | m stars made of?” and “How do 
Mers are also ee 9 1t?" For this reason, most astrono- 
fil ang chemical neo sicists—that is, they study physi- 
Ome оаа esses that occur in the universe. 
"ecialize in ob ners, called observational astronomers, 
"topes, Oth serving astronomical bodies through tel- 
ers are theoretical astronomers, who use 
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Uranus and a moon, foreground 
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Total solar eclipse 


Halley's comet in 1985 


Objects s 
tui str 
died by astronomers include comets, galaxies, nebulae (clouds of dust and gas), 


‘ets, and st 
ars. Astronomers also observe eclipses and other events in the heavens. 


together in search of stars that brighten suddenly, Such 
a star is called a nova or supernova. Amateur astrono- 
mers also observe and photograph the moon, planets, 
and galaxies as well as eclipses and other astronomical 
events. 

Astronomy is one of the oldest sciences. It began in 
ancient times with the observation that the heavenly 
bodies go through regular cycles of motion. Through- 
out history, the study of these cycles has served such 
practical purposes as keeping time, marking the arrival 
of the seasons, and navigating accurately at sea. 

As early as 200 B.C, the Babylonians charted the posi- 
tions of the heavenly bodies to predict events on the 
earth. The making of such predictions is called astrology 
and is based on the belief that the positions of stars and 
e what happens on the earth. The an- 
Greeks, and Romans also practised as- 
trology, and many early astronomers believed in it. By 
the 1700's, however, most scientists had come to reject 
astrology. Scientists today consider it a pseudoscience 
(false science). They explain events on the earth and in 
space by the laws of physics and chemistry, which pro- 
vide no basis for a belief in astrology. In addition, many 
scientists do not simply ignore astrology but they ac- 
tively oppose it as superstition that slows the advance of 


science. 
This article describes what c 


discusses the types of objectst 


planets influenc: 
cient Egyptians, 
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verse. It also provides information on tools and tech- 
niques used by astronomers, the history of astronomy, 
and careers in astronomy. World Book has separate arti- 
cles on such topics as Moon, Planet, Star, and Sun. 


Observing the sky 


The daytime sky. The sun is an interesting object in 
the daytime sky. A variety of storms and other activities 
can be seen on the surface of the sun from day to day. 
However, the sun is too bright to observe safely without 
using special equipment. Sunlight also makes the sky 
too bright to observe other stars and planets during the 
day. The moon, however, is sometimes visible in day- 
light. As sunlight passes through the earth's atmosphere, 
it strikes molecules of the gases that make up the atmos- 
phere. The molecules scatter the sunlight, which is a 
mixture of all colours, in every direction. The sky ap- 


The stars and 
constellations of the 
Northern Hemisphere 


pears blue because blue light is scattered much more 
than any other colour. 

The nighttime sky. The moon is the brightest and 
most easily seen object in the sky at night. As a result, 
the most familiar astronomical observation is ofthe 
moon's phases, such as the full moon, half moon, and 
crescent. The phases of the moon occur because the 
amount of the moon's sunlit area that can be seen from 
the earth changes as the moon orbits the earth. The 
moon goes through a complete set of phases about 
once a month. 

On some nights, the moon shines so brightly that few 
stars or planets can be seen. But on a dark, moonless 
night, many stars and planets become visible. The plan 
ets usually appear first. Not until the sky is truly dark do 
the stars come out. Planets and stars look much alike in 
the night sky. However, the planets shift position nightly 


This map shows the sky as it appears from the North Pole with Polaris, the North Star, directly 
overhead. To use the map, an observer in the Northern Hemisphere would face south and tum the 
map so that the current month appears at the bottom. 


а relation to the stars. In addition, planets shine stead- 

y. and stars appear to twinkle. Twinkling occurs be- 
ause moving layers of air in the earth's atmosphere 
bend starlight, making the images of the stars appear to 
ay in brightness and dance around slightly. 

five planets— Venus, Jupiter, Mars, Saturn, and 
Mercury—can be seen easily without a telescope. Venus 
susually the brightest planet, and Jupiter the next 
brightest. Mars stands out because of its reddish tinge. 
Although Saturn can be seen with the naked eye, a small 
telescope is needed to view its beautiful rings. Mercury 
soften too close to the sun to be visible. But at times, 
Mercury appears low in the western sky just after sunset 
orlow іп the eastern sky just before sunrise. 

About 6,000 stars shine bright enough to be seen 
wihout a telescope. Sirius is the brightest star. Other 
bright stars include Canopus, Arcturus, and Vega. In an- 


The stars and 

constellations of the 

Southern Hemisphere 
month appears at the bottom. 
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cient times, astronomers divided the stars into classes of 
brightness called magnitudes. They classified the bright 
est stars as first magnitude, slightly fainter stars as sec 
ond magnitude, and so on. The faintest stars visible to 
the naked eye were classified as sixth magnitude. As 
tronomers today use a modified version of this system 

Every few years, a bright comet may be observed with 
the unaided eye. A comet is a ball of ice and dust that 
follows a regular orbit around the sun. When nearing 
the sun, a comet may brighten enough to be seen from 
the earth. A few comets develop a long tail that extends 
across one-sixth or more of the sky. However, most 
comets can be seen only with a telescope, and even 
bright comets remain visible to the naked eye for only a 
few days or weeks. 

Glowing meteors are far more common in the night 
sky than comets. A meteor is a chunk of rock or metal 


This map shows the sky as it appears from the South Pole. There is no “South Star,” but the constel 
lation Octans would be almost directly overhead if you were at the South Pole. To use the map, an 
observer in the Southern Hemisphere would face north and turn the map so that the current 
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The Horsehead nebula in the constellation Orion 


that is burning up as it enters the earth's atmosphere. It 
appears as a streak of light. Meteors are also known as 
falling stars or shooting stars. On any clear night, a per- 
son watching the sky for an hour will see a few meteors. 
Showers of meteors take place regularly at certain times 
of the year. These showers probably result from the pas- 
sage of the earth through the orbit of a comet that has 
broken up. 

The sky at different latitudes. People who observe 
the night sky at different latitudes have different views of 
it. A person at the North Pole can never see the stars in 
the southern half of the sky. Similarly, a person at the 
South Pole can never see the stars in the northern half. 
Atthe equator, a person can see all the stars in the sky 
during the course of the year. 

People anywhere on the earth can see a band of light 
across the night sky called the Milky Way, The Milky 
Way is the collection of stars, gas, and dust that makes 
up the galaxy in which our sun is located. One nearby 
galaxy, in the constellation Andromeda, is faintly visible 
in the sky of the Northern Hemisphere. Observers in the 
Southern Hemisphere can see two other galaxies, called 
the Magellanic Clouds. 

Why the stars seem to move. The positions of the 
Stars in the sky change slightly over many years. How- 
ever, the stars seem to sweep across the sky each night. 
Their seeming movement is due to the earth’s rotation, 
As the earth rotates on its axis, we on the earth are al- 
ways moving from west to east. But because we do not 


sense this motion, it appears to us that the stars rey 
overhead from east to west. Only the North Star does 
not seem to move because it is almost directly aboy 
the North Pole. The North Star has served as a quide t 
navigators since ancient times 

The appearance of the sky also changes from night 
night because of the earth's annual revolution arou 
the sun. The sun always blocks part of the sky—thatis 
some stars cannot be seen because they are in the sky 
during the daytime. But as the earth moves around 
sun, the portion of the sky that is visible at night 
changes gradually. The earth completes a revolution 
around the sun in about 365 days. The stars thus rise a 
set ji; of 24 hours, or about 4 minutes, earlier each 
night. As the year goes on, the stars in the night sky se 
earlier and earlier until they are lost in the twilight 
Other stars rise earlier and earlier and so become par 

f the night sky. 

: E dations are groups of stars within a putem 
region of the sky. When astronomers in ancient Egypt 
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es about heroes, heroines, and beasts. Most of the 
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Some star group ch as the Big Dipper and Little 

pper, do not make up complete constellations. Such 
ps are called asterisms. The Big Dipper is part of 

rsa Major (Big Bear), and the Little 

pper is part of Ursa Minor (Little Bear). 

The stars in a constellation do not necessarily have 
elationship with one another. Some stars in a con- 

wilation may be relatively near the earth, and others 

ely far away. For mapping purposes, however, as- 

ners divide the sky into 88 constellations, Each star 


e, and other 
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is associated with only one constellatio 


An astronomer's view of the universe 


Early astronomers thought that the earth was the ce 
tre of the universe and that everything revolved а 
it. However, the earth is only one of nine planets that 
orbit the sun. The sun itself is only an avera ye-sized 
Star—one of the billions of stars in the Milky Way. The 
Milky Way, in turn, is only one of countless galaxies ir 
the universe. 

The solar system consists of one star—our sun and 
all the objects that orbit it. These objects include (1) the 
nine planets and their moons; (2) thousands of smaller 
bodies called asteroids 
comets and bits of rock and ice that may become com 
ets; and (5) particles of dust and gas. Astronomers think 
that many other stars may also have similar objects trav 


3) meteoroids; (4) thousands of 


This series of illustrations should enable you to appreciate the enormous size of the universe. Each 
succeeding diagram represents a cube in space 1,000 times larger on each side than the preced 
ing cube. The 105 with small raised figures are a way of abbrey 


ating numbers. For example, 10 


kilometres equals 1 followed by 6 zeroes, or 1,000,000 kilometres. 


7—10 kilometres ——À —* kilometres —— 


LT 
a da ofthe moon around the earth 
fasily fit inside a cube whose 


"ath, v 
a, width, and depth measure 1 mil- 
kilometres, 


10" kilometres = | 


This region, 


This cube could contain the part of the 
solar system that lies within the orbit of 
Jupiter. The outermost planets would be 
billions of kilometres outside the cube. 


i ————— 10? 
0'* kilometres кос) | 


about 100,000 light-years per 


side, would enclose the e 
Way. The solar system Is а 
light-years from the centre 0 


— 2 


The entire solar system would fill only a 
tiny portion of this cube. The rest would 
be empty space, which shows how dis 

tant even the nearest star is from the sun 


kilometres —————— 


This cube would contain thousands of 
galaxies. It measures about 100 million р 
light-years on each side, Most galaxies, i 
not all, are found in clusters. 


ntire Milky 
bout 25,000 
f the Galaxy. 
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Locating a star by Declination is measured in degrees (symbol *) north or south of the celestial equator, an extension 

declination and of the earth’s equator into space. Right ascension is measured in hours (symbol?) east of the point 

right ascension where the sun crosses the celestial equator about March 21. Circles of right ascension cross the 
celestial equator and pass through the ce/estía/ poles, which are directly above the earth's poles 
These diagrams show a star with a declination of 40° north and a right ascension of 2^ 
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elling around them. The four planets closest to the sun— volcanoes, trenches, and other interesting -—— 
Mercury, Venus, Earth, and Mars—are rocky and rela- Astronomers measure distances within hea kd 
tively small. The next four planets from the sun—Jupiter, ^ tem in astronomical units (AU). One astronot a 
Saturn, Uranus, and Neptune—are gaseous and rela- the average distance between the earth ane ie 
tively large. Jupiter, Saturn, Uranus, and Neptune are which is about 150 million kilometres. The VT ars 
surrounded by rings, though only Saturn's are visible tween Jupiter and the sun averages € . 
from Earth with a small telescope. The outermostplanet, average distance from the sun is about 3 Through 
Pluto, is comparatively small and may once have been a Stars are glowing balls of gas that eu ones 
moon of Neptune's. All the planets except Mercury and space. Except for the sun, all stars re easured it 
Venus have one or more moons. Some of the moons of earth for their distances to be conveniently ini meas 
Jupiter, Saturn, Uranus, and Neptune are as large as miles or kilometres. For this reason, аз in light yeas 
Mercury. These moons also have mountains, craters, ure distances to and between the stars In lig 


Optical telescopes are used to observe visible light 
shows the 400-centimetre 
Chile. On the right is a pho 


from objects in spac 
reflecting telescope at the Cerro Tololo Inter 
9otograph made with this telescope of the Eta ( 
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ight-year is the distance that light travels in a year— 
about 9.46 trillion kilometres. The star nearest to the sun, 
foxima Centauri, is 4.3 light-years from the sun. 

Stars vary in temperature, colour, brightness, size, 
and mass. Mass is the quantity of matter in a star. An av- 
eage-sized star's temperature and colour depend on its 
mass. The hottest stars have the most mass and appear 
ble. The stars with the least mass are red and much 
cooler than other stars. In most cases, the more mass а 
sar has, the brighter it is. 

Our sun and other average-sized stars are called 
min-sequence stars or dwarf stars. Some stars are 
mich brighter than main-sequence stars of the same 
mis, These stars are far larger and so are called giants 
ind supergiants. Stars that are smaller and dimmer than 
min-sequence stars of the same mass are called white 
dwarfs. Main-sequence stars, giants, supergiants, and 
white dwarfs represent different stages in the lifetime of 
stars, 

New stars are always forming in space. A new star be- 
gins to form when a cloud of gas and dust contracts into 
1041. Most of the gas is hydrogen. The gas in the core 
уон hotter and hotter. Finally, at a sufficiently high 
temperature, hydrogen atoms collide with such force 
tat they fuse (combine) and form helium. This process, 
tiled nuclear fusion, produces an enormous amount of 
ergy, and a main-sequence star is born. The star then 
tains stable, and nuclear fusion continues in its core 
'rnillions or billions of years. 

After the star has used up the hydrogen in its core, its 
Ner layers swell. The star then becomes brighter and 
Sagiant. The giants mass determines how the star will 
Wentually die, A giant with about the same mass as the 
Wnthrows off its outer layers. The core cools, and the 
‘ar becomes a white dwarf. Some white dwarfs revolve 
“ound larger stars. When small amounts of matter from 
ET star fall on the white dwarf, nuclear fusion can 
E. € white dwarf then brightens temporarily, be- 

9 а nova, When so much matter from the larger 
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star accumulates on the white dwarf that it collapses and 
burns, a supernova results. 

A giant with more than three times the mass of the 
sun swells even further and becomes a supergiant. A su- 
pergiant ends as an exploding star, which is another 
type of supernova. If less than three times the mass of 
the sun remains after the explosion, the remnant be- 
comes a neutron star. A neutron star is a small, dense 
star that is composed of tightly packed neutrons. Some 
neutron stars, called pu/sars, give off beams of radiation 
into space. Astronomers detect these regular pulses of 
radio waves as the waves sweep by the earth. If more 
than three times the mass of the sun remains after a su- 
pernova explosion, the remnant collapses and forms an 
invisible object called a black hole. A black hole has 
such powerful gravitational force that not even light can 
escape from it. 

Galaxies and quasars. The solar system is only a 
minor member of the giant grouping of stars, dust, and 
gas that makes up our galaxy, the Milky Way. The Milky 
Way is flat like a phonograph record, but it bulges at the 
centre. Arms curve out from the centre in a spiral pat- 
tern. The sun is in one of the arms, about 25,000 light- 
years from the centre of the galaxy. 

There are innumerable other galaxies in the universe. 
Many of them are spiral galaxies like the Milky Way. 
Even more galaxies have an elliptical (oval) shape and no 
spiral arms. The remaining galaxies have an irregular 
shape. The Milky Way is part of a group of galaxies 
called the Loca/ Group. It consists of 3 spiral galaxies, 4 
irregular galaxies, and about 25 elliptical galaxies. The 
Local Group, in turn, is part of a larger grouping called 
the Virgo Cluster. Most galaxies, if not all, are found in 
such clusters. 

The most distant objects that can be detected from 
the earth are quasars. Quasars give off enormous — 
amounts of radiation. Some quasars are as far as 10 bil- 
lion light-years away. Astronomers are not certain how 
quasars produce such vast quantities of radiation 
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Studying various 
wavelengths 
of radiation 


та ; oc! а "tic spectrum, which extends from 
adiation from all parts of the electromagne 

Rep сео rays to long radio waves. The spectrum diagrammed below locates the 

rise see nt the spectrum and indicates the wavelengths and frequencies of each region. 
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The wavelengths and frequencies are expressed in a numerical shorthand. For example, 10 equis 


1 followed by 7 zeros, or 10,000,000. Numbers with a minus sign tell how many places the decimi 
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Optical 
telescope 


International Ultraviolet 
Explorer satellite 


The central area of the Milky Way ap- 
pears in this gamma-ray map produced 
with data from the COS-B satellite. 


that they can be detected across such incredible dis- 
tances. However, research suggests that a giant black 
hole with a mass thousands of times that of the sun may 
be in the core of each quasar. According to this theory, 
the radiation that astronomers detect from a quasar is 
the energy released when matter falls into the black 
hole. 

The universe consists of all space and all the matter 
and energy that Space contains. Astronomers do not 
know how large the universe is. It may even extend to 
infinity. That is, it may extend in every direction without 
end, 

Nearly all astronomers believe that the 
began between 10 billion and 20 billion y 
an explosion called the big bang. Accordi 
bang theory, the universe has 
instant it began. At first, the u 
radiation. But as the universe 
of this radiation changed into 
the radiation can be 
radio waves coming 


universe 

ears ago with 
ng to the big 
been expanding since the 
niverse consisted chiefly of 
Continued to expand, most 
matter, The remainder of 
detected today in the form oí faint 
from all parts of the universe. As 


A supernova remnant is shown in this 
X-ray image from the Einstein Observa 
tory, an orbiting observatory 
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point must be put in front of the number. For example, 10-7 equals 00000001, The d L 
i rawings below 


фе spectrum show the ty 


es 
pes of equipment used to observe the various kinds of radiation. Artificial 


utellites like the three on the left are especially i i 

à y important for making observati 
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y, Xray, and ultraviolet regions. The photographs below the drawings show ima Lider irn 
npes of information obtained by observing the various wavelengths of radiation. s xcd 
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A radar map like this one of the surface 
of Venus is made by bouncing radio 
waves off objects in space. 


Radio telescopes 


A radio image from the Very Large 
Array system shows what astronomers 
think are two images of one quasar. 


There are two main types of optical telescopes—reflect- 
ing and refracting. Areflecting telescope uses a mirror 
to form the image. A refracting telescope uses a lens to 
form the image. Reflecting telescopes can be made 
much larger than refracting telescopes and thus can de- 
tect fainter objects. Most major telescopes built today 
are the reflecting type. 

Astronomers use optical telescopes to form magni- 
fied images of the sun, the planets, and other relatively 
nearby objects. However, stars are so far away that they 
continue to appear as mere points of light no matter 
how greatly they are magnified. For observations of 
stars and other distant objects, optical telescopes are 
used to collect enough light to make the objects detect- 
able. The fainter the object, the larger and more power- 
ful the telescope must be. | 

Astronomers often use à photographic plate or other 
equipment to record the images formed by an optical 
telescope. ^ photograph made in this way provides a 

ermanent record of the appearance of a certain region 
of the sky at à particular moment. In addition, photo- 
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Parallax is the angle а star would appear to move across the 
sky if observed from two points in the earth's orbit that are 1 as- 
tronomical unit (AU) apart. One AU equals about 150 million 
kilometres. After determining the parallax, astronomers use trig- 
onometry to calculate the distance to the star. 


graphs of the sky reveal many details that cannot be 
seen with the eye, even through a telescope. An image 
that appears dim to the eye remains dim no matter how 
long a person looks at it. But if film is exposed to a dim 
image for a long time, a bright picture results. To meas- 
ure the intensity of a star's light, astronomers use a tele- 
scope equipped with an electronic device called a pho- 
tomultiplier see Photomultiplier tube). Other electronic 
devices are replacing film for making images. One 


Detecting red shift 
and blue shift 


Astronomers learn about a star's motion by comparing the spectral lines 
spectrum produced in the laboratory. If the lines appear at the same positions I 
star is neither moving away from the earth nor approaching it, /eft. If the st 
shifted toward the red end of the spectrum, the object is moving away 


mechanism that is often used is called a charge-coupled 
device (CCD). A CCD uses an electronic signal to create 
images and is much more sensitive to light than filmis 

Radio telescopes collect and focus radio waves, Most 
radio telescopes have a bowl-shaped metal reflector 
called a dish. The dish concentrates the weak radio sig- 
nals from space and focuses them onto an aerial, The 
aerial converts the radio waves into electric signals. A 
radio receiver strengthens these signals, which are then 
recorded on paper or by a computer. 

Other telescopes. Astronomers use instruments simi: 
lar to optical telescopes to study ultraviolet light and 
some wavelengths of infrared light. Water vapour inthe 
earth's atmosphere interferes with ground-level obser- 
vations of infrared light. For this reason, astronomers 
sometimes send balloons and aircraft carrying infrared 
telescopes high into the earth's atmosphere. Infrared 
studies enable astronomers to observe the birth of stars 
and to study the dust between stars. 

The development of artificial satellites has enabled as 
tronomers to obtain information from telescopesin — 
space. Space telescopes are used to study many types Ы 
radiation. However, they are especially vital in the study 
of gamma rays, X rays, and ultraviolet rays that are 
blocked by the earth's atmosphere. is 

To study gamma rays and X rays, astronomers 016 
use instruments that count the number of photons (раг 
ticles) of radiation but do not produce images. Asti 
mers also make X-ray images by using à technique я 
resembles skipping a stone along the surface rs 
They bounce X rays off a telescope at a Very sma hy 
called the grazing incidence. Astronomers use gri E 
incidence telescopes to study X rays from the sun 
other celestial objects. 

Astronomers have also develop! 
tect particles from space. For example, tl 
400,000-litre tank of cleaning fluid to cap 
particles called neutrinos formed deep 
This "neutrino telescope” is among the mi 
all astronomical instruments. + ee analysethe 

Using spectroscopy. Astronomers 0 one chemical 
light collected by a telescope to determine 


ed techniques fo de 
heyusea 
ture subatomic 
inside the sU 
ost unusual 


ith those in 
ts light with 
ог! "both spectra е 
ar's spectral lines ar 


h, centre. 


from the eart 


they are shifted toward the blue wavelengths, the object is approaching right 


Laboratory spectrum 


Star spectrum Р 
Star spectrum 


No shift Red shift 


Laborator y spectrum 


ыз 


J 


Laboratory spectrum 


pa 


Stor spectrum 


composition of stars and other objects. The most com- 
гопіу used technique for analysing visible light is spec- 
mscopy, which involves breaking up light into its indi- 
sdual colours. This range of colours, called a spectrum, 
begins with violet and blue at one end and continues 
trough green, yellow, orange, and red at the other. 
Spectroscopic techniques are also used to break up 
oher types of radiation into individual wavelengths. 

Allatoms give off light when heated to high tempera- 
ures. The atoms of any particular element give off espe- 
ally large quantities of radiation at certain wave- 
lengths. As a result, the spectrum of that element has 
bright lines, called spectral lines, at those wavelengths. 
fath element has a pattern of spectral lines that differs 
fom that of any other element. Spectral lines of another 
pe are produced when light passes through an ele- 
nent in gaseous form. Under these conditions, the 
ims absorb the same wavelengths of radiation that 
hey give off when heated. Thus, instead of bright lines, 
gaps that look like dark lines appear at the same posi- 
fons in the spectrum. 

By analysing the spectrum of a star, astronomers can 
identify the types of atoms that make up the star's gas- 
015 outer layers, Spectral analysis also enables astron- 
ters to identify the molecules in the atmosphere ofa 
planet. In addition, the spectrum of a star or planet re- 
415 the relative abundance of the various atoms and 
molecules that are present. If one element or compound 
more abundant than the others, its characteristic spec- 
tal lines will appear especially strong. 

Astronomers use instruments called spectrometers to 
study spectra. One type of spectrometer measures the 
Wvelengths in a spectrum. Another type, called a spec- 
E produces a spectrum to be viewed with the 
3 h Spectrograph records the image of a spectrum on 

poh plate or some other device. 
эж, distances in space. Astronomers have 
En ree main methods to measure distance in 

€. They are (1) parallax measurement; (2) brightness 
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measurement; and (3) red shift measurement 

Parallax measurement is used to determine the dis- 
tances to about 10,000 of the nearest stars. When 
viewed from two widely separated points, a nearby star 
appears to shift its position slightly against the back- 
ground of more distant stars. The star's para/lax is the 
angle it would appear to move across the sky if viewed 
from two points that are 1 astronomical unit (AU) apart. 
Astronomers determine a star's parallax by observing 
the star at intervals of several months, during which the 
earth has moved between widely separated points in its 
orbit around the sun. On the basis of these observa- 
tions, astronomers can calculate the parallax and then 
use trigonometry to determine the distance to the star. 

Astronomers use a unit of distance that relates di- 
rectly to parallax. This unit is called the parsec. One par- 
sec is the distance to a star that has a parallax of one 
second of arc (33, degree). One parsec equals 3.26 
light-years, or 30.9 trillion kilometres. Parallax can be 
used to measure distance up to about 300 parsecs, 
which is less than 5 per cent of the distance to the cen- 
tre of the Milky Way. 

Brightness measurement. Astronomers can deter- 
mine the distance to certain stars by comparing their lu- 
minosity (actual brightness) with their apparent bright- 
ness as observed with a telescope. This type of 
measurement is based on the fact that the greater the 
distance to а star of a given luminosity, the fainter the 
star appears from the earth. 

‘Astronomers commonly use brightness measurement 
to calculate distances to some kinds of variable stars. 
Each of these stars goes through a cycle of variation in 
brightness during à specific period of time. Astrono- 
mers have discovered that the length of this period indi- 
cates the luminosity of the star. For example, studies of a 
type of variable star called Cepheid variables revealed 
that Cepheids with longer periods have greater lumi- 
nosities than those with shorter periods. Thus, a simple 
measurement of the period gives the luminosity, which 


Rings of stones were laid 
out by American Indians to 
track the movements of the 
sun and stars. This ring, called 
the Bighorn Medicine Wheel, 
is in Wyoming. It has piles of 
stones that mark the position 
of sunrise and sunset on the 
longest day of the year. The 
ring dates from about AD. 
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The earth-centred theory of the Greek astronomer Ptolemy 
dominated astronomy until the 15005. This diagram of an earth- 
centred universe is from an astronomy book published in 1524. 


can then be used to calculate the distance to the star. 
Observations of Cepheids in the Magellanic Clouds 
showed that those glowing regions are not within the 
Milky Way but so distant that they are separate galaxies. 
Cepheid variables provide the principal means of deter- 
mining distances to the nearest galaxies. 

Astronomers look for objects of known brightness 
even beyond the region where they can detect individ- 
ual stars. For example, the brightest galaxy in a cluster of 
galaxies has about the same luminosity as the brightest 
galaxy in any other cluster. Comparing this luminosity 
with the apparent brightness is the best method for 
measuring the distances to clusters of galaxies. 

Red shift measurement involves the study of spectral 
lines in the light received from an object in space. In the 
spectrum of any moving object, the spectral lines are 
shifted from where they would appear in the spectrum 
of a stationary object. If they shift toward the red end of 
the spectrum, the object is moving away from the earth. 
If they shift toward the blue end, the object is approach- 
ing. The greater the shift, the faster the object is moving. 

All galaxies except those nearest the earth have large 
red shifts. In 1929, an American astronomer named 
Edwin Hubble discovered that the farther away a galaxy 
is, the faster it is receding, and thus the greater is its red 
shift. Hubble's law states that the spéed at which a galaxy 
is receding is directly Proportional to its distance from 
the earth. Thus, astronomers can determine the distance 
of a remote galaxy simply by measuring its red shift. 
Hubble's law is the only way astronomers have to meas- 
ure distances to the farthest objects in the universe. As- 
tronomers think that quasars are the most distant ob- 
jects because they have the largest red shifts. 

Using computers is an important part of modern as- 
tronomy. Computers aid observational astronomers in 
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many ways. For example, computers guide telescopes, 
and they control devices that measure the radiation 
githered by telescopes. Astronomers also use comput- 
ers to work out designs for new telescopes and to ana- 
hse data collected with telescopes. Computers have a 
major role in theoretical studies. A theoretical astrono- 
mer might use a computer to produce a mathematical 
model of the history of a star from its birth to its death. 
_ See Computer (Solving numerical problems). 


History 


People have always been fascinated by the sky. As 
early as the 13005 B.C., Chinese astronomers charted the 
positions of the stars and recorded eclipses of the sun 
and moon. By about 700 B.C., the Babylonians could pre- 
dict when planets would appear closest to and farthest 
fom the sun. They also predicted when various astro- 
fomical objects would be visible for the first or last time 
ina year. The ancient Egyptians determined the begin- 
ting of springtime by noting the position of Sirius, the 
brightest star in the sky. They also used their astronomi- 
tal knowledge to build temples whose walls lined up 
with certain heavenly bodies. 

The Chinese, Babylonians, and Egyptians left written 
records of their astronomical observations, which аге of 
great interest to modern scholars. Scholars today also 
Sudy the art and architecture of other early civilizations 
h determine the extent of their astronomical knowl- 
tdge. These studies link archaeology and astronomy 
ind so are called archaeoastronomy ot astroarchaeol- 
бду. For example, research suggests that Stonehenge, 
he ancient stone monument in southern England, was 
ей to predict the positions of the sun and moon. 

Other studies indicate that American Indians tracked the 
Sin and stars long before Europeans arrived. For exam- 
аң researchers have discovered that stone rings laid 
My early tribes have piles of stones that mark the po- 
tion of the sunrise and sunset on the longest day of the 
year. One such ring, the Bighorn Medicine Wheel in 

Em. dates from about A.D. 1400. 
iaso astronomy. Beginning about 600 B.C, Greek 
Bur ers and scientists developed a number of im- 
m astronomical ideas. Pythagoras, who lived dur- 

е 5005 B.C., argued that the earth is round. He also 
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attempted to explain the nature and structure of the uni- 
verse as a whole and so developed an early system of 
cosmology. 

By about 370 B.C, Eudoxus of Cnidus had worked out 
a mechanical system to explain the motions of the plan- 
ets. Eudoxus taught that the planets, the sun and moon, 
and the stars revolved around the earth. In the 300s B.C, 
the philosopher Aristotle incorporated this geocentric 
(earth-centred) theory into his philosophic system. 

Also during the 3005 B.C., Heraclides of Pontus pro- 
posed that the seemingly westward movement of the 
heavenly bodies is actually due to the eastward rotation 
of the earth on its axis. He also argued that Mercury and 
Venus revolve around the sun, not around the earth. 
During the 2005 B.C, Aristarchus of Samos went even 
further and suggested that all the planets, including the 
earth, revolve around the sun. Heraclides and Aristar- 
chus were far ahead of their time, and their ideas failed 
to replace the geocentric theory. 

About 125 B.C., a Greek astronomer named Hippar- 
chus divided the stars he could see into classes of 
brightness. The system of magnitudes that astronomers 
use today is a modified version of his scale. 

The Ptolemaic system. During the A.D. 1005, the 
theories of Aristotle and Hipparchus were further devel- 
oped by Claudius Ptolemy, a Greek astronomer who 
lived in Alexandria, Egypt. In his major published work, 
the A/magest, Ptolemy presented his ideas and summa- 
rized those of earlier Greek astronomers, especially Hip- 
parchus. The A/magest is the chief source of our knowl- 
edge of Greek astronomy. 

Ptolemy's geocentric theory of the universe became 
extremely influential. Astronomers accepted versions of 
his ideas and of his tables of planetary motions for 
nearly 1,500 years. Throughout most of this period, Eu- 
ropeans gave little attention to astronomy. However, 
Arab astronomers in the Middle East and northern Af- 
rica continued to observe the heavens and to preserve 
and refine the writings of Ptolemy. Finally, during the 
11005, a Latin translation of the Almagest introduced 

lemy's ideas into Europe. 
иная oí modern astronomy. The first 
modern breakthrough in understanding the universe 
came in 1543 with the publication of Concerning the 
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Edwin Hubble, an American astronomer, demonstrated that 
the universe is expanding. He is shown in the observer's cage of 
the Hale telescope at the Palomar Observatory, California, U.S.A, 


Revolutions of the Celestial Spheres by the Polish as- 
tronomer Nicolaus Copernicus. The ideas that Coperni- 
cus presented in this book differed so greatly from the 
traditional Ptolemaic theory that historians of science 
often speak of the “Copernican Revolution.” 

Copernicus proposed that the sun is the centre of the 
universe and that the earth and the other planets travel 
around it. Copernicus’ heliocentric (sun-centred) theory 
simplified the explanation of the observed motions of 


the planets. Ptolemy's geocentric theory required a com- 


plicated system to explain why the planets sometimes 
appear to drift backwards with respect to the stars. Co- 
pernicus explained that this backward drift is not an ac- 
tual motion of the planets, Instead, the planets appear to 
move backwards because of the earth's own movement 
around the sun. However, Copernicus’ system did not 
accurately predict the positions of the planets. 

During the late 1500s, a Danish astronomer named 
Tycho Brahe observed the motions of the planets far 
more precisely than they had ever been observed be 
fore. His observations, especially of Mars, revealed the 
inaccuracy of the tables then used to predict the posi 
tions of the planets, Brahe died i 
Johannes Kepler of Germany, then assumed the task of 
analysing the results of Brahe's observations 

On the basis of Brahe's data, Kepler discovered that 
the planets orbit the sun in ellipses (ovals). Until that 
time, even supporters of the heliocentric theory as 
sumed that the planets moved in circular orbits. Kepler 
also discovered two principles that govern the speed of 


n 1601. Brahe's assistant, 


a planet in its orbit. His discoveries greatly improved the 
accuracy of calculations of planetary positions and so 
provided support for the Copernican theory. 
Galileo and Newton. During the early 1600, an ital 
ian named Galileo was the first person to use a tele- 
scope to study the sky. Galileo's observations helped 
confirm the Copernican system. For example, he discoy- 
ered that several moons revolve around Jupiter. This dis- 
covery showed that, contrary to the theories of Aristotle 
and Ptolemy, not all bodies revolve around the earth. 
In 1642, about a year after Galileo died, Isaac Newton 
was born in England. Newton became the greatest sci- 
entist of his time. He discovered the law of gravitation 
and showed that it explains the motions of the planets 
and comets and the behaviour of objects on the earth. 
According to this law, every object in the universe at 
tracts every other object. The strength of the aum 
between any two objects depends on their n 
the distance between them. Newton also discovere 
that visible light can be broken down into a spectrum 
This laid the basis for spectral analysis. ^ 
Explaining the origin of the solar system. 1 e: 
time Newton died in 1727, most scientists and p a 
phers agreed that the sun was the centre s" 
verse. They then began to develop theories to к фу: 
the origin of the solar system. In 1755, E P mes 
opher named Immanuel Kant suggested thal TR 
and the sun were formed in the same way. ies m 
Pierre Simon de Laplace, a Frenc h mathon а 
posed that the sun and planets forme Ше 
cloud of gas called a nebu/a. Laplace's nomas tol 
sis lost favour for a while. However, d ideas 
again tend to accept theories that stem a planes 
Kant and Laplace. They think that the sun Plar neu 
condensed out of what is called a primeval 
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According to this theory, the nebula condensed and 
formed the sun and many small bodies called p/anetesi- 
mals, The planetesimals eventually combined into nine 
large bodies, the planets. 

The discovery of new planets. Until the 1700s, as- 
ionomers knew of only six planets—Mercury, Venus, 
farth, Mars, Jupiter, and Saturn. In 1781, a British astron- 
omer named William Herschel discovered Uranus. As- 
ionomers had occasionally seen Uranus during the pre- 
ceding 172 years, but they had not noticed its motion, 
and so they had considered it a star. 

After the discovery of Uranus, astronomers found that 
the planet's path through space varied from its pre- 
dicted orbit. The gravitation of an unknown planet 
seemed to be affecting Uranus’ orbit. Two astronomers, 
john C. Adams of Great Britain and Urbain Leverrier of 
france, predicted the location of such a planet. On the 
basis of these predictions, the German astronomer Jo- 
апп G. Galle and his assistant, Heinrich L. d'Arrest, dis- 
covered Neptune in 1846. 

The discovery of Pluto resulted from a long search for 
іл unknown planet that was causing variations in the or- 
lits of Neptune and Uranus. Finally, in 1930, an Ameri- 
tan astronomer named Clyde Tombaugh determined 
liat afaint image on his photographic plates was Pluto. 
He identified it as a planet because of its slow motion 
ainst the background of the stars. 

The development of spectral analysis. During the 
1005, scientists began to study the significance of the 
ectrum, which Newton had discovered in the 16005. 
During the early 1800s, two physicists—William Wollas- 
tn of Great Britain and Joseph von Fraunhofer of 
l'ermany— studied sunlight spread out into its rainbow 
‘colours. After Wollaston had noticed a few gaps in 

е spectrum at certain colours, Fraunhofer discovered 

ere are many gaps that look like dark lines across the 
ectrum. These gaps are called spectral lines. 

wing the 18505, two Germans—the chemist Robert 
A sen and the physicist Gustav Kirchhoff—together de- 
i the first spectroscope to observe the details ina 
E They discovered that atoms of each chemical 

ce a certain set of spectral lines. This 
nents ai enabled astronomers to identify the ele- 
ithe at make up a star by studying the spectral lines 

Star's light. 
енмен of the universe emerged during the 

M 5, chiefly from the work of the famous Ger- 
Posed "i Physicist Albert Einstein. In 1905, Einstein pro- 

оу ү ыш theory of relativity. According to this 
From this he can travel faster than the speed of light. 
ie interch ory comes the idea that mass and energy 

"mo in pre and are related by the equation 
Mass and pu equation, £ stands for energy, m for 

ning the or the speed of light multiplied by itself. 

tiener 930s, astronomers discovered that stars get 

Ў kd through the transformation of mass into en- 
їп] реа by Einstein's equation. de 
i E Instein presented his theory of gravitation, 
the three езг theory of relativity. This theory links 
ine In moe eSions of space with a fourth dimension, 
Stein's t k cases, the results obtained by using Ein- 
tineg by S do not differ significantly from those ob- 
theory of зч: Newton's theories. However, ће general 
ativity must be used in studies of the uni- 
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verse as a whole or of events that occur in extremely 
strong gravitational fields. For example, the general the- 
ory of relativity predicts the existence of black holes. It 
explains how the mass present in a black hole can affect 
space in such a way that not even light can escape. 

The general theory of relativity implies that the uni- 
verse is expanding. But in 1916, Einstein had no observa- 
tional evidence to support this idea. He therefore 
changed his equations to describe a universe of con- 
stant size. In 1929, however, the American astronomer 
Edwin Hubble demonstrated that the universe is ex- 
panding. As a result, Einstein restored his original equa- 
tions. Modern theories of cosmology are based on solu- 
tions to these equations. 

The development of radio astronomy. In 1931, 
Karl Jansky, an American engineer at the Bell Telephone 
Laboratories in New Jersey, studied static that was inter- 
fering with short-wave communication systems. He 
found that the static appeared four minutes earlier each 
day. Jansky knew that the stars rise four minutes earlier 
daily, and so he concluded that the static must be com- 
ing from beyond the solar system. He was actually re- 
ceiving radio waves from the centre of our galaxy. 

Professional astronomers did not follow up on Jan- 
sky's discovery. However, an American amateur astrono- 
mer named Grote Reber designed a radio telescope and 
operated it in his backyard beginning in the late 1930s. 
Radio astronomy finally began to flourish after World 
War II (1939-1945). 

The study of radio waves from space greatly ex- 
panded astronomers’ knowledge of the structure, size, 
and history of the universe. For example, it revealed a 
great deal of new information about the clouds of gas 
and dust between the stars in our galaxy. During the 
19605, radio astronomers played an important role in 
the discovery of quasars and pulsars. In 1965, astrono- 
mers testing a radio telescope and receiver system dis- 
covered the primordial background radiation, which as- 
tronomers believe was produced when the universe 

ith the big bang. 
ee oui on Oct 4, 1957, when the 
Soviets launched the first artificial satellite. The develop- 
ment of space travel has benefitted astronomy in many 
ways. For example, American astronauts have con- 
ducted experiments on the moon and brought back 
rock samples for study. Unmanned space probes але 
explored the planets and provided a great variety of in- 
formation that should help astronomers answer ques- 
tions about the formation of the solar pem d 

Space travel has also made it possible to п ^ i ce 
lestial objects from above the earth's amp h vie | e 
atmosphere blocks some үз белй о P a ihe 
may interfere with the detection of ot m үче 
his barrier, the United States began to launc 4 
{ rbiting Astronomical Observatories and Or 
nain Ору during the 1960s. In 1973 and 
Toni American astronauts made valuable observations 
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late 19705, NASA launched three High-Energy Astro- 
nomical Observatories to study gamma rays, X rays, and 
cosmic rays from neutron stars, quasars, and superno- 
vae. From 1983 to 1986, the European Space Agency 
(ESA) made X-ray observations from its satellite Exosat. 

Satellites also aid in the study of ultraviolet and infra- 
red radiation. From 1972 to 1982, the third Orbiting As- 
tronomical Observatory, called Copernicus, studied ul- 
traviolet light from stars and from the space between 
stars. A series of other satellites studied ultraviolet radia- 
tion from the sun. The /nternational Ultraviolet Explorer, 
a satellite launched in 1978, returns information about 
stars, planets, quasars, and other astronomical objects. 
In 1983, the /nfrared Astronomical Satellite sent back ob- 
servations of hundreds of thousands of infrared sources. 
Observations by Rosat, a satellite launched in 1990, will 
be used to map X-ray sources in space. 

In 1990, NASA launched the Hubble Space Telescope 
(HST), a reflecting telescope with a 240-centimetre mir- 
ror for studies of visible and ultraviolet light. The HST 
was expected to observe objects 50 times fainter than 
telescopes on the earth can, and to provide details 10 
times smaller than the smallest ones now visible from 
the ground. A flawed mirror blurred the HST's images, 
but repairs made to the telescope in 1993 improved the 
quality of images considerably. 

Astronomy today remains one of the most active 
and exciting sciences. New telescopes on the earth, 
along with orbiting observatories, enable astronomers 
to study increasingly distant regions and to make more 
accurate observations. The new telescopes include sev- 
eral giant optical telescopes built at high elevations in 
Australia, Chile, and Hawaii during the 1970s. The Multi- 
ple Mirror Telescope near Tucson, Arizona, U.S.A. was 
completed in 1979. It has six 1.8-metre mirrors. А com- 
puterized control system adjusts the mirrors to focus all 
the light at one point. Fora single telescope to collect as 
much light, it would have to be 4.5 metres in diameter. 
The Keck Telescope, on Mauna Kea in Hawaii, was com: 
pleted in 1992. Its compound mirror measures 10 me- 
tres in diameter and consists of 36 adjustable smaller 
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mirrors. The Keck can detect light as dim as a candles 
flame from the distance of the moon. 

The largest American telescope project ever un- 
dertaken was completed in 1980 near Socorro, New 
Mexico, U.S.A. This instrument, called the Very Large 
Array (VLA), consists of a system of 27 radio telescopes, 
25 metres in diameter. The VLA enables astronomers to 
make radio maps of the sky. The Very Long Baseline 
Array (VLBA), completed in 1992, consists of 10 radio tel- 
escopes scattered across the United States. It will pro- 
vide astronomers with even finer details about distant 
galaxies. 

Astronomy is one of the few sciences in which the 
amateur (nonprofessional) astronomer can still make a 
contribution. Astronomical societies exist in many coun- 
tries, They provide information on astronomy for their 
members by publishing newsletters and holding meet 
ings. Some societies encourage their members to make 
astronomical observations. Others have instruments 
available for loan or possess an observatory where 
members can use a larger telescope. 

Advances in observational astronomy continue to 
raise new questions for theoretical astronomers. Forex 
ample, many astronomers seek a better understanding 
of the processes that produce the gamma rays eise 
rays detected by High-Energy Astronomical ers 
ries. The physical characteristics of black holes an iij 
sars remain subjects of study and debate. Also, шс 
ogists аге studying the idea of the inflationary ИПМ 
—that is, that the universe expanded extremely р 
during the first fraction of a second after the big " 9 

Astronomers also search for life on other plane i: 
Some astronomers use radio telescopes boo 
nals from intelligent beings from far-off civilizations 
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Questions 


In what ways has space travel benefited astronomy? 

Why do the stars seem to move during the night? 

What contribution did Johannes Kepler make to the develop- 
ment of modern astronomy? 

How do astronomers determine a star's parallax? 

Why can neither the stars nor the planets be seen during the 
daytime? 

What are some of the contributions that amateurs make to the 
science of astronomy? 

Who designed the first spectroscope? 

Why do astronomers think that quasars are the most distant ob- 
jects in the universe? 

How many stars can be seen without a telescope? 

How is a main-sequence star born? 


Astrophysics is a science that applies the principles 
of physics to many fields of astronomy. Astrophysicists 
try to determine the physical nature and the origin and 
development of the solar system, stars, galaxies, and the 
universe as a whole. 

Astrophysicists conduct many studies with tele- 
scopes. Optical telescopes enable them to observe cos- 
mic objects that give off e/ectromagnetic waves in the 
form of visible and infrared light (see Electromagnetic 
waves). Radio telescopes are used to study radio waves 
that are emitted or reflected by planets, stars, and gal- 
axies, Various cosmic objects give off gamma rays, 

X rays, and ultraviolet light. Such waves are largely ab- 

sorbed by the earth's atmosphere and so cannot be de- 
tected by telescopes on the surface of the earth. Astro- 
physicists study them with special detectors carried by 
high-altitude balloons, rockets, and spacecraft. 

Much can be learned about the physical nature of 
cosmic objects by studying the wavelengths of the elec- 
tromagnetic waves that they emit. For example, analysis 
of the pattern of wavelengths produced by the light j 
from a star provides information about the star's density 
and temperature. Such a spectrum analysis also enables 
astrophysicists to identify the chemical elements that 
make up the star and to determine the amounts of those 
elements. See Light (The visible spectrum). 

Astrophysicists estimate the motion of a star or galaxy 
by measuring the shift in the wavelengths of its light. 
The shift in the blue light of a cosmic object toward the 
spectrum’s red region—or longer wavelengths—is called 
red shift. The enormous red shifts of distant galaxies and 
quasars indicate that they are rapidly moving away from 
the earth. This has led many astrophysicists to paire 
that the universe is expanding. One theory that exp! an 
this observation is the big bang theory, which үш 5 
that the universe began їп an ешп some 10 billion 
ji oer bis sum id RM E der the study of 

pee Тш к particles are believed to 
dr the sun, pulsars, supernovae, and certain 
other kinds of stars. Cosmic-ray studies help astrophysi- 
peu understand the nuclear processes that occur 
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Asturias novel Mr. President (1946) condemns politi- 
cal dictatorship and the enslavement of people. His 
stories collected in Men of Corn (1949) show the poetic 
artistry with which he combined legend and unpleasant 
reality. The novels Strong Wind (1950) and The Green 
Pope (1954) and the stories in Week-end in Guatemala 
(1956) attack imperialism and foreign intervention and 
show an anti-United States feeling. Asturias was born in 
Guatemala City. He became Guatemala's ambassador to 
France in 1967. 

Asunción (pop. 455,517) is the capital, largest city, and 
chief port of Paraguay. It lies in southern Paraguay, 
across the Paraguay River from Argentina. This river 
flows into the Parana River. These two rivers link 
Asunción with the Atlantic Ocean, about 1,500 kilome- 
tres by water to the south. For location, see Paraguay 
(map). 

Central Asunción is designed in Spanish colonial 
style, with rectangular blocks arranged around a central 
plaza. The Pantheon of Heroes, which honours Para- 
guays war heroes, faces the main plaza. The business 
district lies northwest of this plaza. Nearer the Paraguay 
River are the National Cathedral, the Government Pal- 
ace, and Constitution Plaza. One of the few remaining 
buildings from the Spanish colonial period is the Casa 
de la Independencia, where Paraguayan nationalists 
plotted their freedom from Spanish rule in 1811. There 
аге many buildings from the late 18005 and the early 
19005. The highly decorated Main Post Office dates 
from about 1900. The city also has a working system of 
electric trams dating from 1913. 

Most Spanish-style houses in and around Asunción 
have been replaced by modern homes. The city has 
large slums. Most of Asunción's residents are of mixed 
Spanish and Indian ancestry. Many speak both Spanish 
and Guaraní, an Indian language. 

The main industries in Asunción include the process- 
ing of agricultural and forest products for export; and 
the production of textiles, footwear, and food products. 
Most people work in these industries, in commerce, or 
for the national.government. 


Spanish colonizers founded Asunción in 1557 
Asunción became the seat of government for aia 
Spain's territory in southeastern South America si 
mained so until 1617. The city has been the ара 


Paraguay since the nation gained independence iaa 
Spain in 1811. 

See also Paraguay (picture) 
Aswan (рор. 191,461) is an important соте 
mining resort in southeastern Egypt. It lies onthe tae 


bank of the Nile River, about 690 kilometres soua 
Cairo. For location, see Egypt (political тарї 

Aswan serves as a major market centre for famem 
the Nile Valley and for Arab nomads called Sadosi 
The city also ranks as a leading transportation А 
principal line of Egypt's chief railway extends from 
Aswan to Cairo, The Aswan High Dam stands abou 
kilometres south of Aswan (see Aswan High Dama 
granite mined near Aswan has been used to build mam 
of Egypt's most famous monuments since ancient times 
Aswan’s hot, dry climate also makes the city a 
health resort. For the monthly weather in Aswan 8 
Egypt (Climate). 
ан High Dam controls the floodwaters 0 ВЕ 
Nile River in Egypt. It stands south of the city of Aswa 
on the northern shore of Lake Nasser in sout E 
Egypt. For location, see Egypt (political map). The 
111 metres high and about 3.7 kilometres long. 

The dam was designed to provide Egypt — 
lar supply of water for irrigation all year round. To 
complish this goal, the dam holds back a vast a 
water in Lake Nasser, which extends from the 
Sudan. The water is used to irrigate farmland d 
periods and to generate electricity for factories = 
rural villages. The dam increased the amount 
rigated all year by about 91 0,000 hectar 
Egypt to double its agricultural producta " 

“The dam has seriously damaged the environment 


addition to providing benefits. For по ^ 
farmland along the Nile has been ас YS тойт 
of earth particles) deposited by the floo e 
the dam prevents this water from flowing 
ю 
Азууап рат аз, 
hold back the wa tor! 
Nile in south for 
generates € “villages 


ries and rura 


ich the soil with expensive 


16 he absence of silt has also in 
= osion (wearing away) of land along the 
«4 "an coast near the Nile. In addition, the dam 
aused poor drainage of nearby land 
entists also blame the dam for an increase of a dis 
we called sch asis, which causes intestinal and 


ury infections. Schistosomiasis is transmitted by mi 
copic worms that breed in snails living in the Nile 
s canals. The worms are discharged into the Nile 


ts canals, where they bore into the skin of people 
«o wash clothes, bathe, or swim in the water, Before 
e snails died when the canals 
ed up. Today, the canals are full all year, enabling the 
айз to live and the disease to spread rapidly. 
onstruction of the dam began in 1960 and cost about 
on U.S. dollars. The dam began operating in 1971 
* Soviet Union provided technical assistance and 
er 300 million dollars in loans for the project. The 
$^ dam replaced the smaller Aswan Dam, which 
адз nearby and is used chiefly to generate electricity. 
Asylum, in international law, is shelter and protection 
en by a nation to a person fleeing another nation. The 
Fasting of asylum is guided by national laws and inter- 
"Sonal laws and treaties. According to the United Na- 
905, refugees may seek asylum if they fear persecution 
‘sed on race, religion, nationality, or social or political 
"its: But no person has a right to asylum. Political per- 
“ution is the main reason nations grant asylum. 
ħe two main types of asylum are territorial and non- 
imitoríal. Territorial asylum is granted within a nation's 
"aries. Nonterritorial asylum, commonly called 
“Pomatic asylum, is given in foreign diplomatic 
3sions—such as embassies—and on ships. Under in- 
“ational law, no nation may grant diplomatic asylum 
а m а treaty with the host nation allows for it. But 
Aden the practice is rare. 
те Is an ancient practice. Early Hebrew and 
ча Чейз offered it for certain crimes. The Ro- 4 
~ recognized a more limited form of asylum. Politi- 
“asylum began to flourish during the 19005. 
эз poet is a barren, mineral-rich region in 
hee ed the southern tip of Peru. It begins 
E ile, and extends southward about 970 
es. Itis bordered on the west by the Pacific 
ба үз the east by the Andes Mountains (see 
nete. map). The desert averages less than 1.3 
Red and of rain yearly. Its surface contains much 
The е. Beds of salt are scattered throughout. 
ET Ridin Desert is the world's only source of nat- 
ed про и, а mineral used in making fertilizers 
E bets, er. Until the 19205, when the production 
ely Producer Lm nitrate began, it was the world's 
th minerais ofthe mineral. The desert also yields 
Chile “Sle el iron ore, lithium, and a 
lic (M79. 183, aa and Peru during the War off e 
Session a - As a result of its victory, Chile too з 
"lled by Bolivi parts of the desert that had been го 
Mher end an Peru. In 1929, Chile returned the 
„Хао Chit e desert to Peru. 
on), ile (picture: Chile's Northern Desert re- 


arround irrigat 


,, Чај 
ч чег, (15007-1533), also called Atabalipa, was the 
the Inca Empire in Peru. In 1532, shortly after 


Atatürk, Kemal 


he took the throne. Francisco Pizarro and 


landed in Peru (see Pizarro, Francisco: Atal 
fused to acknowledge King Chartes | of Spa 
Overlord or to accept Christianity. Pizarro з men the 


killed more than 4.000 unarmed 
oned Atahualpa Although he h 


a nobles and impr 


vom filled wnt 
and silver in ransom, Atahualpa was not released He 
was executed in 1533 See also Inca Histo 
Atatürk, Kemal 1881-1938 was the founder and бем 
president of the Republic of Turkey. He served as prex 
dent from 1923 until his death Under his leadership 
Turkey adopted major reforms that greatly changed the 
politics, economy, and society of the country 

Atatürk helped create a parliamentary form of govern 
ment in Turkey and adopted European law codes. His 
government founded new industries and banks. gave 
women the right to vote, and improved education. The 
Roman alphabet was introduced for the Turkish lan 
quage. Atatürk also ordered all Turks to choose family 
names. He was given the name Afafürk. meaning father 
of the Turks, by the Turkish National Assembly in 1935 

Mustafa Kemal was born in Salonika, Greece then 
part of the Ottoman Empire. He attended military 
schools. їп World War | (1914-1918). he rose to the rank 
of general. He became famous for his role in defeating 
the Allies at Gallipoli Peninsula. After the war, he organ 
ized a Turkish nationalist movement and resisted Allied 
plans to break up Asia Minor. His forces drove Greek 
Armenian, and French troops from the region, forcing 
the Allies to negotiate the Treaty of Lausanne and recog 
nize Turkish independence in 1923. 

See also Turkey (History 


i ident of the Republic 
emal Atatürk, above, was the first pres 
of gritos held that post until his death in 1938. 
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Atavism, also called reversion, is the sudden reap- 
pearance in an animal or plant of a trait that has existed 
before only in ancient ancestors. The trait reappears be- 
cause genes (hereditary units) were reassorted into 
combinations that did not occur in recent ancestors (see 
Gene). For example, certain white mice and black mice 
may have bred true to colour for many generations. But 
if they are crossed, the offspring may revert to the col- 
our of their ancestors, and appear unlike either parent. 
Ataxia is a lack of coordination in the muscles. It is a 
symptom of damage to part of the central nervous sys- 
tem. Locomotor ataxia involves a lack of balance, or 
equilibrium. Patients must stand on a broad base, eyes 
open, or they will sway or even fall. The swaying in- 
creases if they shut their eyes. 

Ataxia has many causes. Locomotor ataxia may be due 
to syphilis (see Sexually transmitted disease [Syphilis]). 
Many diseases that damage the central nervous system 
may cause ataxia. They include tumours of the cerebrum 
or cerebellum, some deficiency diseases, and diseases 
of the spinal cord. Ataxia may also result from overuse 
of such drugs as barbiturates or alcohol. 

Athanasius, Saint (295?-373), was the leading Chris- 
tian churchman of his time. He gained importance for 
his many writings that defended orthodox Christianity 
against attacks by the Arians. The Arians were a reli- 
gious sect who believed that only God the Father was 
completely divine. Athanasius also introduced Eastern 
Christian religious community life called monasticism to 
Western Christianity. 

Athanasius was probably born in Alexandria. He was 
ordained a deacon in about 318 by Bishop Alexander of 
Alexandria. In 325, Athanasius attended the Council of 
Nicaea, which helped establish the doctrines of ortho- 
dox Christianity. In 328, Alexander died and Athanasius 
succeeded him as bishop. Athanasius strongly defended 
the decrees of the council against Arianism. His defence 
of Nicaea cost him five different periods of exile. During 
one such period, he took refuge in the Egyptian desert. 
There, he wrote Life of Anthony (about 357), a biography 
of Saint Anthony of Thebes, the founder of Christian mo- 
nasticism. This book influenced the establishment of 
monastic orders in the Western church. Athanasius’ 
feast day is May 2. 

Atharva-Veda. See Vedas. 

Atheism is the belief that God does not exist. Atheism 
thus conflicts with many of the world’s major religions, 
including Christianity, Islam, and Judaism. These reli- 
gions teach the existence of a supreme, immortal being 
who created all things and enters into personal relation- 
ships with humanity. 

Atheism is sometimes confused with a belief called 
agnosticism. According to agnosticism, there is no reli- 
able knowledge upon which to base an opinion about 
the existence of God. 

Atheism is not necessarily opposed to religion. For 
example, some forms of religious mysticism can be con- 
sidered atheistic because they seek a kind of spiritual 
unity with the universe instead of a supreme being 


Some forms of Buddhism are also sometimes described 
as atheistic, 


Athena, in Greek m 
fare, wisdom, and art 
tron goddess of Athe 


ythology, was the goddess of war 
s and crafts. She was also the pa 
ns. The Athenians called Athena 


left the 


f hena, 
A vase painting from the 400's B.C. shows Atl 
Greek goddess of warfare and wisdom. 


n state of virgit 


led the 
ple ca gever 


Parthenos (Virgin) because of her chose 
ity. In the 4005 B.C, they dedicated a € ien 
Parthenon to Athena. Athena repre war. The 
planning rather than the raw violen а wit 
mans identified their virgin goddess i e 
Athena. a was bo 

According to some ancient sources; Ad d 
full-grown and dressed in armour fror allowed the 
Zeus, the king of the gods. Zeus ha die А 
goddess Metis when Metis was pregn ing and, 4€ 
From her mother, Athena inh to change 
cording to some sources, an Ар "lied the and 
assume disguises. Athena also em em and Il 
Greek ideal of self-restraint bem Odysseus," 
spired such Greek heroes as Heracles, 


Perseus. 

As the goddess of arts 
at weaving, embroidery, anc 
myth, a mortal woman named Ar ha co 
Athena to a weaving contest After t n 
turned Arachne into a spider 50 she 
spend the rest of her life apte sun " 

Athena is depicted in art ar C a spe m 
wearing a crested helmet anc 


eds’ 
shield, On the shield was the head of M ais often 
could paralyze her foes (see э” 
shown accompanied by a snake 
See also Arachne; Minerva; 
Greek gods); Parthenon Pegasus 


and crafts, Athena "i 
4 spinning. ve ; 
асһпе d Athe 
|4 have 0 
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Tie ruins of anci 

Bun. dial Athens stand among modern buildings in the southwest part of the city. 

ph Nus and other temples are on a hill called the Acropolis, background. Six- 
€ all that is left of the Temple of Olympian Zeus, foreground. 


Ath Е 
Ee 10; met. area pop. 3,096,775) is one 
lle capital тү аб and historic cities. It became 
Код eece in 1833, after the Greeks freed 
lits rom th т Turkish rule. But Athens' greatest fame 
Powerful in aid ien when it was the world's most 
"бең АМДЫ highly civilized city. The city's name 
um 
Коога plain near the southern end of Attica, 
? Aegean Sea nds from southeastern Greece into 
Metres high tos : rescent of mountains up to 1,400 
ens is about n Athens on the west, north, and east. 
Bl seaport. ilometres from Piraeus, Greece's larg- 
е 
lew ion ame independent, Athens had only 
0n of Otto | people. The modern city dates from the 
"ler of the по à Bavarian prince who became the first 
'eece from =ч reek kingdom. Otto was king of 
*hitects pi, 32 to 1862. Under his direction, German 
a> Planned and built modern Athens. 
‘ek world, Mar was the leading cultural centre of the 
"ed there. Thes, ny of the most gifted writers of Greece 
уам Philosoph, t. works of drama, history, lyric po- 
$ E resent ML үң 1а! have influenced literature up 
E cles, and c я famous playwrights Aeschylus, 
Tha вр ilosophers es; the comedy writer Aristopha- 
in, ides, and the 5 Socrates and Plato; the historian 
tite, the persor шнш Demosthenes—these аге just 
Cts, Such as Phic ities of ancient Athens. Athenian ar- 
е of classical "eae designed and built master- 
"eauty, and the ruins of many of 


these structures may still be seen. The government of 
ancient Athens provided an example of democracy that 
has inspired lawmakers ever since. The ancient Athenian 
statesman Pericles called Athens the “school of Greece.” 
In many ways, the city was the birthplace of Western 


civilization. 
The modern city 


Landmarks. The bustling life of modern Athens cen- 
tres around the city’s three main squares—Syntagma, 
Omonoia, and Monastiraki. Syntagma Square, or Consti- 
tution Square, is the administrative centre of Athens. 
The Parliament Building, formerly the royal palace, faces 
Syntagma. In 1843, the Greek Constitution was pro- 
claimed from the balcony of this building. A special 
corps of Greek soldiers, called evzones, guards the 
Tomb of the Unknown Soldier and the Parliament Build- 
he evzones wear a colourful traditional uniform in- 
ed cap, embroidered vest, white 
lippers. Hotels and office buildings 


ing. Т 
cluding a red tassell 
kilt, and red leather s 
also face Syntagma. 

Omonoia Square, 
about one kilometre nort 
between Omonoia Square 


also known as Concord Square, lies 
hwest of Syntagma. The area 
and Syntagma Square is Ath- 
ens chief shopping centre. Omonoia Square has numer- 
ous department stores, restaurants, and other busi- 
nesses. Main streets and trolley bus lines branch out 
from Omonoia Square. 
South of Omonoia lies Monastiraki Square, the heart 
of an old market district. Numerous small shops, open- 
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air stalls, and street vendors surround Monastiraki. To 
the southeast is the Plaka, a district that dates from the 
time when Turkey controlled Greece, and Athens was 
no more than a village. The Plaka, with its winding, cob- 
blestoned alleys and its many cafes and small shops, still 
shows traces of Turkish influence. 

In northeastern Athens, the cone-shaped hill of Lyca- 
bettus rises steeply to a height of about 280 metres. It of- 
fers a dramatic view of the city. Directly south of Lyca- 
bettus lies the fashionable residential district of 
Kolonaki. 

The large, flat hill of the Acropolis, to the southwest, 
was the original centre of life in ancient Athens. Here lie 
the remains of the Erechtheum, the Parthenon, the Prop- 
ylaea, the Temple of Athena Nike, and other reminders 
of the glorious past. 

People. Athens ranks as the cultural centre of 
Greece, and large numbers of foreigners live in the city 
or visit there. As a result, Athens has an international at- 
mosphere and a more modern style of life than any 
other Greek city. Many of the foreign residents of Ath- 
ens work for the embassy of their country or for a busi- 
ness company or an educational institution. 

The great majority of Athenians, like more than 95 per 
cent of Greece's people, belong to the Greek Orthodox 
Church. Athens has many churches, the largest of which 
is the Cathedral, begun in 1840 and completed in 1855. 
The church of Saint Nicodemus dates from the early 
10005. 

Athenian food is similar to food served in other east- 
ern Mediterranean regions. The people of Athens eat 
lamb prepared in many different ways, as well as a great 
variety of fish and other seafood. Other popular Greek 
specialties include feta, a cheese made from sheep's or 


Athens 


The oldest part of Athens centres on 
the Acropolis. The Plaka, north of the 
Acropolis, is the heart of the old mar- 
ket district. Kolonaki, north of the Na- 
tional Gardens, is a fashionable resi- 
dential district. 


Cathedral Point of interest (modem) 
Odeon Point of interest (ancient) 


Syntagma Square is the administrative centre of modern im 
ens. The Parliament Building, right background, faces one si 
of Syntagma. Office buildings also border the square. 


г ith pine resin. 
goat's milk, and retsina, a wine flavoured with pine" 


Most Athenians live in small apartments or ШҮ 
sive houses. Many of the people own à car, A 
them ride the citys buses and trolley buses on et 
derground railway that connects Athens with Pir 


Education and cultural life. Athens has many state- 
mn schools and several institutions of higher learning. 
The University of Athens, founded in 1837, has schools 
oflaw, medicine, philosophy, theology, and mathemat- 
jes and the physical sciences. At the National Technical 
University of Athens, students study engineering and 
other subjects which are not taught at the University of 
Athens. 

Nex door to the National Technical University stands 
the National Archaeological Museum, one of the world's 
greatest museums. It houses masterpieces of jewellery, 
pottery, and sculpture from all areas and every period of 
ancient Greece. Other museums in Athens include the 
Benaki Museum, which features art objects from medi- 
eval and modern Greece; the Acropolis Museum; and 
the Byzantine Museum. 

The city's archaeological schools have won world- 
Wide fame, especially the American School of Classical 
dies at Athens and the British School of Archaeology 
Athens. These two schools, founded in the 1880's, 
duct excavations and train archaeologists. 

Economy. Athens is the economic and financial cen- 
tte of Greece. Factories in the Athens metropolitan area 
manufacture cement, chemicals, clothing, food prod- 
uds, petroleum products, ships, textiles, and other 
goods. The city also produces jewellery, brassware and 
‘opperware, and other items popular with tourists. 
Tourism plays an important part in the city's economy. 
Visitors can find shops, restaurants, and coffee houses 
thoughout Athens. 


The ancient city 


The Acropolis and its buildings. The ancient 
Greeks built Athens upon and around a great flat- 
'pped, rocky hill. This hill, which covers a little more 
an 4 hectares, became known as the Acropolis. The 
"eek words akro and polis mean high city, and the 
ity rulers of Athens probably lived on the steep, easily 
ended hil Through the years, the Athenians built 
"ples and public buildings on the Acropolis, and peo- 
ple no longer lived there. 
У about 1200 B.C, the Athenians had erected a wall 
und most of the Acropolis. Parts of the wall still 
A: buta series of larger walls replaced it during the 
SBC. About 530 B.C, the Athenians built a temple on 
h “ropolis and dedicated it to Athena, the patron 
idi EM the city. The temple was Athens largest 
[19 until 480 B.C. That year, a Persian army cap- 
fiin City and destroyed most of the buildings on 
uii he In 447 B.C,, the people of Athens began to 
Seat stay Acropolis site under the leadership of the 
tes, in ten Pericles. They erected many new struc- 
тре ^ ing the magnificent Parthenon, a marble 
mnj, -cated to the goddess Athena (see Parthe- 

P | 
на tH began the Propylaea, the huge monu- 
отпеа wer? the Acropolis. In 431 B.C, the Pelo- 
пруаеа War interrupted its construction, and ће 
Pall tern, c never completed. To its right stands the 
lilt in "a © of Athena Nike. The Erechtheum, а temple 
fom ер s joining sections, stands about 55 metres 
henians en It was completed about 400 B.C. The 
echo edicated it to Athena, the god Poseidon, and 

S, a legendary king of early Athens. The most 
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famous part of the Erechtheum is the south porch, 
where six columns in the form of standing maidens hold 
up the roof. Cement copies have replaced the original 
marble figures. Most of the original figures were moved 
to the Acropolis Museum in the early 19805 for protec- 
tion from air pollution. For a picture of the original col- 
umns in the south porch, see Sculpture (picture: Caryat- 
ids from the south porch of the Erechtheum). 

Other buildings. Southeast of the Acropolis stands 
the Theatre of Dionysus, where the playwrights of an- 
cient Athens staged their dramas. The surviving struc- 
ture dates from the 3005 B.C. but it includes many 
changes made in later times. The theatre could seat 
about 15,000 spectators. Southwest of the Acropolis 
stands the restored Odeon, a theatre that seats more 
than 5,000 people. It is still used for plays and concerts 
(see Europe [picture: Ancient Greek drama)). Herodes At- 
ticus, a wealthy Greek, built the Odeon about A.D. 160. 

Northwest of the Acropolis was the Agora, the market 
place of ancient Athens. Archaeologists have uncovered 
the ruins of many of the Agora's public buildings. Along 
the east side of the Agora stood the Stoa of Attalus, a 
long, roofed co/onnade (row of marble columns) that 
housed many shops. It was built between 159 B.C. and 
138 B.C. and was restored in the A.D. 1950's. Today the 
Stoa of Attalus serves as a museum and as headquarters 
for excavations of the Agora. See Greece, Ancient (illus- 
tration: A bustling market place). 

Just outside the Agora stands the Temple of Hephaes- 
tus (also called the Hephaesteum or Theseum), built 
about 449 B.C. It remains the best-preserved temple in 
Greece. 

The Temple of Olympian Zeus, the largest temple 
ever built in Greece, stood about 370 metres east of the 
Theatre of Dionysus. The Athenian tyrant Pisistratus 
began the structure about 530 B.C., but many interrup- 
tions delayed it. The temple was finally completed dur- 
ing the reign of the Roman emperor Hadrian, who ruled 
from A.D. 117 to 138. The building had 104 columns, 17 
metres high, but only 16 of them remain today. 


History 


Earliest times. Scholars know little about the history 
of Athens before about 1900 В.С, when Greeks first oc- 
cupied Attica. Later invaders of Athens did not drive out 
the Greek settlers, as they did in other parts of what is 

e. 
дате, у one of the first city-states. Each of these 
independent states consisted of a city and the region 
that surrounded it. Athens had a king, as did other s 
Greek states. According to tradition, the first king o ү - 
ens was named Cecrops. Kings ruled the city-state unti 
682 B.C. Beginning that year, elected officials called s 
chons headed the government of Athens. The que 
assembly, which consisted of all adult male mio о! 
Athens, elected the archons to one-year аше n rst, x 
group of three archons managed the affairs of Athens. In 
time, the people increased the number of archons to 


nine. 

After their te! 
opagus, a council of 
judged murder trials 
the vote of the genera 
name from the Areopagus, 


rm of office, the archons joined the Are- 
elder statesmen. The Areopagus 
and prepared political matters for 
| assembly. The council took its 
or Hill of Ares, the place 
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A flower shop in central Athens displays colourful bouquets in front of the store. Outdoor mar 
kets are scattered throughout Athens, the commercial centre of Greece. The busiest shopping 
areas are in the northwest section of the city. 


where the council members held their meetings. See 
Areopagus. 

As Athens’ population grew, the farmers of Attica 
could not provide enough food for all the people and 
for themselves. The ruling aristocracy gradually ac- 
quired the best farmlands. Many small farmers went into 
debt and borrowed food that they promised to pay back 
out of the next year's crop. Some, who could not pay 
their debts, even lost their land and became slaves. Civil 
war threatened to break out between the lower classes 
and the wealthy Athenians. 

Solon, one of the archons of 594 B.C, made several 
important reforms. First he cancelled all debts, thus 
freeing the people who had fallen into slavery. But these 
people did not get their land back. Solon also set up 
qualifications for public office based on wealth Any 
qualified citizen could become a public official, regard 
less of whether he belonged to the traditional ruling 
class. In addition, Solon reorganized and published all 
the laws of Athens. 

Solon's work did not solve the problem of poverty in 
Attica. In 560 B.C, Pisistratus, a respected army com 
mander, seized power and made himself tyrant (see Tyr 
anny). He fell from power twice but ruled firmly from 
about 545 B.C. until his death in 527 B. C The lower 
classes supported Pisistratus, and he repaid his follow 
ers by distributing land taken from his wealthy oppo 
nents, He thus continued the work of Solon in sharply 
reducing the power of the traditional ruling class. Pisis 
tratus controlled, but did not suspend, the regular gov 


by 
ade hi aif pop ular 
ernment and the archons. He made himself pop" 


„ity, including co” 

making various improvements In the city as A 
struction of the first stages of the remp, as tyrant. 
Pisistratus’ death, his son, Hippias, rule rin 510B.C,and 

Democracy. Hippias fell from pawe became the 
Cleisthenes, the head of a leading ін 08 C, the 
most powerful statesman in Athens. n propose \ 
Athenians adopted a new € onstitution P his 
Cleisthenes, which made the state a € t it stave in e 00 
constitution was ап unwritten опе, bu s. The constitutio? 
with little change for hundreds of уе ded fornew , 
kept the ideas of Solon, but it also ра time of 501005 
conditions that had developed since He 


rule 


en had 
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were registered as citizens 
(village or town) in which the 
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city-state 


(leisthenes most important reform was the creation 
aa council of 500 members who were chosen each 
year by drawing lots. The council prepared business for 
fegeneral assembly. 

The new political system provided every qualified cit- 
ten of Athens with a chance to help run the city govern- 
nent. All citizens except those of the city’s poorest class 
were eligible for membership of the council and for all 
ster offices. Women were not citizens and could not 
wte or hold office. In time, all public officials except 
generals were chosen annually by drawing lots. Gener- 
уеге elected to office. Politicians who became un- 
Е" could be banished for 10 years by a vote of the 
People. 

The Golden Age. Athens played a leading role in the 
Greek victories over the Persian armies in the two Per- 
sian Wars (490 В.С. and 480-479 B.C). Athens soon be- 
tame head of an alliance called the Delian League, a 
qup of Greek states organized to continue to wage 
We against Persia. The league quickly developed into an 
Atenian empire. The period from 477 to 431 B.C, called 
fie Golden Age, was the most brilliant in Athenian his- 
Wn. Athens became famous as the literary and artistic 
1ге of Greece. 

War and Decline. In 431 B.C, Pericles, leader of Ath- 
fi during its golden age, took the empire into the Pelo- 
Wmesian War against Sparta and its allies. The war 
Wntinued until 404 B.C. Sparta won the war and re- 
ined the most powerful Greek state until 371 B.C., 

Wen it was defeated by Thebes. Athens, like the rest of 
> ece, eventually fell under the control of Philip and 

Sander the Great of Macedon. 

hens never regained its political leadership. But the 
gres Greece's intellectual centre. People still 
in " Athens as a centre of culture under Macedo- 
Firs E ч later under Roman rule. For hundreds of 

E a thy Roman families sent their sons to Athens 
hio, ete their education. However, Athens lost its 

Ee. cultural centre in A.D. 529, when the Byzan- 
зру or Justinian closed the city's schools of phi- 
ie Ages. From about 1100 to 1400, Athens 
Ше, се. During this period, various 
Vestablished firm. ee ae а пй eu $ 
ever, the Turk rule over Athens in the 1400s. 
th, 5 did nothing to rebuild or repair the 


Den nm years after the Greek War of Inde- 

3 Kis ens became the capital of the new king- 
юй ire Athenians then started to restore their 
rent histon ТУ 
Mens was story. During World War 11 (1939-1945), 
Ver (ori open city—that is, the Greeks agreed to 
ШӨ T nor defend Athens. They made this agree- 
ks of ant "to protect the city's historic buildings and 
Hed Athens 201151 bomb attacks. German troops occu- 
ipu, "SIN April 1941, but they abandoned the city 
After 
h ning Маг, archaeologists again began to restore 
ып ын Athens, Since about 1960, new 
^ bod геріасей a large number of structures 
x S.A in the city since the reign of Otto I in the 
Ys affairs, mayor and city council administer the 


ad st 
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Related articles in World Book include: 


Biographies 
Aeschylus Phidias 
Alcibiades Pisistratus 
Aristides Plato 
Aristophanes Praxiteles 
Aristotle Socrates 
Cimon Solon 
Cleisthenes Sophocles 
Demosthenes Themistocles 
Draco Thespis 
Epicurus Thucydides 
Euripides Xenophon 
Lysias Zeno of 
Miltiades Citium 
Pericles 
Other related articles 

Acropolis Greece (pictures) 
Areopagus Greece, Ancient (Education: 
Athena Athens; History) 
Ballot (Older customs) Law (The influence of ancient 
City-state Greece! 
Democracy (Origins of democ- Lyceum 

racy) Marathon 
Drama (Greek drama) Oratory (Beginnings) 
Education (Ancient Greek edu- Parthenon 

cation) Peloponnesian War 
Europe (picture: Ancient Greek Theseus 

drama) Thirty Tyrants 


Atherosclerosis. See Arteriosclerosis. 

Atherton Tableland is an area of high, flat land in 
northeastern Queensland, Australia. Farmers grow to- 
bacco in the irrigated northern district. In the central 
district, which lies at a higher level, farmers grow maize. 
Other farmers keep dairy cattle in the more rugged 
southern district. 

The tableland has an average height of about 760 me- 
tres above sea level. It rises gradually to the east and 
southeast, where Mt. Bartle Frere, 1,611 metres high, 
forms the highest point in Queensland. Tourist attrac- 
tions include the Tinaroo Falls Dam and Lakes Barrine 
and Eacham. à 
Athlete's foot is an infectious skin disease that in- 
volves itching and scaling between the toes and on the 
soles of the feet. The disease is caused by a type of mi- 
croscopic fungus. Nearly everyone comes into contact 
with this fungus, but some people are infected тоге 
easily than others. The fungi thrive on warm, moist skin 
surfaces. As a result, the disease affects many athletes 
and other people whose feet regularly become hot and 
sweaty. 

Athlete's foot st 
the bottoms of the 


arts between the toes and then makes 
feet red and scaly. In some cases, it 
also causes blisters. The disease may spread to other 
parts of the body. It is then known as ringworm (ѕее 
Ringworm). Athlete's foot is sometimes also called ring- 
beo uai ted by—and can be prevented by— 


disease is trea 
Ы drying the feet thoroughly; wearing socks 


ide proper ventilation; using talcum 
i rg ат руд a lotion that kills the 
ШО The fungus is difficult to get rid of ШКУ if 
the toenails become infected. Repeated attac inda d 
lete's foot may occur in such cases. In ня о НЫ g 
lasting cases, a doctor may prescribe a drug 


griseofulvin. 
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A hurdle race is a track event in which competitors run over 
fencelike obstacles called hurdles. The women shown above are 
competing in an indoor high-hurdle race. 


Athletics 


Athletics is a sport in which athletes compete in run- 
ning, walking, jumping, and throwing events. Track 
events consist of running or walking races of various 
distances. Fie/d events are contests in jumping or throw- 
ing. Track and field meetings can be held indoors or 
outdoors. Men and women compete separately in a 
meeting. 

Athletics is one of the most popular sports in the 
world. About 180 nations belong to the International 
Amateur Athletic Federation (IAAF), the governing body 
of athletics. The IAAF recognizes world records in 65 
men's and women’s events, The organization accepts 
world records in metric distances only, except for the 
mile run. The table in this article lists the major men's 
and women's records. 


The track and the field 


The track. Outdoor running tracks are oval in shape 
and usually are laid out in a stadium. IAAF rules specify 
that an outdoor running track should measure no less 
than 400 metres around—and most modern outdoor 
tracks are exactly that length. Older tracks consist of dirt 
or cinders, but most new tracks are made of a water- 
proof synthetic material and can be used in rainy 
weather. 

Indoor tracks have a wooden or synthetic surface, 
and they usually have banked turns. According to IAAF 
rules, the preferred measurement for an indoor track is 
200 metres. 

Outdoor tracks are divided into six or eight lanes. 
Runners must stay in their lanes for all races up to 400 
metres and until they pass the first curve of 800-metre 
races. IAAF rules state that a lane should measure from 
1.22 to 1.25 metres in width. 

The field. Most field events take place in an area en 
closed by the track. But in some meetings one or more 
throwing events are held outside the stadium to protect 
other athletes and spectators who crowd the field area 


The steeplechase includes hurdles and water jum 
water jump, runners step on the hurdle and then leap ini 
shallow end of the water pit to soften the landing. 


or to avoid damaging the artificial turf that GNE 
athletic fields. The field includes runways Miror 
ing events. It also has circ ular areas of mae 
concrete or asphalt for most of the throwing 


Track events 


Track events include a variety of em 
called sprints, stress maximum speed, w wee: races 
races require more endurance. In certain ers must 0 
such as the hurdles and steeplechase, runn ive teams 
over barriers. Other races, called relays, invo 
of runners. istances 

Running races on an outdoor track X pu 
from 100 metres to 10,000 metres. Indoor sean 
measure from 50 metres to 5,000 metres. stadium. Cn 
races and road races are run outside pi ss hillsn 
country competitors run over terra runners ai 
fields. Most road races are open vs winners. The mos 
many races award prize money to the 
common distance for road races 15 


10 kilomet е 
Hurdle races are events In which bir races 
run over obstacles called hurdles. Mos ig There arè 0 
have 10 hurdles spaced at equal inn high nee 
types of hurdle races, inter теш: pin men ап 76 ce 
ate hurdles are 91 centimetres hig th hurdles are 10 
timetres high for women. Mens hig les aré з 
centimetres high. Womens high ИШЕ ыт d 
tres high. Intermediate hurdle пс tition. Mos 
440 yards in men's and womens bids for men an : 
door high-hurdle races are 110 me me over rdle 
metres for women. Runners can see Je norma 
without penalty, but contact with a 
slows down the runner 
The steeplechase i5 
over two kinds of obstac 


000 
a race usually of 3r js 
»s, hurdles an imes- 
les, mire hurdles 2897 үш 
ntimetre din 


Runners must clear 91-ce than the ones use mast 
These hurdles are sturdier thi 


ol e 
put a foot on top rju 55e" 
must cross Water) ater: 
pass over them. Runners mu 


dle ап $ 
onsists of a huro ser SEP 
ump ‹ The steep ес 
ге 


races, and runners may 


times. A water j 
filled pit 3.66 metres sq 


onto the hurdle and leaps across the water. The pit is 70 
centimetres deep at the foot of the hurdle and slopes up 
pthe track level. Most steeplechasers come down in 
the water at the shallow end of the pit to soften their 
landing. 

Walking races are events in which athletes must fol- 
ow certain rules of walking technique. The front foot 
mist touch the ground before the rear foot leaves the 
ground. While the foot is touching the ground, the leg 
mist be unbent for at least one moment. Walkers are 
entitled to one warning for improper form before they 
ir disqualified. Walking races, also called race walking, 
may take place on a track or a road. Most international 
men's walking races cover distances of 20,000 metres or 
3000 metres. Women's world records are recognized 
fortwo distances, 5,000 metres and 10,000 metres. 

Relays are run by teams of four runners. The first 
funner carries a baton about 30 centimetres long. After 
imning a certain distance, called a /eg, the athlete 
lands the baton to the next team member. This ex- 
thange must occur within a zone 20 metres long. If the 
Winners do not exchange the baton within this zone, 
heir team is disqualified. 

The most common relays are run at distances of 400 
Metres or 1,600 metres. The IAAF also keeps world rec- 
tds for relays of 800 metres, 3,200 metres, and—for 
en only—6,000 metres. In these relays, all four mem- 
ets of a team run an equal distance. 


Field events 


On events take place in specially prepared areas, 
Enn the oval track. Typical field competition 
“a th four jumping events and four throwing | 
b. à ^s Jumps are the long jump, triple jump, high 
Ё oe pole vault. The throwing events are the dis- 
A fa они javelin, апа shot-put. Women do not com- 
Mi reco e pole vault or hammer throw. The IAAF does 
d E the women's triple jump. 
hi d events. In the long jump and triple jump, 
mp Ts Jump as far forward as they can. In the high 
Бо vault, competitors leap over a bar as high 
E me Jump, once called the broad jump, is com- 
sin the ae jump into a pit filled with sand. To 
‘ng то Jump, the competitor sprints down a 
te steps ау and leaps from a take-off board. If the ath- 
bil A ju est the board before jumping, the jump is a 
Pet odi length is measured from the front edge of 
hthe oard to the nearest mark the athlete makes 
Slowed th hen there are many competitors, each one 
ality for с jumps, and a certain number of leaders 
"hone ig a more. When fewer athletes compete, 
e distance Ped six jumps. If two jumpers leap the 
hy, ce, the winner is the one with the next-best 
The ty 
hn, conar, ump, originally called the hop, step, and 
рее. Of three continuous jumps, the first two 
Md zh the runway, On the first jump, the athlete 
ond jum опе foot and lands on the same foot. On the 
“dof the E the athlete lands оп the other foot. At the 
Аала, ird jump, the athlete lands on both feet in a 
igh. 
Ha Pes and 


eral pole-vaulters try to propel them- 


9ng thin crossbar held up by two posts 
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In the long jump, athletes speed down a runway and leap from 
a board into a sand pit. A jump is measured from the near edge 
of the board to the closest mark the jumper makes in the sand. 


called uprights. The athletes land on a cushion of foam 
rubber. If a jumper knocks the crossbar off the uprights, 
the jump counts as a miss. Three consecutive misses 
eliminate the jumper. The winner is the one who clears 
the greatest height. In case of a tie, the winner is the one 
with the fewest misses at that height. If still tied, the win- 
ner is the one with the fewest overall misses. 

A high jumper runs toward the bar from any angle 
within a large, semicircular runway. The athlete may use 
any style of jumping, but he or she must take off from 
one foot. In the most popular modern style, called the 
Fosbury flop, jumpers go over with their back to the bar 
and their head clearing first. The style was named after 
American high-jumper Dick Fosbury, who introduced it 
in the late 1960s. ' 

A pole vaulter uses a long pole usually made of fi- 
breglass. He begins his vault by sprinting down a run- 
way, carrying the pole with both hands. As he nears the 


thlete to leap over a bar that rests 
"Th jumper will kick her legs out 


ete her headfirst leap. 


hi mp requires ai 
eden red two poles. This 


and up to compl 
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vaulting pit, he rams the far end of the pole into a wood 
or metal box embedded in the ground. The pole bends 
while he hangs with his back to the ground and his feet 
up. As the pole straightens, helping to thrust him into 
the air, he pulls himself higher and turns his body to 
face the ground. Before he releases the pole, he gives a 
final push with his arms to add to his height. 

Throwing events require athletes to propel an ob- 
ject as far as they can. Competitors in the discus, ham- 
mer, and shot-put all throw from inside a circle. In the 
discus and hammer events, athletes throw from an en- 
closure, called a cage, to protect spectators from wild 
throws. In the javelin event, the athlete runs down a run- 
way marked on the field and throws the javelin before 
reaching a foul line. In each event, the thrown object 
must land within a marked area. If two competitors 
throw the same distance, the tie is decided by the next- 
best throw. 

A discus is a saucer-shaped object usually made of 
wood with a metal rim. The men's discus measures 
about 22 centimetres in diameter and weighs at least 2 
kilograms. The women's discus is about 18 centimetres 
in diameter and weighs at least 1 kilogram. The athlete 
grips the discus with one hand, spins around about 14 
times, and releases it with a sidearm motion to make it 
sail through the air. 

A hammer consists of a steel wire with a metal ball at- 
tached to one end and a handle fastened to the other 
end. The entire hammer weighs 7.26 kilograms and 
measures about 120 centimetres long. Using both 
hands, the thrower grasps the handle and spins around 
three or four times before releasing it. 

A javelin is a spear made of metal or wood. The men's 
javelin measures from 2.6 to 2.7 metres long and weighs 
at least 800 grams. Women throw a javelin that is 2.2 to 
23 metres long and weighs at least 600 grams. The 
thrower holds the javelin by a cord grip near the centre, 
runs with it, and then releases it with an overhand throw 
while running. 

A shot is a metal ball. The men's shot measures about 
12 centimetres in diameter and weighs at least 7.26 kilo- 
grams. The women's shot measures about 10 centime- 

tres in diameter and weighs at least 4 kilograms. Com- 


The shot-put 


(push) a metal ball called a shot They hy 
t They hold the heavy shot 
against their neck and release it with a powerful sain А 


is a throwing event in which the athletes put 


petitors put (push) the shot rather than throw it. The shot 
must be held against the neck to prevent any throwing 
motion. The athlete begins with a strong shove from one 
leg and finishes with a powerful push of the arm. 


The decathlon, heptathlon, and pentathlon 


The decathlon, heptathlon, and pentathlon are com- 
bined competitions, in which an athlete competes in 
several different events over a period of one ortwo 
days. The athletes receive a score for their performance 
in each event, based on IAAF scoring tables. The winner 
is the athlete who receives the highest total score. Thus, 
the competition champion is the best all-around athlete, 
not necessarily the best competitor in any single event 

The decathlon is a 10-event competition for men. It 
takes place over two days. On the first day, the partici- 
pants compete in the 100-metre run, long jump, shot- 
put, high jump, and 400-metre run. On the second day, 
they compete in the high hurdles, discus, pole vault, jar 
elin, and 1,500-metre run. “ 

The heptathlon is a seven-event competition for 
women. On the first day, they begin with the high hur 
dles, followed by the high jump, shot-put, and а 
metre run. On the second day, they compete in the long 
jump, javelin throw, and the 800-metre run. 

The pentathlon, a one-day competition of five e r 
is rarely held today. The heptathlon replaced the p en 
tathlon for women in 1981. The men's рон 
are the long jump, javelin throw, 200-metre run, 
throw, and 1,500-metre run. 


Competition 


Organizations. The IAAF governs internation 
letics. It conducts the athletics World Qu 
and cooperates with the International Oly P olyg 
tee in staging the track and field events of t tional ne 
Games. Other organizations conduct хис ат? 
ings, national championships, and reu e 
ships, such as university, college, regional, 
school meetings. Е interna 

Types of competition, The most трон pet 
tional meetings are the Olympic Games pon began i? 
in 1896, and the World Championships, W «: 

1983. The Olympics are held every four yee еуен 
World Championships are also held even). the African 
Other major international meetings = ens the Euro” 
Championships, the Commonwealth ^ Games, and the 
pean Championships, the Pan America! inst each other!" 
World Cup. Many nations compete agat con Wi 
annual dua/ meetings (competitions betw 


events taking place at the same time. 
each event according to its parti 
er, seve jges à i 
quires a starter, seve ral judc ! ectronic 602 
sometimes as many as а dozen prin judge an 
ment is normally used in place of so judges meas s, 
ers in major meetings. In field em in som Ls 
jumps and throws, and w atch for fou e following 
judges also check to see that athletes 
rules. 
Many meetings take plac s sc ae 
2 i 
Olympics and the World Champions а pionshiP 
events over more than 4 week. Large 


tide so many athletes that they cannot all compete at 
E" these meetings, the athletes must qualify for the 
* Sin preliminaries. Eight competitors normally qual- 
Ý or the finals of track events run in lanes. Most field- 
nt preliminaries reduce the number of finalists to 12. 


History 


ia. innings. The first foot race probably took place 
Саке s of years ago. A foot race is described in the 
E. E poem the ///ad, which was probably com- 
Bio e 7005 B.C. A foot race was the only event in 
ics was Утріс Games, held in Greece in 776 B.C. Ath- 
Тш introduced in England in the 1100s but did 
Reviy i popular until the 1800s. 
p. m in the 1800's. Foot races along the roads be- 
Койрык ih England during the 15005, but races 
ч МЫ tracks did not begin until well into the 
land, Eton se athletics began in the schools of Eng- 
E үп interclass match in 1837. In 1864, 
sty in "hh у competed against Oxford Univer- 
Tolish Ham intervarsity athletics event. The annual 
several 3 ipi began in London in 1866. 
Lin 1895 er nations held championships before 
Ám Athletic e New York Athletic Club met the Lon- 
"0.11 1896, А ai the first notable international meet- 
\трїс Gay thens, Greece, hosted the first modern 
3 ‘ames. Although the athletic performances at 


t 
0 


Ува i Not outstanding, the Olympics stimulated 
Whi o. in the sport. Women's competitions, 
бап узы; part of the first Olympic Games, also 
The ear the late 1800's. 
Weed to sd and mid-1900's. In 1912, 16 countries 
Memati STIN the IAAF to govern men's athletics. An 
ed j ganization for women's competitions 
impio hi 1917. Separate international women's 
Mere har, were held until 1928, when women 
ngt = = Olympic competition. ] 
pnl rais 20's, long-distance runner Paavo Nurmi 
Шем H ed athletics to international popularity. He 
dals а records 35 times and won 9 Olympic gold 
silver medals. Babe Didrikson of the 
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Athletics meetings are pop- 
ular in many countries. Crystal 
Palace in South London has 
an athletics stadium with arti 
ficial lights so events can con 
tinue into the night. 


United States popularized women's athletics. Didrikson 
won two gold medals and a silver medal in the 1932 
Olympic Games. In the 1936 Olympics, Jesse Owens of 
the United States won four gold medals and retired with 
world records in seven events. Early in the 1940's, Cor- 
nelius "Dutch" Warmerdam of the United States cap- 
tured the imagination of the track and field world by 
pole-vaulting higher than 15 feet a total of 43 times. 

During the 19505, athletes broke all previous world 
records except Owens 1935 long-jump mark. Among 
the greatest athletes in this midcentury surge were 
long-distance runner Emil Zatopek of Czechoslovakia, 
and shot-putter Parry O'Brien and discus thrower А! 
Oerter of the United States. Zatopek won 4 Olympic 
gold medals in athletics and held 10 world records at 
the same time. O'Brien broke the shot-put record 13 
times and won 2 firsts, a second, and a fourth in the 
Olympics. Oerter won the Olympic discus throw four 
times. 

Athletics today. The sport has changed greatly since 
the mid-1900s. Performances once thought to be impos- 
sible are common today. In 1954, the British runner 
Roger Bannister became the first person to run the mile 
in less than four minutes. Within the next 20 years, more 
than 200 men had run the mile in under four minutes. In 
the late 1980's, the 50 all-time best performances in each 
event included only a few from before 1980. 

There are a number of reasons for this remarkable 
progress in athletics. They include increased competi- 
tion, especially in Europe, as well as improved training 
methods, equipment, and techniques. Traditionally, ath- 
letics has been an amateur sport. However, the rules 
have been broadened to allow iig на тз чеден 

{ог endorsing athletic shoes or other 
a ed in nvitation events. The op- 


roducts and for appearing ini 
Portunity to earn money has increased the level of com- 


etition. ч 
3 Improved training methods help today's athletes per- 
form well. Training with weights gives athletes greater 
strength for throwing, jumping, and even running. New 
equipment has raised performance levels. Synthetic 


World athletics records 


Event Record Holder 
Men's records 
Running 
100 metres Leroy Burrell 
200 metres ... Pietro Mennea ... 
400 metres ... .. Butch Reynolds .. 
800 metres ... Sebastian Coe . 
1,000 metres ... Sebastian Coe ... 
1,500 metres ... .. Noureddine Morceli . 
1 mile .... . Noureddine Morceli . 
2,000 metres ... . Noureddine Morceli . 
3,000 metres . . Noureddine Morceli . 
5,000 metres . . Haile Gebresilasie 
10,000 metres . Ps +... Halle Gebresilasie ... 
20,000 metres . ...56 min, 55,8 s. .... Arturo Barrios ... 
25,000 metres . 1 hr. 13 min. 55.8 . Toshihiko Seko .. 
30,000 metres . 1 hr. 29 тіп. 18.8 ‚ Toshihiko Seko 
hour run... ++-21,101 metres .... Arturo Barrios ... 
3,000-metre steeplechase . ‚7 min. 59.18 s. .... Moses Kiptanui ...............:. 
Hurdles 
110-metre hurdles .., 


, Colin Jackson . 


400-metre hurdles ... 


Kevin Young 
Relays 
400:metre relay ДИЛ зал але ак nen 37405. .... U.S. national team ....... 
(М. Marsh, L. Burrell, 
D. Mitchell, С. Lewis) 
400-metre relay US. national team ...... s 
|). Drummond, L. Burrell, 
D. Mitchell, A. Cason) 
800-metre relay... eicere nnne 1 min. 18.68 5..... Santa Monica Track Club ....... 
IM. Marsh, L. Burrell, 
F. Heard, C. Lewis) 
TOO metre relay: Aven sasiveveuyrasintaws 2 min. 5429 s. .... U.S. national team ............... 
(А. Valmon, О. Watts, 
M. Johnson, B. Reynolds) 
3,200-metre relay ......................... 7 тіп. 3.89 s. .... Great Britain national team .... 
IP. Elliott, G. Cook, 
6 S. Cram, 5. Coe) 
,000-теїге геіау ........................ 14 min. 388 s, .... West German national team 
(T. Wessinghage, H. Hudak, 
M. Lederer, K. Fleschen) 
Race уу; 
езы s PO EM dE Erano i 1 hr. 17 min. 252 s. ..., Bernardo Segura 
Ee conia Эк Ts Maurizio Damilano 
i ere "d René Piller . 
РИИ ‚‚ Maurizio Damilano 
Jumping 
High jump .... 
Pole vault . . B ES tia 
Long jump (N9oy Du 
Triple jump ..... 8.96 metres .....Ivan Pedroso 


Jonathan Edwards 


„нау... 
.. United States . “ 


.. Algeria ... 
.. Algeria .. 


.. Great Britain 


, West Germany 


Country 


United States . ^s July 6 1994 


ves July 11 1981 
ves July 121985 
‚.. Sept 5, 1933 
ss July 2,185 


.. Algeria 

.. Ethiopia .... 

.. Ethiopia . 

.. Mexico .. 

. Japan .... ‚. March 22,191 

.. Japan .... March 22, 1981 

. Mexico .. March 30,191 
Kenya ... vee Aug. 16,198 


United States 


United States ... Aug 8, 19% 
United States ...«« Aug. 21,18 
United States -= April 17,19 
United States -= Aug: 22: 19 
.. Great Britain 1" jug 3 
Aug” Ш 


Мехсо 
Italy .- 
France 
Italy 


Cuba 
Ukraine 
Cuba 

Great Britai! 


Pent Record 
Men's records (continued) 
Throwing 
Shot put ... 23.12 metres .. 
Discus throw .. . 74.08 metres .. 
Hammer throw . 86.74 metres .. 
гоме: п... 95.66 metres .. 
Decathlon 
Biathlon i.e eire 8,891 points .. 
Women's records 
Running 
100 metres у 
200 metres 
400 metres А 
800 metres . 1 min. 53.28 s. 
1500 metres . 3 min. 5046 s. 
1 mile .... .. 4 min. 1561 s, .... 
2000 metres ..5 min. 25.36 s. 
3,000 metres ...8min. 6.11 s. .... 
5,000 metres . 
10000 metres . 
10000 metres 
Hurdles 
'00-metre hurdles 
400-metre hurdles 
Relays 


400-metre relay 


«+. 1 min, 28.15 s. 


W-metre relay 


беге relay 3 min. 15.17 s. 


3200-metre relay 


ls walking 
metre walk 20 min. 17.19 s. 


41 min. 29 s. 


жыгуу 


ne 
News, Los Altos, California, USA 


7 min. 50.17 s. .... 


22.63 metres .... 
76.80 metres ... 
80.00 metres ... 


7,291 points .... 
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a Country Date 
. Randy Barnes . United States ........ May 20, 1990 
. Jurgen Schult . East Germany......... June 6, 1986 
«Yuriy Syedikh „Soviet Union . | 
Jan Zelezny ‚..Сзесһ Republic ...... Aug. 29, 1993 
рал Овие sve Us evi United States ....... Sept. 4-5, 1992 
-Florence Griffith Joyner ......... United States ......... 
...-Florence Griffith Joyner ......... United States .... 
. .... Marita Koch . East Germany .. 
+ «+ Jarmila Kratochvilova ... . .. Czechoslovakia .. July 26, 1983 
++ Qu Yunxia. . China.. „Sept. 11, 1993 
Paula Ivan . . . Romania «+ July 10, 1989 
«+.» Sonia O'Sullivan . Ireland . « July 8, 1994 
Wang Junxia .... . China... .Sept. 13, 1993 
„Fernanda Ribeiro .. Portugal .. ^. July 22, 1995 
. ..., Wang Junxia .. ... China... ‚+. Sept. 8, 1993 
. Izumi Maki... „. Japan... . Sept. 19, 1993 
. «Yordanka Donkova ............... Bulgaria ............. Aug. 20, 1988 
„ Km Batten iieri nere eel United States ........ Aug. 11, 1995 
. ....East German national team ...... . East Germany .......... Oct. 6, 1985 
(S. Gladisch, S. Rieger, 
1. Auerswald, M. Góhr) 
.. .East German national team ....... East Germany ......... Aug. 9, 1980 
(M. Сӧһг, R. Muller, 
B. Wockel, M. Koch) 
.. Soviet national team ............. Soviet Union .......... Oct. 1, 1988 
(T. Ledovskaya, O. Nazarova, 
M. Pinigina, O. Bryzgina) 
Soviet national team ............. Soviet Union ......... Aug. 5, 1984 
(N. Olizarenko, L. Gurina, 
L Borisova, І. Podyalovskaya) 
Kerry Junna-Saxby ... „Australia ............. Jan. 14, 1990 
1. Ramazanova „„,Ёй5а................ June 8, 1995 
Stefka Kostadinova ....... «s Ви!дагїа............. Аид. 30, 1987 
1 G lina Chistyakova . . „Soviet Union ........ June 11, 1988 
E ,..Ukraine .....:...... Aug. 10, 1995 


... Inessa Kravets 


Soviet Union ......... June 7, 1987 


lya Lisovskaya ..« «ms 
mies Reinsch.. ...East Germany .. July 9, 1988 
Petra Meier-Felke ... ‚..Еав! Септапу......... Sept. 9, 1988 
.. United States ..... Sept. 23-24, 1988 


Jackie Joyner-Kersee 
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tracks, which have more spring, cut a runner's time by 
as much as one second per lap. The use of fibreglass 
vaulting poles instead of wooden ones has reduced 
Warmerdam’s once amazing heights to secondary- 
school performance levels. New techniques also help. In 
the high jump, for example, the use of the Fosbury flop 
adds about 15 centimetres to most jumps. 

Current athletics champions reflect the international 
popularity of the sport. The biggest names in men's ath- 
letics in the 19805 included hurdler Edwin Moses and 
sprinter Carl Lewis of the United States, distance run- 
ners Said Aouita of Morocco and Sebastian Coe of 
Great Britain, pole vaulter Sergey Bubka of the Soviet 
Union, and decathlon athlete Daley Thompson of Great 
Britain. In women's events, sprinter Marita Koch and 
sprinter and long jumper Heike Drechsler of East Ger- 
many were major figures in the 1980s. Also important 
were sprinter Florence Griffith Joyner and long jumper 
and heptathlon competitor Jackie Joyner-Kersee of the 
United States. 


Related articles. See the separate article on Olympic 
Games. See also the following articles: 


Events 
Cross-country Marathon 
Decathlon А Pentathlon 
Discus throw Pole vault 
Hammer throw Running 
High jump Shot-put 
Hurdling Walking 
Javelin 
Biographies 
Bannister, Sir Roger Thorpe, Jim 
Coe, Sebastian Thompson, Daley 
Owens, Jesse Zaharias, Babe Didrikson 
Outline 
1. Athletics 
A. The track 
B. The field 


И. Track events 
A. Running races 
B. Hurdle races 
C. The steeplechase 
D. Walking races 
E. Relays 
Ill. Field events 
A. Jumping events 
B. Throwing events 
IV. The decathlon, heptathlon, and pentathlon 
V. Competition 
A. Organizations 
B. Types of competition 
C. Athletics meetings 
VI. History 
A. Beginnings 
B. Revival in the 18005 
C. The early and mid-I900s 
D. Athletics today 


Questions 
What is one function of a judge in a field t? 
Where did modern athletics begin? s 


Which running races do not take placi 
e on a track? 
Who was Cornelius йл: 


How is the winner of a combined competition determined? 


What is the international governini i 
9 organization for athletics? 
How do medley relays differ from other relays? “pie 


What are a few causes of the pro i 
since ће mid-1900s? progress in athletics performances 


What was the triple jump originally called? 


Athlone is a town on the banks of the River Shannon, the lee 
est river in Ireland. 


is the largest town of Westm 
Athione (pop. 5779 lend. The town lis 12 Host 


in the Republic of Ireland. The town к 
west Bibl on the River Shannon. For location. #6 
Ireland (map). The town has remains ota 
ing from the 1500's, and remains of a Francis 
dating from the 1200's. ; soe B 
Bine has woollen and other textile industries Y 
a market centre for the surrounding farms. 
transmitter was set up near Athlone in 193 е 
Athlone, Earl of (1874-1957), à pec om 
royal family and a military officer, serve! A g 
general of Canada from 1940 to 1946. As OT dian 
eral, he devoted himself to maintaining 190 T 
war effort in World War Il (1939-1945). In 1 (the Unite 
he hosted President Franklin D. Roosevé de P 
States and Prime Minister Winston pure hs 
Britain during two historic wartime con 
residence in Quebec. m. pis full 
The Earl of Athlone was born In он аб Alfred 
was Alexander Augustus Frederick ke E 
George Cambridge. He was the be 1904, he 
Queen Mary, wife of King George Jueen victorie Hè 
Princess Alice, a granddaughter of Q Cosh Amy 
was commissioned an officer in the Bri gg and 
served in the Second Anglo-Boer Y 
World War 1 (1914-1918). He became о. gove" 
1917. From 1923 to 1930, the earl sen? 


general of South Africa. T" 
Athor. See Hathor. (Maced onia Thra 
Athos, Mount. See Greece Churches! 


ious life (The Eastern Orthodox ¢ ор. 
Atlanta (рор. 394,017; metropolitan ато he sorti 
2,833,511) is the capital and largest © |t serves as! 
state of Georgia in the United States: ation @ 
tribution, manufacturing, and transp 

the Southeastern United States- 


The city lies on the Piedmont Plateau in northwest- 

i Georgia and covers 342 square kilometres, The met- 

politan area occupies 13,448 square kilometres. For 

location of Atlanta, see United States (political map). 

the heart of central Atlanta, banks, 

and office buildings cluster around an intersec- 

called Five Points. Peachtree Center, a modern busi- 
complex north of Five Points, includes hotels, office 

gs, restaurants, shops, and convention and enter- 

facilities. The Atlanta City Hall, the State Capi- 

d other government buildings stand southeast of 

Points. Atlanta's famous Peachtree Street runs from 

ntral business district to the northern residential 


ta has a number of cultural, historical, and recre- 
attractions. The Robert W. Woodruff Arts Center 
ts of the Atlanta Memorial Arts Building and the 
ng High Museum of Art. The Memorial Arts 
9 houses theatre companies, the Atlanta Opera, 
inta Symphony Orchestra, and the Atlanta Col- 
of Art. The High Museum of Art is famous for its 
e paintings. 

Martin Luther King, Jr., National Historic Site in- 
the birthplace, church, and tomb of the civil 
Ms leader. The city also has a zoo, numerous parks 
3d playgrounds, and professional baseball, basketball, 
BA football teams. 
Atlanta has many schools of higher education. Geor- 
State University is the city's largest university. The At- 
\ rsity Center is the largest complex of col- 
98 and universities in the United States attended 
linly by black people. 
i - Leading industries in Atlanta make aircraft, 
n icals, communications equipment, furniture, 
i Mand steel products, soft drinks, and textiles. The city 
Те commercial centre of the Southeast and is home 

than 3,000 wholesale firms. Much of the whole- 
trade takes place in the Merchandise Mart in cen- 


1а Hartsfield International Airport is the second 

5t airline terminal in the United States. Railway pas- 

p freight lines, and haulage companies also 
Ita. 


‘Sof the Atlantic Charter 


M e President of the United States of America and the Prime 
рем. Churchill, representing His Majesty's Government 
« Kingdom, being met together, deem it right to 
known certain common principles in the national policies 
"spective countries on which they base their hopes for 
future for the world. 
T countries seek no aggrandizement, territorial or 


р мае desire to see по territorial changes that do not 
€ freely expressed wishes of the peoples con- 
RC respect the right of all peoples to choose the form 

teigr oa Under which they will live; and they wish to see 

È ^ ts and self-government restored to those who 

fourth, th rcibly deprived of them; И 

ї Чогу Vll endeavour, with due respect for their exist- 
Victor o; 9 further the enjoyment by all states, great or 
tand to yea quished, of access, on equal terms, to the 

econ, aW materials of the world which are need 

th ae Prosperity; 

ее bring about the fullest collaboration be- 


During the American Civil War (1861-1865. Atlanta 
served as an arms supply depot for the Confederate 
Army. Union troops led by General William T. Sherman 
captured the city in 1864 and burned most of its build- 
ings. 


After the war, Atlanta started to rebuild New busi- 
nesses opened, and people poured into the city. After 
1900, the growth of firms such as the Coca-Cola Com- 
pany, which has its headquarters in Atlanta, helped lead 
to a further increase in the 

During the 19605, Atlanta was a centre of 
for the civil rights movement. In 1973, й became the first 
major Southern city to elect a black mayor. Today, 
blacks make up about two-thirds of Atlanta's 
Atlantic Charter expressed the post World War II 
aims of the United States and Great Britain. President 
Franklin D. Roosevelt of the United States and Prime 
Minister Winston Churchill of Great Britain adopted the 
declaration in August 1941 during a conference aboard 
ship off the coast of the Canadian province of New- 
foundland. The complete text of the charter is given 
below. 
Atlantic City (pop. 40.199; metropolitan area pop. 
319416) is a large seaside resort in the eastern state of 
New Jersey in the United States. The city lies on Abse- 
con Island, just off the southeast coast of the New Jersey 
mainland. For the city's location, see United States (polit 


Boardwalk— made of wood, steel, and concrete— is 18 
metres wide and stretches along the Atlantic Ocean for 
a total of 104 kilometres. It is lined with hotels, shops. 
restaurants, and theatres. Some of the hotels house 


inos. 
Ж Conceal Plain. See United States (The 


Coastal Lowlands). 
Atlantic Intracoastal Waterway is a sheltered 
water route used by boats along the Atlantic Coast of 


with the object of secur- 
tween all nations in the economic field 
ing, for all, improved labour standards, economic advancement, 


MERE A destruction of the Nazi tyranny, they hope 


lives in freedom from fear and want: 
"vent uch a peace should enable al men to traverse he 
high seas and oce hat all of the nations of the world, for re- 
У iritual reasons, must come to the abandon- 
force. Since no future peace can be 
іг armaments continue to be employed by 


mament of suc! 


Sg ponies the crushing burden of armaments, 


718 Atlantic Ocean 


The Atlantic Intracoastal Waterway is a sheltered water 


route lying along the Atlantic Coast of the United States. It is 
1,930 kilometres long. 


the United States. It consists of a series of rivers, estu- 
aries, inland bays, sounds, and inlets, nearly all linked by 
canals. 

United States Army engineers are continually dredg- 
ing the 1,930-kilometre waterway. Its channel has a 
depth of 3.7 metres or more. Barges and small pleasure 
boats travel on the waterway. These vessels are exposed 
to the open ocean for only about 80 kilometres south 
from Boston, along the Rhode Island coast, and for a 60- 
kilometre stretch along the New Jersey coast. A canal ex- 
tends from Philadelphia to Chesapeake Bay. The remain- 
der of the waterway lies back from the shoreline, or is 
protected by islands and sand bars. 

About 175 bridges cross the Atlantic Intracoastal Wa- 
terway. Twenty-two lighthouses help guide the vessels. 
Water locks lift and lower boats to different levels in the 
Dismal Swamp Canal in eastern Virginia and in eastern 
North Carolina. 

A one-way voyage on the waterway takes about 10 
days for small vessels. The trip presents scenery ranging 
from the busy shipping scenes at New York Harbor to 
the lonely wilderness along the Carolina coast and the 
colourful resorts in Florida. Many colonists in America 
founded settlements on streams and bays of the Atlantic 
seaboard. They were among the first to use the coastal 


and inland waterways for travel, trade, and communica- 
tion along the coast. 


See also Canal; Inland waterway. 
Atlantic Ocean is the second largest body of water in 
the world. Only the Pacific Ocean covers a greater area. 


Many of the world's chief industrial countries lie along 
the coasts of the Atlantic. The Atlantic is the most impor. 
tant ocean for commerce. 

The ancient Romans named the Atlantic after the Atlas 
Mountains. These mountains rose at the western end of 
the Mediterranean Sea, and marked the limits of the 
known world. At/antic probably referred to the fact that 
the ocean lay beyond the Atlas range. 

Location and size. The Atlantic covers about 
81,500,000 square kilometres, not including its gulís and 
bays. With them, its area totals over 106 million square 
kilometres. The Atlantic covers about a third of the 
world's water surface, and over a fifth of the surface of 
the earth. The Map shows that the ocean touches Eu 

i i side. North and South 
rope and Africa on its eastern n 
America form its western boundary. On a map, the At 
lantic resembles an hourglass. The wide parts ofthe 
ocean are called the North and South Atlantic. 

The Atlantic has no definite northern or наса 
boundaries. It runs into the Arctic Ocean on the no n 
and the Antarctic Ocean on the south. Some wo 
phers consider the Arctic Circle the northern ue | 
and the Antarctic Circle the southern boundary. ae 
would make the Atlantic 14,000 kilometres "e » 
say that the Antarctic Ocean is not a р = us 
a part of the Atlantic, Pacific, and Indian - . 
definition, the Atlantic is 16,000 kilometre? E 

The widest part of the Atlantic lies оү кү 
and Spain, a distance of 6,679 kilometres. © ees 
Mexico were included as part of the pm uis 
tance would be 8,000 kilometres. The pm P 
kilometres wide in the north, between Gre 

: ine of the 
co." and islands. The eastern er west 
Atlantic Ocean is 51,500 kilometres юпа " 
ern coastline measures 88,500 kilomet "America form 
bours on the coasts of Europe and ria "nd 50 
an irregular coastline. The coasts of Al s jus easten 
America are fairly regular. Coastal €— orth, Balic 
side of the Atlantic include the Norwe d aters on 
Mediterranean, and Black seas. Coastal rence, the Gulf 
western side include the Gulf of St. ка ДЕ 
of Mexico, and the Caribbean Sea. i er Greenland 
Atlantic include the British Isles, Ice p 
Newfoundland, the West Indies, the 
Islands, and the Cape Verde Islands. n has àn average 

The ocean bed. The Atlantic Ocea cean floor jsut 
depth of about 4,000 metres, but the oC elf (sub 


-ontinental she 
even. The floor includes the continent. ntinents 


col 

merged land in many places around! ridges zd P 
abyss (deep seabed), and underwa 150 metres uro 

The continental shelf lies less eiie s muc 
the surface of the water. The shelf bi southern 6 
480 kilometres wide near North Am ATO fica 
South America, and most of Europ®: ^ co joe 
northern South America it is less 1а. pelf al 


tinenta 
wide. Steep slopes separate the con 


roa the abyss consists of plai 
4,270 to 5490 metres deep. The uni 
the Atlantic is the Milwaukee Dem s Rico x 
the surface. It forms part of the north of Pue 
extremely deep valley in the sea 
Rico 


Agreat underwater ridge called the Mid-Atlantic 
fidge rises in mid-ocean. It extends between an area 
sear Iceland and an area north of Antarctica. Much of 
he ridge lies from 2,100 to 3,000 metres beneath the 
wrface. But it juts out of the water in some places and 
forms such islands as Ascension, the Azores, and Ice- 
lnd, including Surtsey, a volcanic island that first ap- 
peared off Iceland in 1963. 

A deep, narrow valley called the Mid-Atlantic Rift Val- 
ly extends along the crest of the Mid-Atlantic Ridge. 
fath scientists believe this valley divides two sets of the 
grat rigid plates that make up the earth's /ithosphere, 
which includes the hard crust and the solid outer layer 
ofthe mantle. These sets of plates are gradually moving 
ipart. As a result, cracks, running generally from east to 
west, form in the valley floor. Molten rock from the as- 
tenosphere (a molten layer in the mantle beneath the 
100 plates) flows into the cracks and hardens, forming 
new seabed. This process, called sea-floor spreading, 
tuses the Atlantic Ocean to widen about 2.5 centime- 
Tta year. See Continental drift (diagram: The conti- 
"ental drift theory). 

The Atlantic seabed is a storehouse of valuable min- 
бї. Petroleum companies operate oil wells on the 
North American continental shelf and in the North Sea. 
The Mid-Atlantic Ridge contains deposits of copper, 

10, and zinc, But efficient methods of undersea mining 
not yet been developed. 
temperature at the surface of the Atlantic varies 
about 27° Cin the tropics to —2° C on the borders 
^ Arctic and Antarctic oceans. The 30 to 120 metres 
per below the surface have about the same temper- 
ES the surface water. In warm regions, the temper- 
re of deeper water decreases as the depth increases. 
E near the bottom remains at about the freezing 
arem. Several strong currents move through the 
E. Ocean. They extend from the surface to depths 
eral thousand metres. The Gulf Stream in the 
Atlantic carries warm water from the tropics to- 
fino © coast of Europe, This current keeps many ports 

E. nem Europe ice-free all year round. The Lab- 

» dg is a cold current that starts in the Arctic 
il itm ееп Greenland and Canada. It flows south 

i eets the Gulf Stream, where it ends. It gives the 
Rand ene Canada and New England a cold cli- 
Án from the ers shipping by bringing icebergs 
irent; | € Arctic Circle. 
ihe Nort inthe South Atlantic are weaker than those 
te South Я Atlantic because the wind systems above 

ca tlantic are weaker, The Brazil Current carries 
South *r southward from the tropics along the coast 


Sao erica. The Falkland Current, a cold stream, 
Pul ri 3'ong Argentina's coast until it meets the 
tt mo ent Another cold current, the Benguela Cur- 


быу North along Africa's southwestern coast. See 

Deep ‘OW the Ocean moves). 

ta caus bottom waters. The frigid climate of Ant- 
m for $5 nearby waters in the Atlantic to freeze. 
ое i ed is nearly fresh (salt-free), even though 
МЛ їсе ater is salty. As a result, the unfrozen water 
Nay is mains more salt than waters nearby in the 
Perature extremely cold, The salt content and low 

increase the density of the water, and it 
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sinks to the bottom. Antarctic bottom waters have been 
found as far north as New York City, in the United States. 

Deep water originating in the North Atlantic is 
formed in a different way. Water with a high salt content 
from the Gulf Stream mixes with cold water from the 
Arctic Ocean in the area around Greenland. During the 
winter, cold winds further chill the mixed water, and it 
sinks to the bottom. This water flows southward over 
the top of the heavier Antarctic bottom water, and is 
known as deep water. 

The Mediterranean Sea provides another source of 
deep water for the Atlantic. Water in the Mediterranean 
contains more salt than Atlantic waters because of the 
large amount of evaporation from the smaller, inland 
sea. Some Mediterranean water spills into the Atlantic 
through the Strait of Gibraltar. Because the water is very 
dense with salt, it sinks to a depth of over 910 metres. At 
this depth, it spreads as a thin layer over the heavier 
deep water from the Greenland area. 

Ocean life. Fish and other sea animals live through- 
out most of the Atlantic. But they are most abundant in 
water that is rich in tiny drifting plants. These plants pro- 
vide food for fish. The plants, which need sunlight, live 
near the surface of the water. The surface water around 
the continental shelf has an abundance of minerals that 
promote plant growth. As a result, sea animals and 
plants generally thrive. Sea life also is plentiful off west- 
ern Africa and in the far northern and far southern parts 
of the Atlantic. The currents in those areas carry miner- 
als from the deep seabed to the surface. 

The Atlantic provides about a third of the world's 
yearly catch of fish and shellfish. The chief fishing areas 
include the shallow waters of the Dogger Bank in the 
North Sea and of the Grand Banks southeast of New- 

nada. 

hem the Atlantic. Phoenician traders began 
to explore the Atlantic by the 7005 B.C. They ventured ' 
through the Strait of Gibraltar to trade along the — 
Spain and Morocco. They probably reached the Britis! 

| uthern Africa by about 600 В.С. Vikings 
d h Atlantic in the A.D. 8005. 
started to explore the North Atlantic ir d nd 
During the next 200 years, they colonized Greenland an 
Iceland and sailed as far as North America. c 

During the 1300s and 14005, exploration 5 e 
tic increased rapidly. P beet are vee 4 
pe is ЫШКЫП better ships, and naviga- 
oe ee ie improved. Europeans explored most of the 
pes ica by the late 1400. The Veneris 

eu Dias sailed around the southern 
ec peter In 1492, Christopher Columbus _ 
ре North America, proving that ships 
peior PU western Atlantic. During the next 
ee an dea from such nations as England, 1 
es un al, and Spain sailed through most of the 
Atlantic Ocean. itish research ship 
Осеаподгарне a з АЫ үч ofthe Atlantic 


Challenger mane they obtained samples of the At- 
iei bel a Шш number of deep-sea animals 
antic 


and plants. pi 
the 19305, oceanog 
Lede with sonar, an electronic 
based on sound. Previously, ocean de 


hers began to measure 
detecting device 
pth had been 
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measured by lowering a cable of known length to the 
ocean bottom. By the mid-1960s, sonar and other elec- 
tonic devices enabled mapmakers to chart much of the 
Adantic floor. 

The Deep Sea Drilling Project, a scientific study of the 
«ean bottom, took place during the 1960's and 19705. 
for this project, oceanographers on the U.S. research 
ship Glomar Challenger drilled about 100 holes into the 
Mlantic floor. They obtained fossils and minerals from 
more than 910 metres beneath the seabed. Earth scien- 
ists determined the age of fossils from various areas of 
$e ocean floor and then estimated when these areas 
were formed. They found that the bed of the Atlantic is 
much older near the shores than on the Mid-Atlantic 
fige. This discovery indicated that sea-floor spreading 
gradually formed the Atlantic Ocean floor during the 
ist 130 million to 200 million years. 

By the 19605, areas of the Atlantic near some large cit- 
є had become extremely polluted. The ocean con- 
tined sewage carried by rivers, plus pesticides from 
Seairand petroleum that had spilled from tankers. 

Such wastes killed sea life in various coastal waters. But 
pollution probably had little effect on life in large areas 
ofthe Atlantic. By the mid-1970's, most nations on the 
North Atlantic had passed laws restricting practices that 
pollute the ocean. 

Related articles in World Book include: 


lemuda Triangle Gulf Stream 
| m b Horse latitudes 
umbus, Christopher Iceberg 
Dee Labrador Current 
hi; ^ii Ocean 
ing indust: lankton 
Gand Banks ii Si 


Sargasso Sea 
Mantic Provinces are the four Canadian provinces 
New Brunswick, Newfoundland, Nova Scotia, and 


four 
io етс Provinces—New Brunswick, Newfoundland, 
б 


Nova Sci 
Canada's eastern boundary. Prince Edward Island has ri 
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Prince Edward Island. Three of the provinces- New 
Brunswick, Nova Scotia, and Prince Edward Island—are 
sometimes called the Maritime Provinces 

New Brunswick and Nova Scotia form part of the Ca 
nadian mainland. Newfoundland consists of the island of 
Newfoundland and the coast of Labrador. a part of the 
mainland. The Atlantic Provinces cover 540,303 square 
kilometres, or about 5 per cent of the total area of Can 
ada. 

About 9 per cent of Canada's people live in the Atlan 
tic Provinces. About two-thirds of the people have some 
English ancestry. Other large ethnic groups include 
French, Irish, and Scottish. Indians make up ! per cent 
of the population. More than half the people live in cit- 
ies or towns. 

Land and climate. Thick forests grow along the 
clear, swift rivers of New Brunswick, Newfoundland, 
and Nova Scotia. Thousands of lakes and ponds dot the 
rugged, hilly terrain of these provinces. In contrast, 
Prince Edward Island consists mostly of gently rolling 
plains. Many bays and inlets break the coastline of the 
Atlantic Provinces and form excellent natural harbours. 

Most parts of the Atlantic Provinces have cold win- 
ters and warm summers. The inland areas have a wider 
temperature range than the coastal areas. 

Economy. Service industries are the leading eco- 
nomic activity of the Atlantic Provinces. The leading cat- 
egory of service industries is community, social, and 
personal services. The region receives much income 
from federal government grants. 

Manufacturing is the second leading economic activ- 
ity of the Atlantic Provinces. Food processing provides 
the region with more income than any other manufac- 
turing activity. Fish products are the most valuable type 
of processed food produced in the Atlantic Provinces. 


4 М d 
otia, and Prince Edwar 
ich farmland, /eft The port of 


""iWioundland, right, is an important Canadian fishing port. 
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Construction is the third most important economic 
activity of the Atlantic Provinces. Construction is most 
important in Newfoundland, which has a higher per- 
centage of urban residents than the other three prov- 
inces. Iron ore mines in the Labrador section of New- 
foundland supply most of the mining income. 

Potatoes from Prince Edward Island and New Bruns- 
wick are the leading farm product. Cod and lobsters are 
the most valuable fish catches in the Atlantic Provinces. 
New Brunswick is the region's leading timber producer. 

History. Several American Indian tribes lived in what 
are now the Atlantic Provinces before white explorers 
arrived there. These tribes included the Beothuk, Male- 
cite, Micmac, Montagnais, and Naskapi. Viking explor- 
ers established a settlement in what is now Newfound- 
land about A.D. 1000. English and French colonists 
settled in the region during the 1600s and fought for the 
territory. By 1763, Great Britain had gained control of 
what is now Canada. 

In 1848, Nova Scotia became the first British colony to 
be granted self-government. New Brunswick, New- 
foundland, and Prince Edward Island gained this right 

by 1855. In 1867, New Brunswick, Nova Scotia, Ontario, 
and Quebec united and formed the Dominion of Can- 
ada. Prince Edward Island joined the union in 1873. 
Newfoundland did not become a Canadian province 
until 1949, 

The Atlantic Provinces built a strong economy during 
the 18005. They carried on trade with Great Britain and 
the West Indies, and also developed industries and 
farms. In the early 190055, the provinces lost much of 
their trade business to the Southern United States. They 
also began to face increased competition from indus- 
tries in Ontario and Quebec. Many people left to find 
jobs in the United States or in other parts of Canada. The 
economic problems of the region became worse during 
the Great Depression of the 1930's. 

A period of economic expansion began in the 1950s. 
Manufacturing and mining production increased, and 
new motorways and electric power plants were built. 
But today, the Atlantic Provinces still have a lower living 
standard, a lower wage level, and a higher unemploy- 
ment rate than the rest of Canada. These conditions have 
led to proposals for the four provinces to unite into a 
single province. However, such proposals have not 
gained popular support. 

Atlantis was a legendary continent that many people 
believe sank into the Atlantic Ocean thousands of years 
ago. The first mention of Atlantis appeared during the 
3005 B.C. in Critias and Timaeus, two works by the 
Greek philosopher Plato. According to Plato, a brilliant 
civilization once existed on Atlantis. But its people be- 
came corrupt and greedy, and so the gods decided to 
punish them. During one day and night, great explo- 
sions shook Atlantis, and the continent sank into the sea. 

Plato's tale of Atlantis fascinated many people of later 
times. They developed various theories about the loca- 
tion of the continent and how it disappeared. A number 
of expeditions attempted to discover the remains of At- 
lantis. Some people have claimed that Atlantis was the 
basis of all later civilizations. A few have even predicted 
thatthe continent will someday rise from the sea. 

Today, many scholars believe Atlantis was actually the 
island of Thera in the Aegean Sea, about 110 kilometres 


An atlas aids the study of geography. Many atlases have large 
pages so the maps can show areas in detail 


north of the larger island of Crete. Volcanic eruptions 
destroyed most of Thera about 1470 B.C. and ү 
wiped out the Мїпоап civilization, which had Fc 
on both Thera and Crete. Scholars think this civili 

and its collapse inspired Plato's description of A 
Atlas is usually a book of maps. It sometimes in 
facts and figures about places. The term atlas may аў 
be used for volumes which present any subject I 
lustrated or tabular form. 

A geographical atlas usually contains chart 
and tables. They show cities, towns, roads, M d 
rivers, mountains, the size and relationships 0 T 
water areas, and the names of features and b- 
index lists the names of such features and e A 
find them on the maps. Maps may also show E 
bution of many other things such as econor ЫШ 
sources, population, types of climate, cad Five Ps 

Examples of large world atlases with re БАЛ | 
tailed maps are the Times Atlas of the Wor! 4 the RUS 
the Touring Club Italiano Atlas, in Italian, an da 
sian Atlas Mira. Several countries publish e and cül 
lases with maps showing physical, economic, 
tural resources. ra- 

Most historians credit Claudius Ptolemy; ke genas 
pher who lived in Egypt, with publishing t olume 
appeared in the A.D. 1005 as part of an eig rie 
work on mapmaking. Gerardus Mercator, E ES 
tographer, first used the name atlas forac » 
maps in the 15005. Л ir atlases 

Early cartographers drew the maps Іп their aes 
hand. Some of their early works d 
of charts for navigation. The producti a 
creased with B уеп of printing. No vi ished 
the early atlases is Theatrum Orbis Ter Blaeu, à 
in 1570 by Abraham Ortelius of Ar dia series Of 
publishing house in Amsterdam, publis' e 
atlases during the 160055. 

See also Map. 


of atlases in 


Marble statue by an unknown Roman sculptor; Musea Archeologico Nazionale, Naples, Italy 


Nas was forced by Zeus, king of the gods, to support the sky 
In the sculpture above, the sphere represents the sky. 


En Greek mythology, was one of a group of gods 
mm ftans. He was the son of the Titan lapetus and a 
ve named Clymene, and the brother of Prome- 
is tlas and the other Titans fought an unsuccessful 
Wished: Zeus and the other Olympian gods. Zeus 
€d Atlas by forcing him to stand and support the 
Оп his shoulders forever. 
E Greek hero Hercules asked Atlas for help 
E € apples of the Hesperides (see Hesperides). 
Wthe а to get the apples, leaving Hercules to hold 
аот М he returned with the apples, Atlas re- 
bot is е back the sky, hoping to force Hercules to 
ad de t permanently, But Hercules outwitted Atlas 
ceived him into taking up the sky again. 
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Atlas stood in the northwest region of what is now Af- 
rica. The Atlas Mountains, in northwestern Africa, were 
named after him. Books of maps also are named after 
Atlas. Many works of art show Atlas supporting the 
earth, rather than the sky, on his shoulders. 

Atlas. See Space travel (Launch vehicles). 

Atlas Mountains extend for 2,410 kilometres across 
northwestern Africa. They run from Cape Rhir on the At- 
lantic Ocean to Cape Bon on the Mediterranean Sea, 
and cross part of Morocco, Algeria, and Tunisia (see Af- 
rica [terrain map]). They were named after Atlas, the 
Greek Titan (see Atlas). 

The Atlas Mountains are made up of several chains 
that run from southwest to northeast. The southern 
chains are the Grand, or High, Atlas and Anti-Atlas in 
Morocco and the Saharan Atlas in Algeria. The southern 
and northern chains are separated by high plateaus. 
These northern Atlas chains rise along the Mediterra- 
nean coast: the Rif Atlas in Morocco; the Tell Atlas in Al- 
geria; and the Tunisian Atlas. The highest peaks in the 
Atlas Mountains include Jebel Toubkal (4,165 m) and 
Irhil WGoun (4,071 m) in Morocco's Grand Atlas. 

Phosphate rock, iron ore, and manganese are mined 
in the Atlas Mountains. £sparto (alfa grass) grows on the 
high plateaus. Only scrubby vegetation grows on the 
southern slopes. 

Atmosphere is the air which surrounds the earth. Sci- 
entists divide it into four layers: the troposphere, the 
stratosphere, the mesosphere, and the thermosphere. 
See also Air; Earth (The earth's atmosphere; The earth's 
early development); Mesosphere; Planet (Atmospherel; 
Stratosphere; Thermosphere; Troposphere. 
Atmosphere is a measure of atmospheric pressure. 
An atmosphere is a pressure 1.03 kilograms per square 
centimetre of surface. See also Barometer; Pressure. 
Atmospheric pressure. See Pressure. 

Atoll is a circular ring of coral in the open sea, built up 
on a sunken bank, or formed on the crater of a volcano 
that has sunk below the surface of the sea. A thin layer 
of soil generally lodges on the reef, and vegetation 
springs up. Tropical plants thrive on the atoll, and it be- 
comes a coral island. Atolls enclose shallow pools or la- 
goons. One or more channels usually connect the la- 
goon of most atolls to the surrounding sea, on the 
windward side. Atolls are found chiefly in the Pacific 
Ocean. See also Coral. 


An atoll, such as the one 
shown at the left, is a circular 
island that surrounds a body 
of water called a /agoon. The 
cross-section drawing above 
shows that the ring-shaped 
coral reef making up an atoll 
completely encloses the la- 
goon, dark area. 
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Individual atoms of the metals platinum and palladium magni- 
fied about 3 million times appear as yellow dots in this photo- 
graph made with an electron microscope. The yellow areas with 
red or purple centres are clusters of atoms. Colour was added 
electronically to improve the image. Atoms themselves have no 
colour. 


Atom is one of the basic units of matter. Everything 
around us is made up of atoms. An atom is incredibly 
tiny—more than a million times smaller than the thick- 
ness of a human hair. The smallest speck that can be 
seen under an ordinary microscope contains more than 
10 billion atoms. 

Atoms form the building blocks of the simplest sub- 
stances, the chemical elements, Familiar elements in- 
clude hydrogen, oxygen, iron, and lead. Each chemical 
element consists of one basic kind of atom. Compounds 
are more complicated substances composed of two or 
more kinds of atoms linked together in units called mo/- 
ecules. Water, for example, is a compound in which 


The parts of an atom 


An atom consists of three 
basic types of particles called 
protons, neutrons, and elec- 
trons. Protons have a positive 
electric charge, and electrons 
have a negative charge. Neu- 
trons are electrically neutral. 
The protons and neutrons are 
clustered in the nuc/eus, a 


each molecule consists of two atoms of hydrogen linked 
to one atom of oxygen. 

Atoms vary greatly in weight, but they are all about 
the same size. For example, an atom of uranium, the 
heaviest element found in nature, weighs more than 200 
times as much as an atom of hydrogen, the lightest 
known element. However, the diameter of a uranium 
atom is only about 3 times that of a hydrogen atom 

Although among the smallest things in the universe 
atoms are also among the most powerful. Locked within 
them is a huge amount of energy. Scientists have har- 
nessed this energy for the destructive power of weap: 
ons and for the peaceful manufacture of electricity. 


The parts of an atom 


Tiny as atoms are, they consist of even more minute 
particles. The three basic types are protons, neutrons. 
and electrons. Each atom has a definite number of these 
subatomic particles. The protons and neutrons are 
crowded into the nucleus, an exceedingly tiny region a! 
the centre of the atom. If a hydrogen atom were about 6 
kilometres in diameter, its nucleus would be no bigger 
than a tennis ball. The rest of an atom outside the nu- 
cleus is mostly empty space. The electrons whirl , 
through this space, completing billions of trips aroun 
the nucleus each millionth of a second. The fantastic 
speed of the electrons makes atoms behave as if y 
were solid, much as the fast-moving blades ofa fan pi 
venta pencil from being pushed through them. i 

Atoms are often compared to the solar sic 
the nucleus corresponding to the sun and the eee 
corresponding to the planets that orbit the sun. yet 
comparison is not completely accurate, however. ues 
the planets, the electrons do not follow regular, pie 
paths. In addition, the protons and neutrons constan) 
move about at random inside the nucleus. 

The nucleus makes up nearly all the mass pc 
atom. Mass is the quantity of matter in an — са 
proton has a mass roughly equal to that of 1,8 


tiny region near the centre of 
the atom. The electrons whirl 
at fantastic speeds through 
the empty space outside the 
atom's nucleus. 


Neutron Q 


Electron @ 


‘and it would take 1,839 electrons to equal the 

ofa neutron. Each proton carries one unit of posi- 
charge. Each electron carries one unit of 

charge. Neutrons have no electric charge. 

sr most conditions, an atom has the same number 

and electrons, and so the atom is electrically 


з and neutrons are about 100,000 times smaller 
oms, but they are in turn made up of even smaller 
s called quarks. Each proton and neutron con- 
of three quarks. In the laboratory, scientists can 
to combine and form other kinds of sub- 
nic particles besides protons and neutrons. All these 
her particles break down and change into ordinary 
оез in a small fraction of a second. Thus, none of 

mis found in ordinary atoms. However, scientists 
d that protons and neutrons consist of quarks 
gh the study of other subatomic particles. For in- 
on these other particles, see Particle physics 
Separate articles on subatomic particles listed in 
telated articles at the end of this article. 

electrons, unlike the protons and neutrons, do 
nto have smaller parts. Electrons have very little 
mass of an electron in grams may be written 
decimal point followed by 27 noughts and a 9. 
posite electric charges attract. The positively 
деа nucleus therefore exerts a force on the nega- 
Чу charged electrons that keeps them within the 
However, each electron has energy and so is able 
ist the attraction of the nucleus. The more energy 
electron has, the farther from the nucleus it will be. 
lus, electrons are arranged in shells at various dis- 

tes from the nucleus according to how much energy 
Electrons with the least energy are in inner 
$, and those with more energy аге in outer shells. 
Cientists label each electron shell with a number. 
Me shell closest to the nucleus is called shell 1. The 
: shells, in order of increasing distance from the nu- 

are shells 2, 3, 4, 5, 6, and 7. The shells are some- 


aw atoms compare 
ght and size 


Vary greatly in weight, 
are all about the 
"Пе Size. The smallest and 
statom is the hydrogen 
1d gonsists of 1 proton 
к n. The largest 
est atom found in 
Колит аїот. 
ons, 150 neu- 
S and 94 electrons, An 
Plutonium weighs 
200 times as much 
atom of hydrogen. How- 
onium atom is only 
times as large in di- 
“Tas а hydrogen atom. 


Hydrogen atom 
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times named by the letters K, L, M, N, O, P, and Q. Each 
shell can hold only a limited number of electrons. Shell 
1 can hold no more than 2 electrons. Shell 2 can hold 8 
electrons, shell 3 can hold 18, and shell 4 can hold 32. In 
theory, shell 5 can hold 50 electrons, shell 6 can hold 72, 
and shell 7 can hold 98. However, these outer shells are 
never completely filled. 


The properties of atoms 


The atomic number tells us how many protons an 
atom has. All atoms of the same element have the same 
number of protons. For example, every hydrogen atom 
has a single proton, and so the atomic number of hydro- 
gen is 1. The atomic numbers for other natural elements 
range successively up to 92 for uranium, which has 92 
protons in each atom. Tiny amounts of plutonium, which 
has an atomic number of 94, also occur naturally. Ele- 
ments whose atoms have more than 92 protons can be 
created in the laboratory. 

The atomic number determines an element's place in 
the periodic table. This table organizes the elements 
into groups with similar chemical properties. For a re- 
production of the table, see Element, Chemical. 

The mass number is the sum of the protons and 
neutrons in an atom. Although all atoms of an element 
have the same number of protons, they may have differ- 
ent numbers of neutrons. Atoms that have the same 
number of protons but different numbers of neutrons 
are called isotopes. 

Most of the elements in nature have more than one 
isotope. Hydrogen, for example, has three. In the most 
common hydrogen isotope, the nucleus consists only of 
a proton. In the two other hydrogen isotopes, the nu- 
cleus consists of one or two neutrons in addition to the 
proton. Scientists use the mass number to distinguish 
the three isotopes as hydrogen 1, hydrogen 2, and hy- 
drogen 3. They also refer to hydrogen 1 as protium, to 
hydrogen 2 as deuterium, and to hydrogen 3 as tritium. 

In most lighter elements, the nucleus of each atom 


Plutonium atom 
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Electron shells and Y arranged in s/e//s. Starting with the innermost, the shells are numbered 1 
chemical pec етина нечун number of electrons. For example, shell 2 can hold eight. In 


chemical reactions, the outermost shell gains, loses, or shares electrons. 


A fluorine atom has seven electrons in 
shell 2. The atom fills the shell by accept- 
ing one electron from another atom. 


contains about an equal number of protons and neu- 
trons. Most heavier elements, however, have more neu- 
trons than protons. The heaviest elements have about 3 
neutrons for every 2 protons. For example, uranium 238 
has 146 neutrons and 92 protons. 

Atomic weight is the weight of an atom expressed in 
atomic mass units (amu), One amu, also called a dalton, 
equals > the weight of an atom of carbon 12. For most 
atoms, the weight in amu is extremely close to the mass 
number. Atomic mass units are very small. There are 602 
billion trillion amu in a gram. 

Scientists determine the atomic weight of an element 
with more than one isotope by averaging the weights of 
all the isotopes in the proportions in which they occur 
in nature. For example, the atomic weight of chlorine is 
35.453 amu. This value is an average for the two isotopes 
chlorine 35 (atomic weight 34.96885) and chlorine 37 
(atomic weight 36.96590) in the proportions in which 
they occur. 

Electric charge. Although an atom is normally elec- 
trically neutral, it can lose or gain a few electrons in 
some chemical reactions or in a collision with an elec- 
tron or another atom. This gain or loss of electrons pro- 
duces an electrically charged atom called an jon, An 
atom that loses electrons becomes a Positive ion, and an 
atom that gains electrons becomes a negative ion. The 
gain or loss of electrons is called ‘onization, 


The isotopes 

of hydrogen 

Isotopes are atoms of the 
same element that have differ- 
ent numbers of neutrons, Hy- 
drogen, for example, has 
three isotopes. In protium, the 
most common hydrogen iso- 
tope, the nucleus consists of 
one proton. The nucleus of an 
atom of deuterium has one 
proton and one neutron. Two 
neutrons and a proton make 
up the nucleus of the third hy- 
drogen isotope, tritium, 


In a neon atom, shell 2 is filled. As a re- 
sult, neon generally does not enter into 
chemical reactions with other atoms. 


Sodium atom 


Мен бз 
A sodium atom tends to lose its sing! 
electron in shell 3. The filled shell 2 then 
becomes the outermost shell. 


Chemical behaviour. The chemical behaviour of an 
atom is determined largely by the number of electrons 
in its outermost shell. When atoms combine and an 
molecules, electrons in the outermost shell are either 
transferred from one atom to another or shared bena 
tween atoms. The number of electrons involved na 
process is called the va/ency. The atoms of sam Es 
ments can have more than one valency, depen "n 
the number and kind of atoms with which they are 

ined. Я 
: if an atom tends to lose electrons to other a 
valency is positive. If an atom tends to gain Be pee 
valency is negative. For example, sodium ип Een 
its one electron and thus has a valency of i: mugs 
tends to accept one electron from another pere salt 
has a valency of —1. A molecule of ordinary Reis 
consists of one atom of sodium linked to one s sr 
chlorine. The sodium atom donates the electro 
chlorine is able to accept. 

Radioactivity. In some atoms, the nuce The 
change naturally. Such an atom is called gt 
change in the nucleus may be only in the qe б 
of the protons and neutrons. Or the iens bien 
protons and neutrons may change. Wi Ed consists 0 
changes, it gives off radiation. This rad ee nord 
alpha or beta particles or gamma rays. т dan bl 
nium, radium, and all other elements heav 


Proton 


One neutron 


Electron 


Tritium atom 


Deuterium atom 


| 


share radioactive. Some isotopes of lighter elements, 
sh as carbon, are also radioactive. In addition, physi- 
з сап create radioactive isotopes of nearly all ele- 
‘gents in a laboratory by bombarding atoms with pro- 
"ms neutrons, or other subatomic particles. 

"The type of radiation given off by a radioactive nu- 
dus depends on the way the nucleus changes. Gamma 
asare given off if only the arrangement of the protons 
‘péneutrons in the nucleus changes. But alpha or beta 
"ndation is given off if the number of protons and neu- 
wasin the nucleus changes. The atom then becomes 
aatom of a different element. This process is called 
masmutation or radioactive decay. See Radioactivity; 
Tansmutation of elements. 


The forces within an atom 


The field of physics called quantum mechanics deals 
wihthe forces inside an atom and the motions of sub- 
‘tonic particles. This field was opened up in 1913, when 
‘SeDanish physicist Niels Bohr used the quantum the- 
oyto explain the motion of electrons in atoms. Other 

ү further developed quantum mechanics and 

lied its principles to the nucleus as well as to the 

trons. See Quantum mechanics. 

Hectron energy levels. According to quantum me- 
‘thanies, electrons cannot have just any amount of en- 
“у. Instead, electrons are restricted to a limited set of 
‘Motions, each of which has a specific value of energy. 

Mese motions are called quantum states or energy lev- 

Ж When an electron is in a given quantum state, it 

‘és not absorb or give off energy. For this reason, an 

dom can gain or lose energy only if one or more elec- 

Pns change their quantum state. 

| Justas water always seeks its lowest possible level, 

без Seek the state of lowest energy. However, only 

ls nata time can occupy each quantum state. If 

D lower states are filled, other electrons are forced to 

‘Scupy higher states. If all electrons are in the lowest 

боп State, the atom is in its ground state. This con- 
is normal for atoms at ordinary temperatures. 

brin matter is heated to temperatures higher than a 

w hundred degrees, energy is available to raise one or 
tenets to a higher energy level. The atom is 
a ап excited state. However, atoms rarely remain in 
E State for more than a fraction of a second. An 
date electron almost immediately drops to a lower 
is Continues dropping until the atom returns to 
огоц 

two 


and 

thes ^W State, At each succeeding drop, the electron 

Teens 4 tiny packet of radiant energy called a photon. 
9f the photon equals the difference between 

by ten OY levels of the electron. The photons given 

forme eo ons are detected as visible light and other 

| Boro rtromagnetic radiation. 

tons as ginally described the quantum states of elec- 

Hower, bits like those of the planets around the sun. 

"оте Physicists now know that this description is 

electro 


cause an electron is not simply a particle. 

3 n also has some characteristics of a wave. It is 
[d imagine how something could be both a par- 
Mlentists E This difficulty is one of the problems 
ts d in trying to describe the atom to nonsci- 
E 0 So, scientists must use familiar ideas 
$ tondis knowledge of the world as we observe it. 

\ Ons inside the tiny atom differ greatly from 
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those in our everyday world. For this reason, physicists 
can describe the motions of electrons accurately and 
completely only in mathematical terms. 

Forces in the nucleus. The quantum rules that gov- 
ern the motions of electrons also apply to the motions 
of protons and neutrons inside the nucleus. However, 
the force that keeps the nuclear particles together dif- 
fers greatly from the electrical attraction that holds the 
electrons within the atom. Each nuclear particle is at- 
tracted to its nearest neighbour by what is called the nu- 
clear force or, sometimes, the strong interaction. Like 
electric charges repel each other. However, the power- 
ful nuclear force overcomes the mutual repulsion of the 
positively charged protons. It thus keeps the nucleus 
from flying apart. This force dies off quickly, however, 
unless the nuclear particles are extremely close to- 
gether. Electrons are immune to the nuclear force. 

The nuclear force is highly complicated, and no exact 
mathematical description of it has been formulated. 
Nevertheless, a theory known as the nuclear shell model 


Electron energy levels in an atom 


An electron in an atom cannot have just any amount of energy. 
Instead, it is restricted to a limited set of motions, each with a 
specific value of energy. These motions are called energy levels 
or quantum states, An electron absorbs or gives off energy only 
when it changes from one energy level to another. 


Nucleus 


In the atom above, the electron is in its lowest possible energy 
level. Physicists say that such an atom is in its ground state. 


Nucleus Electron 


Heating the atom provides energy to raise the electron toa 
higher energy level. The atom is now in an excited state, 


Nucleus Electron 


The electron drops back almost immediately. As it does so, It 
gives off energy in the form of a photon (particle of light), 
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des reasonably accurate estimates of the energy 
levels in the nucleus. 

One neutron and one proton can occupy each quan- 
tum state in the nucleus. For this reason, a light nucleus 
has a nearly equal number of protons and neutrons. But 
a proton and a neutron in the same state do not have the 
same amount of energy. Each proton is electrically re- 
pelled by all other protons in the nucleus, which in- 
creases its energy. In a nucleus with many protons, the 
difference in energy levels between protons and neu- 
trons is considerable, and more low-energy states are 
available for neutrons than for protons. This fact ex- 
plains why a heavy nucleus has more neutrons than pro- 
tons. 


pro 


How scientists study atoms 


Scientists use a variety of instruments and techniques 
to study atoms. The devices and methods used depend 
on whether the researchers are studying atoms them- 
selves, electrons, nuclear particles, or quarks. 

Researchers use X rays to study the arrangements of 
atoms in regular, repeated patterns, such as in crystals. 
When X rays pass through a crystal, the atoms in the 
crystal diffract (spread out) the X rays in a certain way. 
These diffracted rays produce patterns on photographic 


Tracks made by atomic particles from a 
à device that speeds up the particles, are recorded on film. Phys- 


particle accelerator, 


icists study the tracks to learn about the ch: 


е агасќегіѕі; 
particles that produced them. ота 


film that reveal how far apart the atoms аге and how 
they are arranged. Extremely powerful scanning ele 
tron microscopes, scanning tunnelling microscopes 
and field-emission microscopes enable scientists 
serve the positions of individual atoms. These instr 
ments cannot reveal the structure of atoms 


Scientists study the motions of electrons chiefly by 
analysing the light given off by atoms in 
Instruments called spectrometers break up 
a spectrum with a separate line fo 
light. Each wavelength is related to the difference in e 
ergy between two quantum states in 
termining the wavelengths, scientis 
complete list of energy levels. With the aid of quantum 
mechanics, they can then obtain a description of the 
electron motions in the atom. 

Most of what scientists know about nuclear stri 
has come from experiments with particle accelerators 
These devices bombard the nucleus with beams of 
high-energy electrons or protons. The swift-moving 
electrons or protons can disrupt the motion of pa 
in the nucleus and occasionally even knock some of 
them loose. In some experiments, whole nuclei are a 
celerated and smashed into stationary nuclei. Nuclear 
physicists have developed a wide variety of detectors 
for observing the particles that emerge from these co 
sions. Most of the detectors produce an electric 51998 
when a particle passes through them 


г each wavelength 


atom. After de 


can draw up à 


Development of the atomic theory 


The idea that everything is made up of a few simp* 
parts originated during the 400s B.C in the philosop Y 
of atomism. Atomism was founded by the Greek phos 
opher Leucippus, but his disciple Democritus вас : 
oped the philosophy more fully. Democritus gave bie 
basic particle the name atom, which means uncutta 
He imagined atoms as small, hard particles, all com pr 
posed of the same substance but of different sizes an^ 
shapes. During the 300s B.C, a Greek philosopher, 
named Epicurus incorporated Democritus ideas à Ap 
atoms into his philosophy. About 50 B.C, the di 
losopher and poet Lucretius presented the fun ees s 
principles of atomism in his long poem, On the Na 
of Things. See Atomism. 5 

During ће Middle Ages, the idea of atoms е 
largely ignored. This neglect resulted partly eel » 
fact that atomism had been rejected by Arie me 
cient Greek philosopher whose theories domina", a 


М 5 - i hat atom 
dieval philosophy and science. The шшк urs In the 


n science ё 


leo 

Francis Bacon and Isaac Newton of England Tor 
of Italy believed in atoms. But they could add abe 
to the atomic theory than Democritus had descri?" 

The birth of the modern atomic theory: ow Cre 
Rudjer Boscovich, a scientist born in what is" ong 
atia, suggested that Democritus might have 
in believing that atoms are “uncuttable. Bos ich in tu? 
thought that atoms contain smaller parts í 
contain still smaller parts, and so forth p that these 
damental building blocks of matter. He elt ith no size 
building blocks must be geometric points W moder? 
at all. Today, most atomic physicists accept a 
form of this idea. 


been wr 


opment of the atomic theory advanced 
n chemistry became an exact science during 
Js. Chemists discovered that they could 
nents to form compounds only in certain 
tions according to mass. In 1803, a British 
med John Dalton developed an atomic theory 
ain this discovery. Dalton proposed that each ele- 
ists of a particular kind of atom and that the 
perties of the elements result from differ- 
their atoms. He further suggested that all atoms 
yen element are identical in size, shape, and mass. 
to Dalton's theory, when atoms combine and 
cular compound, they always combine in a 
с ratio. As a result, the composition by 
Жа particular compound is always the same. 
first s of atomic structure. In 1897, 
physicist named Joseph John Thomson discov- 
at atoms are "cuttable. He made this discovery 
ludying the rays that travel between charged 
ates in a vacuum tube. Thomson determined 
consisted of lightweight, negatively 
icles. He had thus discovered electrons. 
diately realized that the electrons must 
atom. He proposed a model of the atom in 


on model was proposed by the British physicist Jo- 
on in 1904. It showed the electrons embedded 
ly charged sphere like seeds in a watermelon. 


Proposed in 1913 by the Danish physicist 
the electron structure. It showed the elec- 
n fixed orbits around the nucleus. 
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which negatively charged electrons were embedded in 
а positively charged sphere. Although Thomson's de- 
scription was far from correct, his work encouraged 
other scientists to investigate the structure of the atom. 
In 1911, the British physicist Ernest Rutherford pre- 
sented his theory of atomic structure. Rutherford, a for- 
mer student of Thomson s, declared that nearly all the 
mass of an atom is concentrated in a tiny nucleus, and 
that the nucleus is surrounded by electrons travelling at 
tremendous speeds through the atom's outer regions. 
Rutherford based his theory on the results of experi- 
ments in which he bombarded thin sheets of gold with 
alpha particles. Most of the particles passed through the 
sheets, which showed that the gold atoms must consist 
chiefly of empty space. But some particles bounced 
back as if they had hit something solid. Rutherford con- 
cluded that these particles had been reflected by a 
strong force from the tiny but heavy nucleus of an atom. 
Rutherford's theory did not explain the arrangement 
of electrons in atoms. In 1913, however, a description of 
the electron structure was proposed by Niels Bohr, a 
Danish physicist who had worked with Rutherford. Bohr 
suggested that electrons could travel only in a certain 
set of orbits around the nucleus. Bohr's original, crude 


atom During the 1900s, physicists have proposed various models of atomic structure, The diagrams 
below show the three most important early models and a present-day model. 


Rutherford model showed the atoms mass concentrated 
Messi nucleus surrounded by electrons. Ernest 
Rutherford, a British physicist, proposed this model in 1911. 


The electron cloud model, a currently accepted model, indi- 


ions within the atom where electrons may be 
argo are most likely to be where a cloud is darkest. 
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picture of the atom was inadequate, but many of the 
ideas behind it proved correct. In 1924, the French phys- 
icist Louis de Broglie proposed that electrons have 
some of waves. By 1928, a correct description 
of the arrangement of electrons had been obtained with 
the help of other physicists, especially Erwin Schró- 
dinger and Wolfgang Pauli of Austria and Max Born and 
Werner Heisenberg of Germany. 

Studying the nucleus. Although physicists under- 
stood the motions of electrons by 1928, the nucleus re- 
mained largely a mystery. Protons had been identified in 
1902, and Rutherford had proposed in 1914 that they 
must form part of the nucleus. But scientists realized 
that the nucleus could not consist of only protons. In 
1932, a British physicist named James Chadwick discov- 
ered the nucleus also contains uncharged particles, or 
neutrons. Also in the early 1930s, scientists developed 
particle accelerators capable of producing energies 
high enough to study the nucleus. 

The pioneers of nuclear physics did not expect that 
they would soon see a practical use for their knowledge. 
In 1938, however, researchers discovered that bombard- 
ing the nucleus of a uranium atom with a neutron 
caused the nucleus to split into two parts and release 
energy. They called the process nuclear fission. The dis- 
covery came a few months before the start of World 
War Il in 1939, and fission was used in atomic bombs 
that helped end the war in 1945. 

The development of atomic weapons made govern- 
ments aware of the importance of nuclear physics. As a 
result, they provided great sums of money for nuclear 
research after the war. Peaceful uses of nuclear fission 
were also a focus of interest. In the 19505, the first nu- 
clear power stations using the isotope uranium-235 
came into service to supply electricity on a wide scale 
by the creation of heat through nuclear fission. 

It was, however, the race to build bigger and better 
nuclear weapons that mainly fuelled nuclear research. In 
the early 19505, U.S. scientists began developing the hy- 
drogen bomb. It was different from the atom bomb be- 
cause it worked by the fusion (joining together) of atoms 
of hydrogen. This fusion process is the one that pro- 
duces heat and light in the sun and other stars. It is diffi- 
cult to control. If scientists could control fusion, they 
could produce heat energy much more cheaply than 
they can by fission because hydrogen is plentiful. 

In the pure study of nuclear physics, the construction 
of accelerators of increasing size and energy has led to 
our learning more and more details about the nucleus. 
Quite early on, researchers realized that the proton and 
neutron could not be simple particles. They also found 
that the neutron did not completely lack an electric 
charge. Instead, it contained equal amounts of positive 
and negative charge. In addition, researchers discov- 
ered hundreds of new particles. These particles were 
sufficiently similar to one another and to protons and 
neutrons to suggest that all nuclear particles might be 
different arrangements of a few simple parts. 

Recent discoveries. By 1964, researchers had turned 
up enough clues to indicate what the fundamental parts 
of protons, neutrons, and other nuclear particles might 
be like. The American physicists Murray Gell-Mann and 
George Zweig thus proposed a theory describing these 
parts. Gell-Mann named the parts quarks, By 1971, physi- 


cists had demonstrated that these particles were much 
smaller than protons and neutrons. 

The success of the quark theory has led to rapid 
progress in subatomic physics. An exact description of 
the force between protons and neutrons has never bees 
formulated because of the complexity of these particles 
However, the force that holds quarks together is becom 
ing well understood and may help physicists eventually 
understand the nuclear force. The question remains 
whether quarks are the final, elementary building blocks 
of atoms. Much research is being devoted to answering 


this question. 
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Questions "T 

What is the difference between an atom's mass number 

atomic number? e 
What three basic types of particles make up an - н 
Why does a heavy nucleus have more neutrons : x 
What determines the chemical гонга of an ato! 
When did the idea of atoms originate 1 ratory? 
How do physicists create radioactive isotopes pi see ял 
On what did Ernest Rutherford base his theory 0 


ture? n atom? 
How does the size of a proton compare with that of a 

What is an /ол? How are ions produced? ? 

How do scientists study the motions of electrons 


Atom smasher. See Particle accelerator. 


by measuring the frequency of electroma! 
given off, or absorbed, by atoms or m 
atomic clock, such frequencies are ext 
ble. Some atomic clocks gain or lose no 
second in 200,000 years. Mechanical in temper? 
turbed by many things, including chang 
ture and the wearing of parts. Atoms an 


іо коліс clocks include caesium atoms, hydrogen 
gems, and molecules of ammonia gas. Atomic clocks 
йо! the time signals sent out to the world from na- 
eal laboratories. In 1958, scientists throughout the 
"dd adopted the vibration rate of an atomic clock as 
estandard for defining time units. 

Memic energy. See Nuclear energy. 

Momic fission. See Nuclear energy (introduction; 
Wear fission); Fission. 

— n See Nuclear energy (Nuclear fusion); 
Momic number. See Atom (The atomic number). 
Momic particle. See Atom (The parts of an atom); 


rücle physics. 
Momic pile. See Nuclear reactor. 
Momic reactor. See Nuclear reactor. 
Momic submarine, or nuc/ear submarine. See Sub- 
Sine (The power plant; Nuclear submarines). 
(occ See Atom (Development of the 
Momic weapon. See Nuclear weapon. 
Atomic weight. See Atom (Atomic weight). 
me isa отра view that а іп 
ing the 4005 B.C. The atomists believed that 
ebasic pe of realty are atoms—indivisible, in- 
particles of matter moving in space. The 
Sought atoms have an original ке. ышта collide 
on As a result of these motions, worlds are 
ет exist for a time, and then disappear. These 
osha the physical objects that exist on them differ 
size, shape, and position of their atoms. 
atomists believed that the motion of the atoms is 
m E" necessity, Thus, every event is the result of 
collisions and, in theory, can be predicted in 
D^ О! орг Epicurus introduced the idea 
ubject to an occasional swerve. He 
the swerve broke the pattern of predetermined 
ents and provided a basis o free will" 
Ee philosophy was formulated by Leucip- 
Bei E in detail by Democritus, taken 
ieibythen led somewhat by Epicurus, and popular- 
м строе Lucretius. dne hest oM for 
omism comes from Lucretius 
ерд Nature of Things. 
Коше e nocritus Epicurus; Lucretius. 
pon ^ isa device that produces a fine spray by 
d. quid through a tiny opening. A common type 
hib Tis that used to spray perfume. It has a rubber 
x d to a short tube. When the bulb is 
eet ajet of air is forced out of the tube. This jet 
таоце the top of another tube that extends down 
Neue Of perfume. The air jet creates a low pres- 
Yate d of the tube, Atmospheric pressure in the 
“Whe ume up the tube and through an open- 
: d ng a spray. 
roe ого! a petrol engine is another type of 
Ste ef 'urettor). Oil-burning furnaces also 
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The atrium was а courtlike reception room in Roman houses. 
This ruined atrium was part of the House of the Faun at Pompeii. 


The word is generally used to describe an act that will 
bring a person or a people back to God. The act may be 
a present, a prayer, an apology, or a special kind of of- 
fering. Christians generally regard the death of Jesus on 
the cross as an atonement for the sins of all people. Jews 
setaside one day each year as a Day of Atonement. They 
call it Yom Kippur. 

See also Scapegoat; Yom Kippur. 

Atrium, in the heart. See Heart. 

Atrium was the central room of early Roman houses. 
The atrium contained the hearth and was used for cook- 
ing, sleeping, and entertaining. A hole in the centre of 
the roof allowed the smoke to escape. As the design of 
Roman houses became more advanced, the kitchen and 
hearth were removed to other locations. The atrium re- 
mained as a formal reception area and centre of family 
life. Rain falling through the opening was caught in a 
central marble basin called the impluvium. А typical 
later Roman atrium was richly decorated. See Rome, 
Ancient (picture: A Roman house). 

The word atrium came to refer to any open courtyard 
surrounded by an arcade. An atrium led to the entrance 
of many Christian churches from the 3005 to the 5005. 
See Architecture (Early Christian architecture; picture). 

„ See Concentration camp; Genocide; Nu- 
remberg trials; Torture; War crime. 
Atropos. See Fates. 
Attaché is an officer attached to a diplomatic office. 
The word is French for attached. An attaché is usually an 
officer of the army, navy, or air force, and is called a mil- 
itary, naval, or air attaché, Commercial, agricultural, or 
labour attachés may also be assigned to a country's em- 
bassy. Most large countries send attachés of some kind. 
Great Britain assigns scientific-research attachés to im- 
portant embassies. 

Cultural and social-welfare officers have attaché sta- 
tus. Attachés usually accompany ambassadors or other 
high officials on missions of state. Their duties are simi- 


lar to those of secretaries. 
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Attachment is the legal term for a court order to seize 
a person's property. It was used in England so long ago 
that no record of its beginnings exists. Some people be- 
lieve that the English got it from the Romans. At first, at- 
tachment provided a way of forcing a person to come to 
court. An officer would take the person's horse, plough, 
or furniture. The owner had to go to court to get these 
goods back. Today, attachment is used chiefly against 
debtors. 
In England, there are two kinds of attachment orders: 
attachment of debts and attachment of earnings. An 
order for attachment of debts is also known as a gar- 
nishment It is used when a debtor cannot pay his debts 
and has no property which can be sold to pay them, but 
is owed money by a third person. The order makes the 
third person's debt payable directly to the creditor. An 
attachment of earnings order makes a debt payable di- 
rectly from a person's earnings to a creditor. It is some- 
times used for paying maintenance to an ex-spouse or 
children after matrimonial proceedings. The money is 
paid directly from the.person's employer to the court. 
Attachment is no longer used to seize the property of a 
debtor. 
See also Debt; Garnishment. 
Attar, also called otto, is the essential oil obtained by 
passing steam through flower petals. Essential oils give 
flowers their particular fragrance. Attar is used to scent 
perfumes and cosmetics. Most attar is obtained from 
roses. Attar of roses is produced mainly in Bulgaria. It 
takes about 1,800 kilograms of rose petals to make 0.5 
kilogram of attar of roses. Perfume manufacturers highly 
value Bulgarian attar of roses because of its rich, floral 
fragrance. 
See also Bulgaria (Agriculture); Perfume. 
Attica. See Athens. 
Attila( ? -A.D. 453) was aking who united the Huns, a 
Mongoloid people that began to invade the Roman Em- 
pire during the late A.D. 300s. Attila inherited the Hun- 
nish kingdom, which was centred roughly in what is 
now Hungary. He conquered surrounding territories, 
until the Huns controlled a region extending from the 
Danube River to the Baltic Sea, and from the Rhine River 
to the Caspian Sea. 

Attila became king in 434, He ruled jointly with his 
brother, Bleda, until he murdered Bleda in 445, From 


435 to 439, Attila conquered many barbarian peoples in 
eastern and central Europe. He forced the East Roman 
Empire to pay him a yearly fee so he would not attack 
But he looted its provinces in southeastern Europe from 
441 to 443, and again in 447. 

Attila then turned his attention to the West Roman 
Empire. In 450, he demanded Honoria, sister of Emperor 
Valentinian III, as his bride, and half the West Roman 
Empire as her inheritance. Valentinian refused. Attila 
stormed into Gaul (now France), but a combined army of 
Romans and barbarians stopped him near Troyes in 451. 
He retreated east of the Rhine River. In 452, he invaded 
Italy, capturing and destroying many cities north ofthe 
Po River. But famine and disease forced his troops to 
withdraw. Attila died in 453, and, with the passage of 
time, the Huns were absorbed into the peoples of 
southeastern Europe. 

Scholars question Attila's historical importance. He 
won battles only against weak enemies. Although he 
seriously threatened the East and West Roman empires, 
he was unable to win decisive victories over them. His 
kingdom collapsed soon after his death. Perhaps his 
greatest importance was his ability to unite the Huns for 
a short time. 

See also Army (table: Châlons); Hun. Я 
Attlee, Clement Richard (1883-1967), was the prime 
minister of the United Kingdom from 1945 to 1951. дей 
led a Labour government which created national hea a 
and welfare services, and took basic industries ys p 
lic ownership. Attlee's government also granted inde- 
pendence to India. du- 

Born in London, the son of a solicitor, Attlee was ба 
cated at Haileybury College and University College, 
ford. While studying to become a barrister, Attlee A 
worked for a boys’ club in Stepney, a Borde eit 
east London. This experience led him to join the eet 
pendent Labour Party in 1907. In 1910, he bci d 
tary of Toynbee Hall, a centre of social work among 
poor of east London. ed 

Attlee had qualified as a barrister in 1906, but s 
practising law in 1909. He lectured in social scien 


the London School of Economics between зини 
1923. During World War | (1914-1918), he saw à andthe 
with the British army in Gallipoli, Mesopotam n bi 
Western Front, reaching the rank of major. Attle! 


Attila‘s empire stretched 
from the Danube River on the 
south to the Baltic Sea on the 
north, and from the Rhine 
River on the west to the Cas- 
pian Sea on the east. In the 
4005, Attila attacked the East 
and West Roman empires. 


Empire of Attila the Hun 


0 800 Kilometres 


е the first Labour mayor of Stepney in 1919. Three 
rs later, іп 1922, he won election to the House of 
as the Labour member for Limehouse, in east 
nion. He held the seat until it was abolished in 1950, 
he became the member for West Walthamstow. 
1924, Attlee was appointed undersecretary of state 
ir in Britain's first Labour government, and post- 
ter general in 1931. But he was not a cabinet mem- 
and refused to join the National Coalition govern- 
In 1931, he was elected deputy leader of the 
iition Labour Party and was narrowly voted leader 
Labour Party in 1935. 
e proved an adroit party manager who was able 
the feuding wings of the Labour movement. He 
oped radical socialist policies which also found 
ortamong the commercial classes. In foreign af- 
Attlee strongly supported the Spanish left in its 
against the Fascists. 
11940, with Britain at war with Germany, Attlee took 
Party into coalition with the Conservative 
nent led by Winston Churchill. Attlee became 
puty prime minister in 1942. He remained in that of- 
il the Allied victory in May 1945. 
July 5, 1945 Attlee led the Labour Party to a sweep- 
Victory at a general election. He won a broad man- 
i for reconstruction. Attlee oversaw the nationaliza- 
tof the coal mining, gas, electricity, and railway 
listries. His government also created Britain's Na- 
Health Service out of public funds. In the tense 
ar world, Attlee strongly promoted the formation 
"Ine North Atlantic Treaty Organisation in 1949. He 
the United States role in European peace- 
‚ and his government sent troops to fight in the 
n civil war. 
€ Was active in promoting independence for 
India and Pakistan. At home, his terse, unflambo- 
“tstyle began to weary voters. Labour's majority was 
Сей in the first general election of 1951. In a second 
“ction that year, the party was defeated. 
20years as Labour Party leader, longer than any 
man has held the post, Attlee retired from Parlia- 
in 1955. He became Earl Attlee in the same year. 
Many other writings, Attlee published two vol- 
E As It Happened (1954) and Twilight of 


ву, Power of. See Power of attorney. 
ey general. See United Kingdom, legal sys- 


; Crispus (17232-1770), was a leader of the 

ап crowd that British troops fired upon in the so- 

5 Boston Massacre" during the American Revolu- 

€ British had stationed four regiments in Boston 

On March 5, 1770, about 400 Bostonians sur- 

à detachment of British troops and goaded 

to firing. Attucks and two other men were killed 

^ Two others died later from their wounds. See 
Revolution. 

S is known of Attucks, but several historians be- 

© Was a runaway slave of mixed black and white 

à In 1888, the city of Boston erected a monument 
! Attucks and the others who died in the inci- 


1, Margaret (1939-  ] isa Canadian poet, 
3nd critic. Atwood first gained recognition for 
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her The Circle Game (1966). Her many other books of po- 
etry include The journals of Susanna Moodie (1970), a 
verse biography of an early Canadian writer; Power Poli- 
tics (1971), an investigation of the limits of male-female 
relationships; and Two-Headed Poems (1978), which 
consists of poems about a mother and child. Her Se- 
lected Poems was published in 1978 and Selected 
Poems Il in 1986. 

Atwood gained a wide reputation as a novelist with 
Surfacing (1972), the story of a woman who searches in 
the world of nature for the meaning of her life. The Edi- 
ble Woman (1969) is a satiric comedy about a woman 
who finds that her personality is being destroyed by her 
relationship with her fiancé. Lady Oracle (1976) is a mix- 
ture of social satire, psychological analysis, and fantasy. 
Bodily Harm (1981) deals with a Canadian journalist and 
her experiences during a revolution in the Caribbean. 
The Handmaid's Tale (1985) is a powerful novel in which 
women living in the United States in the near future are 
stripped of all rights. Cats Eye (1988) is a densely de- 
tailed investigation of the forms of autobiography. 

Many of Atwood's stories were collected in Dancing 
Girls (1977) and Bluebeard's Egg (1983). Atwood's se- 
lected literary essays were collected in Second Words 
(1982). She has written an influential book of criticism 
called Survival: A Thematic Guide to Canadian Literature 
(1972). She has also written children’s books and has ed- 
ited The New Oxtord Book of Canadian Verse in English 
(1982) and co-edited The Oxford Book of Canadian Short 
Stories in English (1986). Margaret Eleanor Atwood was 
born in Ottawa, Ontario. 

Aubergine is a plant grown for its large, shiny- 
skinned fruit. The fruit colour is most often deep purple, 
red, yellow, or white. The shape and colour of the white 
variety have given it the other common name of egg- 
plant. 
The aubergine plant grows as a bush, 60 to 180 centi- 
metres high. The fruits hang among greyish-green hairy 
leaves. The seeds need warm weather to germinate and 


The aubergine is a plant that produces large fruit shaped 
somewhat like an egg. The fruit is usually served as a vegetable. 
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for the fruits to ripen. When there is a short warm sea- 
son, the seeds must be planted in a greenhouse, then 
the seedlings are transplanted out, after warm weather 
begins. The eggplant is believed to come from northern 
India. Today it forms a main item of diet in Mediterra- 
nean cooking, for example in the Greek dish moussaka. 


Scientific The aubergine belongs to the 
nightshade family, Solanaceae. It is classified as Solanum melon- 


gena. 
Aubrey, John (1626-1697), an author and antiquary, is 
best remembered for his Brief Lives, a collection of an- 
ecdotes about such famous men as Francis Bacon, Ben 
Jonson, and Sir Walter Raleigh. It is entertaining, some- 
times libellous, and often inaccurate. As an antiquary, 
Aubrey discovered the great stone circle at Avebury and 
the holes at Stonehenge that are named after him. He 
suggested that Stonehenge and other stone circles were 
originally temples of the Druids. Aubrey was born at 
Easton Piercy, near Chippenham, in Wiltshire, England. 
Aubrietia is a plant of the mustard family. The name is 
sometimes spelt Aubreta. Aubrietias are small, low 
plants that intertwine to form a mat in rock-gardens and 
borders. The plants bear small, hairy, oval leaves and 
pink or purple flowers. Aubrietias grew originally in 
western Asia, but they are now cultivated in many parts 
of the world. Gardeners grow aubrietias from seeds or 
from cuttings. They may cut the plants down to the roots 
after flowering to prevent them growing straggly. 
Aubrietias belong to the mustard 
family, Cruciferae (Brassicaceae), genus Aubrieta. The most pop- 
ular species is A. deltoidea. 
Auchincloss, Louis (1917- ), is an American au- 
thor. He ranks as one of the finest literary observers of 
the American “upper class” of his time. Auchincloss 
knows this group well. Born in Lawrence, New York, 
U.S.A., he attended Groton, a private school; Yale Uni- 
versity; and the University of Virginia. Auchincloss is a 
lawyer with a Wall Street firm in New York City. Many 
characters in his novels are lawyers. 

Auchincloss acknowledged the influence of authors 
Henry James and Edith Wharton. Like them, he sees that 
the traditions of family, social position, and wealth can 
easily decline into snobbishness and materialism. The 
Great World and Timothy Colt (1956) shows a lawyer's 
desire for success and his struggle to satisfy his princi- 
ples. His novel The Rector of Justin (1964) is a study of a 
famous headmaster of a New England preparatory 
school. His stories were collected in The Winthrop Cov- 
enant (1976), Narcissa and Other Fables (1983), and 
Skinny Island (1987). Auchincloss' other novels include / 
Come as a Thief (1972), The Partners (1974), The House of 
the Prophet (1980), and The Golden Calves (1988). He de- 
scribed his early life in an autobiography, A Writer's 
Capital (1974), 

Auchinleck, Sir Claude John Eyre (1 884-1981), а 
British field marshal, served in Egypt and Mesopotamia 
during World War 1 (1914-1918). In World War Il (1939- 
1945), he was commander in chief of Allied forces in 
India in 1941 and again from 1943 until 1947. As com- 
mander in chief in the Middle East (1941-1942) he faced 
the most difficult task of his career. The Eighth Army was 
under strength and ill-equipped. Despite these difficul- 
ties, Auchinleck advanced against the Axis forces, but 
was later thrown back. He regrouped his forces behind 


El Alamein but was removed from command before he 
could attack. He was born at Aldershot, Hampshire Eng: 
land. yy 
Auckland (pop. 855,571), with its suburbs and sati 
cities, is New Zealand's largest population centre Mar 
than a quarter of the nation's people live there. T 
Auckland City Council area's population is 315, 
urban area is centred in the City of Auckland. И 
cludes the surrounding cities of Takapuna, East Go 
Bays, and Birkenhead to the north; Waitemata 
Mount Albert to the west; Manukau, Papakura, 
patoetoe to the south; and a number of smaller 
oughs. The central business area is located a 
Queen Street in Auckland city. Auckland's pl 
mate, employment and recreational opportu 
scenic beauty have attracted people from the P : 
lands, Europe, and other parts of New Zealand; — 


City 

Location. Auckland is built on a narrow isthmus) 
land that links the major part of the North Island 
Northland. It stands between two harbours—ti 
mata on the north and east, and the Manukau onthe 
south and west. The waters of the busy Waitemata 
bour and Hauraki Gulf are sheltered by the arm of the. 
Coromandel Peninsula. A chain of islands in the j 
ther protects the harbour, which is a flooded e 
rounded by numerous volcanic mounds and hi S 
total of 114 volcanic craters have been identified 
area. At least 39 of these were developed as Am 
villages) by the early Maoris. The highest of -— 
cones that remain is 196-metre-high Maungal 
(Mount Eden), once the site of a spectacular pa 
land lies 680 kilometres north of wellington. The 
area covers 101,000 hectares. 

The city centre runs along Queen a cf 
gahape Road to the Quay area. It is a buy 
shopping area. Aotea Centre, a cultural an e 
facility, was built in the mid-1980s. It attracts 
tors. 

The suburbs. Auckland's western suburbs rise 10" 
ward the beautiful Waitakere Ranges, Mer pe 
peak is 1,474 metres above sea level. Bey ences Te 
ranges lies a string of rugged, west coast 

western suburbs include the fertile wine E 
ing areas of the Henderson Valley. To the 
tensive industrial areas, market gardening ubcentres 
lands, and the international airport. Major ihal island, 
are at Takapuna, Henderson, and Wiri. Wil arbour has 
the largest of the islands of the Waitema А from 4000" 
a small but growing population that үйл he fulltime 
20,000 depending on the season. Many Me island. 
residents commute daily to the city. као 3 
260-metres high, dominates the harbour h 

The Waitemata Harbour covers beach and tidal 
name is Maori for sparkling waters. The 
frontage runs for 317 kilometres. dd has exte 

ао! 


The Manukau Harbour on the south 5100 ifor 
sive mudflats and sand banks. Its name I5 covers 
place of wading birds. Manukau Harbour e. But it ca" 
hectares and has 386 kilometres of ror о sandbar 
only be used by coastal shipping becaus® |. jeading f? 
at its entrance and narrow winding chann 
Onehunga Wharf. 


‘eckland r 
city has Waitemata Harbour on its northern and eastern sides. Rangitoto Island, an ex- 


fc v i 
volcano that is now a reserve, dominates the landscape. 


The people and their work 


En than 80 per cent of the people in Auck- 
Mh and aad origin. There are communities of 
tand or сабап реор!е as well as those of New 
ph aa origin. More people of Polynesian de- 
rich uckland than in any other city in the world. 
being ES and Indians also live there. Great efforts 
ey with ade in Auckland to build a multicultural so- 
= а unique New Zealand flavour. 
a M тшш, in the heart of the city, is the 
kr Board е city’s commercial life. The Auckland 
otn which controls both the Waitemata and 
Fel buildin ours, administers the port from its nine- 
dem де Princess Wharf. The building has a 
wharf ni ad terminal and related facilities. Mod- 
à лап ies handle conventional bulk, container, 
tasare hand ^n cargoes. Almost 6.5 million metric 
ies about ү: each year. The Waitemata Harbour re- 
750 coastal and oceangoing ships a year, 


"mer, 
Atho 


"dudin 

Мей Out 30 passenger liners. 
Sa third uo" Zealand's largest port, and it han- 
"etie e nation's imports. About 4.3 million 


ПЕЕ 
fade i Ports and 2.1 million metric tons of ex- 
"de i; handl ough Auckland each year. Most of the 

н lustry, E through Waitemata Harbour. 
"9 nearly on has about 3,350 factories employ- 
„ап incl /000 workers. Industries in and around 
‘ter ang CAM meat works, wineries, tanneries, and 
"y and loht stores. The city also has a range of 
‘olan es, bo Manufacturing industries, which make 
КЫ ods, food and marine products, clothing, elec- 
eg ost ind, s, glassware, plastic products, and 

Ne estat ustry is concentrated south of the city 

5 have developed in the north and west. 


Auckland's coat of arms 
dates from 1911. A ship shows 
the city is a port. A shovel and 
pick represent city council 
works. The horn of plenty sig- 
nifies agriculture. The kiwis 
represent New Zealand. 


Further south at Glenbrook, near Waiuku, a steel mill 
produces steel from scrap. 

Communications. Auckland has a daily newspaper, 
the New Zealand Herald. It has 8 suburban newspapers. 
A large number of magazines are published in the city. 
Auckland has 21 radio stations, three broadcast televi- 
sion channels, and a pay TV service. 


Cultural life and places to visit 


Education. Auckland University includes medical, ar- 
chitectural, engineering, law, and fine arts schools. It is 
complemented by the Manukau Technical Institute and 
the Auckland Technical Institute. A training college for 
teachers is also based in Auckland. About 300 primary, 
intermediate, and secondary schools serve about 
150,000 children. Some state secondary schools, such as 
the Auckland and Mount Albert boys' grammar schools, 
and the Auckland and Epsom girls’ grammar schools, 
have established fine reputations equal to those of the 
top private schools. Private schools include King's and 
St. Kentigern colleges, Diocesan High School, St. Cuth- 
bert's College, and the Sacred Heart Colleges. 
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Architecture. The preservation and renovation of 
such houses as Highwic, Kinder House, and the One- 
hunga Fencible Cottage demonstrate a growing respect 
for older buildings. Auckland's oldest building, a kauri 
plank cottage, was built by pioneer Sir John Logan 
Campbell in 1842. It has been removed from its original 
site on the shore to One Tree Hill. 

Libraries. The Auckland City Council Library has an 
extensive collection of books. The city is also served by 
branch libraries and by libraries operated by other local 
councils in the metropolitan area. 

Museums and art galleries. The Auckland Museum 
was established in 1928 to honour New Zealanders who 
served in World War | (1914-1918). Additions to the mu- 
seum commemorate World War 11 (1939-1945). The mu- 
seum also has the world's finest collection of Maori and 
Polynesian arts and crafts, and a fine library of Pacific 
area literature. 

The Auckland City Council's art gallery has a notable 
collection of New Zealand and European works, and 
also shows travelling exhibitions and events from 
abroad. The Museum of Transport and Technology and 
the Keith Park Memorial have displays that feature New 
Zealand's aeronautical history, pioneer agricultural 
equipment, vintage and veteran cars, a model village, 
and communication technology. 

Theatres. Auckland University's Maidment Theatre, 
the Auckland Town Hall, the Aotea Centre, and other 
venues provide stages for local and touring perform- 
ances. 

Music. The city's musical life centres on the Aotea 
Centre, the Town Hall, and St. Mary's Cathedral, where 
concerts feature local and international artists, The city 
supports its own orchestra, the Auckland Philharmonia 


Orchestra. Rock, jazz, and pop music is presented at 
many city clubs and nightspots. Visiting artists often ap- 
pear at the Western Springs Stadium or the Logan 
Campbell Centre, Auckland Showgrounds. 

Places to visit. Auckland has many parks and 
beaches. The principal central city parks are Auckland 
Domain, Albert Park, Cornwall Park, One Tree Hill, and 
the Parnell Rose Garden. The city's zoo is at Western 
Springs. Kelly Tarlton's Underwater World, on Tamaki 
Drive on the waterfront, opened in 1985. It has the larg- 
est fish aquarium and longest underwater acrylic tun- 
nels in the world. A colonial village at Howick recreates 
a settlement of the mid-1800s. The district was first set- 
tled in 1847. Auckland also has a number of markets, 
amusement parks, walks, golf courses, and galleries. 
Auckland is a major boating centre. The yachts that sail 
in its two extensive harbours have earned it the nick- 
name City of Sails. Each year, at the end of January, over 
a thousand yachts take to Waitemata Harbour in the 
world's biggest one-day regatta. Harbour cruises and 
scenic flights are available. 


Government and services 


Government. Four city councils control Auckland- 
Auckland City, Waitakere, North Shore, and Manukau- 
with district councils in the outlying areas of Rodney 
and Papakura. The Auckland Regional council by 
after water supplies, regional planning, regional parks, 
regional civil defence, and public transport planning 
and funding. Auckland Airport, bus services and the 
city’s harbour facilities are run by private companies. 
Adults and ratepayers elect people to serve on ne 
councils every three years. The Auckland Harbour 
levies charges on ships and cargoes. 


5а 
The Port of $ „Мапа. thas? 
ports нше largest port in New Zealand. Im Parnell is one of the older inner suburbs of Auck by New 
f steel, sugar, ere. "i 
dairy products, meat, and Mois and cereals. Exports include number of shops that offer tourists arts and c 


Zealanders. 


Transport. Diesel buses take people to and from 
Work Diesel passenger trains serve the southern and 
Western suburbs. Ferries run from the city to Devonport 
onthe north shore and to Waiheke Island. Railway lines 
ind three main motorways link Auckland with cities in 
the North Island. Buses for outer suburbs and passenger 
E for other parts of the Auckland region leave 
om the Britomart Place terminal. 
рч Harbour Bridge links the city with the 
E ore. It was opened in Мау 1959. The bridge is 
E long and has a main central span of 244 
Sis ‚ The roadway is 43 metres above the water. 

3 нны the bridge to the Chelsea Sugar Refin- 
к. E ridge has eight lanes for traffic, but no foot- 
^w е Auckland Harbour Bridge Authority originally 
Ж пе bridge, then added extra lanes on each 
tn take " existing structure. The airport at Mangere 

Es е largest jet aircraft. The Royal New Zealand 

оа uses Whenuapai airport. Flying clubs and aer- 

P-dressing planes use Ardmore aerodrome. 
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Auckland Harbour Bridge 
opened in 1959. It links the 
city with the North Shore. The 
bridge is 1,020 metres long. 


History 


Archaeologists have found signs that Maori people 
lived in the Auckland area before A.D. 1300. But the first 
large Maori tribes probably settled during the 13005. 
Various tribes fought for possession of the rich farming 
land and the harbour fishing grounds. They built forts 
on the hills, with trenches, pits, and stockades. About 
1750, the Ngati-whatua tribe gained complete control of 
the land. But fierce fighting between various groups 
continued until 1827. 

Historians do not know which European first landed 
on the present site of Auckland. In November 1769, the 
British explorer James Cook sailed into the Hauraki Gulf. 
He passed to the east of Waiheke Island. But he did not 
see the entrance to Waitemata Harbour or the present 
site of the city. Whalers looking for kauri spars for their 
ships probably visited the harbour. But the missionary 
Samuel Marsden made the first recorded entry into the 
harbour in 1820. 
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Devonport, an older suburb on the north shore of Auckland 
Harbour, is served by ferries. 


In September 1840, the lieutenant governor of New 
Zealand, William Hobson, decided to shift his capital 
from Russell to the area around Waitemata Harbour. He 
decided to name the area after Lord Auckland, the First 
Lord of the Admiralty. The capital was moved to Wel- 
lington in 1865. 

On July 29, 1841, a group of Maori chiefs, including 
Apihai te Kawau, Tinana, and Reweti Tamaki, sold about 
1,214 hectares to the government. The price was £50, 50 
blankets, 20 trousers, 20 shirts, 10 waistcoats, 10 caps, 4 
casks of tobacco, 1 box of pipes, 91 metres of gown 
pieces, 10 iron pots, 1 bag of sugar, 1 bag of flour, and 
20 hatchets. 

The government sold the first land to settlers in April 
of 1841 for 21,299 British pounds. The first two ships of 
migrants for Auckland—the Duchess of Argyle and the 
Jane Gifford—arrived from Greenock, in Scotland, on 
Oct. 9, 1842, carrying 535 settlers, 

Thriving trade and a gold rush at Coromandel, across 
the Firth of Thames, in 1852 caused the city to grow rap- 


idly. The first trams started running in 1902, and the 
town hall was opened in 1911 


See also Maori; 
History of; Zoo. 


Auckland Islands are a group of uninhabited islands 
about 300 kilometres south of New Zealand. New Zea- 
land controls the islands, The islands cover an area of 
606 square kilometres, They are composed of igneous 
rock and covered by glacial moraine. They were discov- 
ered in 1806, Many ships have been wrecked on the 


rocks. Divers often search for sunken ships, hoping to 
recover lost treasures. 


Marsden, Samuel; New Zealand, 


Auction is a sale at which people bid for articles being 
sold. An auctioneer conducts the sale and receives the 
bids. Goods often sold at auctions include antiques 
buildings and land business and industrial equipment 
household furnishings, farm products, livestock, motor 
cars, and works of art. Most livestock prices are deter- 
mined at auction markets. Grain sold at a board of trade 
or stocks sold at a stock exchange are offered in the 
form of an auction. 

National auction laws vary. For example, a law may 
allow a seller to specify that no bids will be accepted 
below a certain figure. Generally, auctions can be di- 
vided into two types—with reserve and without. 

Auctions with reserve are the most common type. 
Unless an announcement has been made to the p 
trary, the bidder may assume that an auction is wit a 
serve. Under this system, the seller reserves the right to 
withhold the article from sale if the seller feels the high- 
est bid is not high enough. In calling for bids, the m 
tioneer invites bidders to make an offer. When the к. 
est bid has been reached, the owner сап still — 
accept the offer. If it is acceptable, the Bee 
clares the item sold, which signifies acceptance 0 

ffer, and creates a binding contract. — ; 
j cocus without reserve are сои ы 2 E 
seller to sell to the highest bidder. But the жез т 
таке the provision that no bid below a pee 
will be accepted. The highest bid, or pte pets 
above the minimum figure, creates a bin ne edi 
The auctioneer posts the terms of sale. A en ea 
right to withdraw his or her bid at any time 
tioneer's hammer falls. А "t 
Auden, W. H. (1907-1973), an Балина Pd He 
best known for the remarkable variety о heir 
wrote ballads, blues, limericks, sonnets, keen m 
verse, oratorios, free verse, /ibrettos {wor 15 1948 for his 
and dramas. Auden won the Pulitzer Prize in 
book-length poem The Age of Anxiety. к He attended 

Wystan Hugh Auden was born in үө re fa group 
Oxford University, where he was the lea ер christianity 
of brilliant writers. In the 19405, dese the problems 
and psychoanalysis as partial solutions 
of civilization. Auden set- 
tled in the United States in 
1939 and became a U.S. cit- 
izen in 1946. In 1972, he re- 
turned to Oxford to live. 

Auden collaborated with 
Christopher Isherwood on 
travel books and several 
symbolic and satirical plays 
in the 19305, including The 
Dog Beneath the Skin 
(1935) and The Ascent of F6 
(1936). He helped write the 
libretto for Russian com- 
poser Igor Stravinsky's 
opera The Rake’s Progress — 
(1951), Many of ‘spe critical 
The Dyer's Hand (1963). 7 f 
Audio surveillance. See \\їгеїаррї detection 
Audiology is a profession devote d adiologists de 
and treatment of hearing problems. deficiency: 
mine whether a person has a hearing 


iso measure the effect of a partial or total hearing loss 
m the patient's ability to communicate. 

Audiologists use behavioural and electrophysiologic 
ests to determine a person's ability to hear. Behavioural 
sis measure how the person responds to a variety of 
sends and vibrations. Electrophysiologic tests measure 
фе electric activity of a person's nervous system in re- 
опе to sound. Audiologists evaluate patients and fit 
tem for hearing aids. Some patients are also taught 
geech reading (lip reading) to supplement their use of 
tearing aids. Corrective treatment also includes training 
hrimprovement of listening skills. 

The audiologist determines the effect that a loss of 
tearing might have on a persons ability to handle 
shoolwork or a job. Language instruction and counsel- 
inj help overcome problems that the hard of hearing 
my have when conversing with other people. 

Audiologists work in a variety of settings. These in- 
tude private offices, hospitals, medical clinics, commu- 
«ty speech and hearing centres, and schools. 
Audiometer. See Deafness (Detection of hearing 
problems). 

Audion tube. See De Forest, Lee; Vacuum tube. 
Audio-visual materials, also known as instructional 
Sedia, are educational devices that work through sight, 
und, or both. Any combination of seeing and hearing 
formation can greatly increase а person's ability to re- 
Sember what he or she learns. 

Teachers use a great variety of audio-visual materials. 
These range from simple devices, such as blackboards, 
complex technology, such as computers. 
ps materials are primarily for seeing. Such mate- 
"is аге often combined with talks and lectures to help 
p visualize and thus understand the information 
atm presented. For example, teachers often use 
A aids pictures, maps, charts, models, or the ac- 
E being discussed. In addition to these com- 
Him т aids, the major forms of visual materials in- 
Men. ackboards and white boards, (2) flip charts, (3) 

ам (4) film strips and slides. 
Hate, ci rds and white boards. Blackboards— made 
" ў glass, or wood—are probably the most widely 
sual aid. The information on a blackboard can be 

id beforehand or the user can write down infor- 

ето а display or seminar. 

ich Ev is an enamel-coated steel surface on 

bind E writes with felt markers. Some white 
bard and u 4 à device that scans what is written on the 

En. es paper copies to give to the audience. 

^- ness of a large pad of paper mounted 

iga Present e user writes information on the pad dur- 

industri, cxt or prepares it beforehand. Business 

al trainers often use flip charts. 
the зни сап display both "solid" and transparent 
‘that do, opaque projector is used to project materi- 
Hen d let light through. This unit can display on 
al ob enlarged image of a book, document, or 
Peer ал) Light from the projector lamp shines on an 
td enlarged 96 of which is reflected by a tilted mirror 
n through a lens onto the screen. 
Onto a Projectors are used to project transparen- 
sheet A Screen. The transparency is a clear plastic 
Me surface еа! printed on it. It is placed on a clear, 
Over the projector lamp. 


je 


Ges 
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Pictor international 


An overhead projector shows pictures or diagrams on а 
screen. A transparency of a computer image can be produced 
using a thermal-wax colour printer connected to a computer. 


Transparencies can be made by several methods, in- 
cluding drawing or writing on a clear plastic sheet. They 
may also be made on a special machine that copies 
printed material onto a sheet of plastic film, which be- 
comes the transparency. Transparencies can also be 
made using a photocopying machine. Computer de- 
signs of graphs, charts, and drawings can be printed out 
as transparencies by a laser printer. Colour transparen- 
cies can be made using photography or a colour photo- 
copying machine. A thermal-wax colour printer con- 
nected to a computer can make transparencies of an 
image designed on the computer. 

A liquid crystal display (LCD) unit that connects to a 
computer creates what may be thought of as an elec- 
tronic transparency. The LCD panel has a thin layer ofa 
substance called /iquid crystal, which changes colour 
when an electric charge is applied to it. The panel picks 
up and displays an image of what appears on the com- 
puter screen. The LCD panel is placed on an overhead 
projector to be projected onto a screen. LCD panels 
may be coloured or black-and-white. LCD units are use- 
ful because computer images can be changed and up- 
dated easily. LCD panels are also convenient as they are 
lightweight and inexpensive. 

Filmstrips and slides. A filmstrip is a strip of 35- 
millimetre film with a series of related still images that 
are displayed by a projector. Filmstrip projectors can be 
controlled by hand or electrically by remote units. A rec- 
ord player or tape recorder attached to the projector 
may provide sound. Some projectors have built-in tape 
players, and some cassette tapes have a signal recorded 
on them that advances the filmstrip automatically. 

A 35-millimetre slide projector is used to show slides, 
which are individual transparent photographs. Slides 
are arranged in a tray from which they individually drop 
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between the light and the lens that projects them. They 
can also be rearranged to create different slide shows. 
Most slide projectors have a remote control device that 
enables the presenter to manage the show from any- 
where in the room. A tape player can also add sound to 
a slide show. 

A device called a dissolve unit allows two or more 
slide projectors to work together. The unit causes the 
image from one slide to fade out while another picture 
fades in on the same screen. As many as 100 or more 
projectors with dissolve units can be worked together 
through the use of an interface programmer board, an 
electronic device that plugs into a computer. Museums, 
tourist centres, and sales conventions often use such 
slide presentations. 

Teachers can use computer graphics to develop slide 
shows. Computer graphics is a term that refers both to 
the use of computers to create pictures and to the pic- 
tures themselves. See Computer graphics. 

Audio materials are primarily for hearing. They in- 
clude gramophone records, audio cassette tapes, audio 
compact discs (CD's), and the machines on which they 
are played. These materials are used to listen to music, 
stories, poetry readings, dramatic performances, and 
speeches. With tape recorders, students can record and 
listen to themselves. People also record lectures to re- 
view later. 

Multisensory materials are designed for both see- 
ing and hearing. A filmstrip or slide projector combined 
with an audiotape is an example of a simple multisen- 
sory medium. More sophisticated multisensory aids in- 
clude films, computers, and telecommunication equip- 
ment. 

Films, especially 16-millimetre films, were once a 
major instructional tool. Videotape is easier to use, 
more durable than film, and less expensive. Videocas- 
sette recorders (VCR's) play back the tapes, which stu- 
dents usually view on television sets. 

A videodisc is a flat, round platter that is played ona 
videodisc player. The player uses a laser to convert the 
pictures and sounds recorded on the videodisc into TV 
signals. The clarity of the TV image provided by vid- 
eodisc is superior to that of videotape. 

There are three levels of videodisc players. Level 7 al- 
lows only the playback of the material. Level 2 enables 
the viewer to quickly seek and select different parts of 
the disc to view. Leve/ 3 players are linked to a com- 
puter. These players permit the user to interact with the 

video. For example, a student can answer a test question 
and have the disc respond automatically. 

Many schools have a video-production system, which 
includes equipment to tape and play back videos. More 
sophisticated systems have cameras, editing equipment, 
and audio equipment. They may also have computer 
graphics devices to create visual effects in producing 
videos. School video-production systems are used by 
teachers to produce educational material as well as by 
students learning to work with television, 

The standard way to view videotapes is on a TV set. 
For large audiences, however, a video projector can be 
used to project a large image onto a screen. Some video 
projectors can work witha computer to display output 
from a computer program. 

Computers are a major new force in education, Origi- 
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‘aly теш 
Flight simulators are a safe, accurate, and relaten a E 
sive way to train pilots to fly aircraft. The Mos 

tate all aspects of flight, including emergency 5! 


iti lar 
nally, they were only used as an addition tores 
learning programmes, such as for a mat o t check 
Students can now use computer tutoríals pe student 
their answers and provide additional help i 
gives a wrong answer. 

A language laboratory has booths ers. Students 
and computer terminals or tape recor d by a person 
learn by listening to tape recordings та pm 
who can speak the language fluently. See 
(picture: A language laboratory). a conditions) 

Computer simulations (models of exa t the dangers 
are used to experience situations withou [e pilots in 
associated with the real world. For Mni aero- 
training use flight simulators, which Me also be use 
plane in flight. Computer simulations ca lation may be 
by an entire class. The scene for the pia е com 
projected onto a screen for the class ls the class | 
puter manages the input and output, w nted in the sim 
tries to work through the situation pres n involves 
ulation. For example, one simulation pr biology class 


gram 
Ани іпа 
city or town planning, апа опе used y. An advantage 0 


with headphones 


ivities i ant colon co 
portrays the activities in an "lass can use one CON 
these programs is that a whole ст than providing 


puter, which is less costly for sc 
ivi mputers. i 

чб is the most recent developmen, sound 

tion and training. It uses computers id The inform? 

and visuals in response to a users Ue (see CO 

tion is generally stored оп a compact 

disc). 


it 
transm 
; ; used to 
Telecommunication equipment is u 


wd receive information over long distances. Modern 
communication systems have allowed a develop- 
sent in instructional media known as distance educa- 
ton Distance education involves the use of satellites or 
able TV to transmit a lecture or other educational pre- 
sentation to many locations. This enables many schools 
ю аге a class taught by one teacher. Distance educa- 
ton provides many students with instruction that would 
«tbe available to them otherwise. For example, a small 
wlege with limited resources could show on television 
10255 taught by a well-known professor at a large uni- 
versity. 

Related articles in Wor/d Book include: 

Compact disc Filmstrip 

Computer (Other uses) 

Audit is the examination and checking of financial ac- 
cunts by a professional auditor (accountant) who has 
fad no part in their preparation. The accounts may be 
hose of a public, private, or non-profit organization. The 
tbject of the audit is to make sure that the accounts of 
Beorganization give a true and accurate picture of 
business activities. The audit is an important part of ac- 
counting. 

h many countries all but the smallest companies have 
feir accounts audited by an auditor who is independ- 
#101 the company. Both private companies and public 
nizations may be required by law to have an audit. 
organization which has its accounts audited benefits 
use of the confidence it gives to the shareholders, 
Бетті», and any others involved in its activities, 
E — that professional accountancy proce- 
on standards demanded by the government or 

atory body have been followed. Auditors must be 
E = information they need to make sure the ac- 
эри е accurate and that the balance sheet and 
Кор accounts аге in agreement with account 
E pas information is not made available, the fi- 

m ement issued by the auditor will say so and 

трапу will lose credibility. 

ting ah audit comes from the Latin word auditus, 
ж нш Auditing began in ancient times but 
lenior dy ting techniques originated in the United 
te auditor 179 the mid-1 8005. At that time the role of 
Ray that their ann to satisfy shareholders of a com- 
уен of ^ ‘rectors’ accounts gave a fair and objec- 
олау sh е position and results of the company. 

inia соу were selected to carry out the 
tors, 9 : ually they were replaced by professional 
tently the | audit was also used to detect fraud. More 
te de р egal requirement for an audit has led to 
Mecialize s of large firms of accountants, who 
inches in audits, The larger accountancy firms have 
[UM Most countries of the world to carry out 
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МОГУ canal. See Ear (The outer ear; diagrams). 
dirne See Ear (The inner ear). 

Маць be. See Eustachian tube. 

Sone Da James (1785-1851), an American, 

Uite at € first to study and paint the birds of the 
| Чит, m His lifelike paintings of birds in their natu- 

His life Ug brought him fame and fortune. 

about ye dubon's diaries and letters created a mys- 

"ents indic 5 background and parentage, but docu- 
ate that he was born on April 26, 1785, at Les 
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John James Audubon was a famous American naturalist and 
artist. He is best known for his colourful and realistic water col- 
ours and paintings of birds, such as this passenger pigeon. 


Cayes, Santo Domingo (now Haiti). His mother, a Creole 
of Haiti, died soon after his birth. Records show that the 
boy, known as Jean Rabin, was taken to France by his fa- 
ther, Jean Audubon, who was a French sea captain. Au- 
dubon and his wife legally adopted the boy when he 
was 8 years old. These records disprove the claims by 
Audubon's descendants, derived from passages in his 
diaries and letters, that Audubon was the Lost Dauphin 
of France. 

In 1803, Captain Audubon sent the youth to live on an 
estate called Mill Grove near Philadelphia, Pennsylvania, 
U.S.A. There, young Audubon spent much time drawing 
birds. He and Ferdinand Rozier opened a general store 
in Louisville, Kentucky, in 1807. Audubon married a Mill 
Grove neighbour, Lucy Bakewell, the next year. He failed 
in several business ventures. While Rozier conducted 
their business, Audubon wandered through the coun- 
tryside looking for birds. His business career ended in 
1819 when he was jailed for debt. He entered a plea of 
bankruptcy to gain his freedom. 

In 1820, Audubon conceived the idea of publishing a 
collection of paintings of American birds. His family fol- 
lowed him to Louisiana, where he painted birds in their 
natural surroundings. His wife worked as à governess 
and teacher to support the family. Audubon drew por- 
traits and taught music and drawing. 

His works. Unable to find an American publisher, 
Audubon went to England and Scotland in 1826. His pic- 
tures created a sensation, and he published Birds of 
America (1826-1838), a work of 87 parts containing 435 
life-sized, coloured engravings made from his water col- 
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Audubon painted his self-portrait, above, in about 1822. 


ours. Audubon and William MacGillivray, a Scottish nat- 
uralist, wrote a text, Ornithological Biography (1831- 
1839). 

Audubon returned to the United States in 1839, and 
published American editions of his bird paintings. Later, 
Audubon worked with John Bachman on The Viviparous 
Quadrupeds of North America (1842-1854). Audubon 
made his last collecting trip, along the Missouri River, in 
1843. 

Audubon Society, National, in the United States, is 
one of the oldest and largest national conservation or- 
ganizations in the world. It was founded in 1905 and 
named after the American bird artist and naturalist John 
James Audubon. The society is dedicated to the long- 
term protection and the wise use of wildlife and of land, 
water, and other natural resources; the protection of life 
from pollution, radiation, and toxic substances; and the 
easing of global problems caused by overpopulation 
and the depletion of natural resources. 

The society has about 625 chapters and affiliated 
clubs and 10 regional offices. The society also maintains 
a legislative centre in Washington, D.C, U.S.A. Audu- 
bon’s sanctuary system protects more than 101 ,000 hec- 
tares of wildlife habitat and many endangered species. 

See also Audubon, John James; Bird (Bird study and 
protection), 

Auer, Leopold (1845-1930), a Hungarian violinist, be- 
came one of the most famous violin teachers of his time. 
Auer inaugurated a new method of violin playing and 
bow technique. In 1868, he became a professor at the St. 
Petersburg Conservatory in Russia, holding the position 
until 1917. Among Auer's famous students were Mischa 
Elman, Jascha Heifetz, and Nathan Milstein. Auer wrote 
about his teaching methods in Violin Playing as | Teach 
1t (1921) and Violin Masterworks and Their Interpreta- 
tion (1925). He also wrote an autobiography, My Long 
Life in Music (1923). Auer was born in Veszprém. 


Augean stables, in Greek and Roman mythology, 
were the stables belonging to Augeas, king of Elis. The 
stables had not been cleaned for 30 years. Hercules had 
to clean these stables out one day. This task was one of 
the 12 great labours that he had to perform in the serv- 
ice of Eurystheus, king of Mycenae and Tiryns. Hercules 
cleaned the stables by making the Alpheus and Peneus 
rivers flow through them. The expression “cleansing the 
Augean stables" is sometimes applied to the work of 
those people who try to improve bad conditions. See 
also Hercules. » 
Auger mining. See Coal (Surface mining). 
Augrabies Falls, on the Orange River in South Af- 
rica, are among the world's great waterfalls. They are 
about 90 kilometres west of Upington, in the northern 
Cape Province. The name Augrabies, meaning — 
place, a place of great noise, and a rocky waterfall, wa 
an accurate description of the falls by the ba Pes 
Khoikhoin people. European explorers had calle Mr 
falls King George's Cataract, or Hercules Falls. But 
ikhoin name stuck. А 
ace river flows over granite and gneiss rocks. = 
series of rapids, the river drops more than 150 т 
The pool into which the falls plunge is so brig 2 
some places it has never been measured. TI е em 
National Park, established v pe is an area of a 

,000 hectares around the falls. ? TENE 
душы (рор. 245,193) is a commercial «еса 
trial city in southern Germany. For Mee di 
many (political map). Augsburg is edi s is ay 
preserved medieval and Renaissance bui ve aud 
landmarks include the Augsburg Cathedra MM 
from the 9005; and the town hall, complete pe 
number of beautiful Renaissance buildings epee 
Maximilianstrasse and Karolinenstrasse, n amo 
streets in the city centre. Factories in A mad 
facture such products as chemicals, electri 

‚ and textiles. ў ater 
вота founded Augsburg іп 15 nce be- 
made it a provincial capital of their pus during the 
came a thriving commercial and trade bur leaders 
Middle Ages. Protestant and Roman oye differences 
met in Augsburg in 1530 to try to sett : bombing da 
During World War II (1939-1945), Allie D were s00 
aged much of the city. The damaged are 
rebuilt. 
Augur was the title given to peop 
who interpreted signs for governme 
believed that the gods revealed gat 
certain signs or omens, such as thun ine 
the flight and cries of birds, the move 
and mice. 

Officials sought the advice of аца 
ning important tasks. They might del 
ventures or call off public meetings; sedie 
ported unfavourable signs. Ө ш 40s BC, how 
gurs in the early Roman Republic. ad the power ® 
ever, they used 16, Some augurs тШ Г Augus 
their positions to further their own а it Je bor 
dressed in a trabea йе uei 
der). They belonged to the pa a К 

Shen oe og the word augury to epe happen in 
or an omen that supposedly reveals W 
the future. See also Omen; Oracle. 
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isthe eighth month of the year according to 
rian calendar, which is used in almost all the 
dd today. The Romans called the month Sextilis, 

h means sixth. They later renamed it in honour of 
eror Augustus. During Augustus reign, the 
n Senate lengthened the month to 31 days by tak- 
day from February. 
Inthe temperate zone of the Northern Hemisphere, 
imustis the height of summer. The longest days of the 
mirare past, but August is apt to be one of the hottest 
ір In far northern regions and high mountain 
qus, chilly nights and frosts warn that summer is 
‘wally at an end. In the Southern Hemisphere, August 
Sals that winter will soon be over. 


a 
important August events 


liam Clark, a leader of the Lewis and Clark Expedi- 
ї born 1770. 
in Melville, novelist who wrote Moby-Dick, born 


Charles Gregory, explorer of Australia, born 


y declared war on Russia, part of the beginning 
d War |, 1914. 
d States census began, 1790. 
Tyndall, British physicist, born 1820. 
topher Columbus set sail from Palos, Spain, on his 
Voyage across the Atlantic, 1492. 
red Deakin, Australian statesman, born 1856. 
y Baldwin, British prime minister, born 1867. 
oger Casement, Irish patriot, executed for treason 
sritish, 1916. 
Percy Bysshe Shelley born 1792. 
n Elizabeth, the Queen Mother, mother of Queen 
h II of the United Kingdom, born 1900. 
and Germany at war, 1914. 
rd Eyre, explorer of Australia, born 1815. 
Maupassant, French novelist and short-story 
born 1850. 
Armstrong, U.S. astronaut and first person to walk 
e moon, born 1930. 
test ban treaty, banning nuclear tests in air, 
EN oo water, was signed by UK, U.S.A, and 
glish had their first sight of the Spanish Armada 
asion fleet, 1588. 
Patriot Daniel O'Connell born 1775. 
ly Roman Empire came to an end, 1806. 
Lord Tennyson, English poet, born 1809. 
Alfred Isaacs, first native-born governor general of 
lia, born 1855. 
exander Fleming, discoverer of penicillin, born 


Aug. 6—first woman to 


Stone-sardonyx swim English Channel 
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Activities. Goldenrod and other tall-growing flowers 
of late summer brighten the fields of the Northern Hem- 
isphere in August. The insects of fields and woods are 
more numerous than in other months. Some migratory 
birds are already preparing to fly south by the time the 
month of August arrives. 

In Europe, August is traditionally a holiday month 
when schools are closed. 

Special days. Bolivia, Ecuador, India, Pakistan, and 
Switzerland celebrate national independence days in 
August. Roman Catholics celebrate the feast of the As- 
sumption on August 15. The Assumption was pro- 
claimed a church doctrine in 1950 by Pope Pius XII. 

August symbols. The special flowers of August are 


— Gertrude Ederle became the first woman to successfully 
swim the English Channel, 1926. 
— An American bomber dropped the first atomic bomb 
used in warfare, on Hiroshima, Japan, 1945. 
— Jamaica became independent, 1962. 
7 Louis S. B. Leakey, Kenyan anthropologist, born 1903. 
8 Ernest Orlando Lawrence, American atomic physicist 
and Nobel Prize winner, born 1901. 
— The Battle of Britain between the RAF and the German 
air force, began 1940. 
9 Izaak Walton, English author, born 1593. 
— Poet and dramatist John Dryden born 1631. 
— Richard M. Nixon became the first U.S. President ever to 
resign from office, 1974. 
10 Smithsonian Institution founded in the United States, 
1846. 
— Herbert Hoover, 31st President of the United States, 
born in West Branch, lowa, 1874. 
11 Gifford Pinchot, U.S. conservationist and statesman, 
born 1865. 
12 Thomas Edison invented the phonograph, 1877. 
— The United States annexed Hawaii, 1898 
— Zia ul-Haq, Pakistani soldier and president 1977-1988, 
born 1924. 
13 Spanish conquerors captured Mexico City from the Az- 
ie Oak harpshooter, born 1860. 
— Annie О: S ter, born 
— Radio and зп pioneer John Logie Baird born 
1888. 
— East Germans began building the Berlin Wall, 1961. 
14 John Galsworthy, English novelist, born 1867. | 
— Felix Wankel, German inventor of the rotary car engine, 
born 1902. 
— The Atlantic Charter made public, 1941. 
— Japan surrendered to the allies at the end of World War 
11, 1945. 
— Independence day celebrated in Pakistan. 


Aug. 15—India gains 


Aug 6—atomic 
9 independence 


bomb dropped on 
Hiroshima 
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the poppy and the gladiolus. The gems of August are 
the sardonyx and the peridot. 


Quotations 


All the long August afternoon, 
The little drowsy stream 
Whispers a melancholy tune 
As if it dreamed of June, 
And whispered in its dream. 
William Dean Howells 


In the first drowsy heat of August noon 
Comes the plumed goldenrod with flaunting train, 
And lifts her yellow head along the way. 

Judd 


Important August events 


15 Napoleon Bonaparte born 1769. 
— Author Sir Walter Scott born 1771. 


— Indians massacred soldiers and settlers of Fort Dear- 
born, now Chicago, 1812. 
— Panama Canal to traffic, 1914. 
= in India, commemorating India's іп- 
dependence from British rule, 1947. 
16 American colonists defeated the British in the Battle of 
Bennington, 1777. 
17 American frontiersman Davy Crockett born 1786. 
— United States and Canada arranged for joint defence of 
North America, 1940. 
18 Meriwether Lewis, American explorer and a leader of 
the Lewis and Clark pedinan. bom 1774. 
19 The British warship Guerriére surrendered to the 
United States ship Constitution, 1812. 
— Orville Wright, pioneer aviator and aeroplane designer, 
born 1871. : 
— Manuel Quezon, first president of the Commonwealth 
of the Philippines, born 1878. 
— Philo Т. Farnsworth, U.S. engineer who discovered a 
system for electronic television, born 1906. 
20 Chilean patriot Bernardo O'Higgins born 1778. 
— Benjamin Harrison, president of the United States, born 
in North Bend, Ohio, 1833. 
— Rajiv Gandhi, Indian prime minister, born 1944. 
— Soviet troops invaded Czechoslovakia, 1968. 
21 Hawaii became the 50th U.S. state, 1959, 
22 Ше 9 pu үп Civil War, 1642. 
= Denis Papin, French scientist who invented the 
cooker, born 1647. Ss 
— John Fitch successfully demonstrated his side-paddle 
steamboat, 1787. 
— The Savannah, first steamship to cross the Atlantic, 
ramen 1818. 
— Composer Claude Debussy born 1862, 
23 Baron de Cuvier, French анн born 1769. 


Aug. 15—Panama 
canal opened 


Aug. 15—Napo- 
leon Bonaparte born 


The brilliant poppy flaunts her head 
Amidst the ripening grain, 
And adds her voice to swell the song 
That August's here again. 
Winslow 


Dry August and warm 
Doth harvest no harm. 
Thomas Tusser 


If the twenty-fourth of August 
be fair and clear, 
Then hope for a prosperous Autumn that year. 
John Ray, English Proverbs 


See also Augustus; Calendar; Poppy; Sardonyx 
Summer. 


24 Massacre of St. Bartholomew's Day began in Paris, 
France, 1572. 
— William Wilberforce, British statesman and crusader 
against slavery, born 1759. a 
— British troops captured Washington, D.C, and burni 
the White House, 1814. d 
25 Captain Cook's ship Endeavour sailed from England on 
first exploratory voyage, 1768. 
— Leonard Bernstein, American composer, 
pianist, born 1918. 
26 English victory over the French at the Battle of Crecy, 
1346. 
— Antoine Lavoisier, French chemist, born 1743. EY. 
— Prince Albert of Saxe-Coburg, husband of Queen V! 
ria of England, born 1819. 
— Lee De Forest, American inventor, born 1873. ides 
— Ottmar Mergenthaler received a patent for his Linoty 
machine, 1884. 5 
— Sir Donald Bradman, Australia's greatest cricketer, bom 
1908, i 
— Amendment 19, giving women in the United States the 
right to vote, proclaimed, 1920. philosopher 
d States 


conductor, and 


27 Georg Wilhelm Friedrich Hegel, German 
born 1770. su. ШШЕ 
— Oil production began commercially in the e 
when Edwin Laurentine Drake struck oil, 18 ж 
— The German aeroplane, the Heinkel Не 178, т: 
first flight by а jet-engined aeroplane, 1939. 
28 Spanish explorers landed in Florida, 1565. т 
— Johann Wolfgang von Goethe, German рое 
list, born 1749. 
— Great Britain provided for the end of slave! 
nies, 1833. 35, 
29 Foundation of the Australian city of Melbourne. б : 


4 drama- 


ry in its colo" 


30 Mary Wollstonecraft Shelley, British author, b 


‘= i icist, born 1 
Ernest Rutherford, British physici de boni à 


31 Queen Wilhelmina of the Netherlan 


Aug. 26—Ens 
Dalle of Crécy 


Aug. 22—side-paddle 
steamboat demonstrated 


Augustan Age. See Augustus; Latin literature (The 

stan Agel; English literature (The Augustan Age); 

[The Augustan Age). 

stine, Saint (354-430), was one of the greatest 
kaders of the early Christian church. His writings had a 
“wong influence on medieval religious thought. Augus- 
е: ideas also appeared in the teachings of John Cal- 
‘wa Martin Luther, and other Protestant reformers. He 
"Iluenced such philosophers as Immanuel Kant and 
Baise Pascal. 

His life. Augustine was born in Tagaste, a city near 
‘what is now Constantine, Algeria. His name in Latin was 
Aurelius Augustinus. His mother, Saint Monica, was a 
‘tout Christian. His father was a pagan. As a young 
‘fan, Augustine pursued worldly success and was at- 
acted to several non-Christian movements. He de- 
еа his early life and the spiritual struggles he un- 
ewent in Confessions, one of the first great 

obiographies. 

Inthe early 380s, Augustine taught rhetoric, the art of 
lective speaking, in Carthage and Rome and then in 
lllan, Italy. Some friends in Milan encouraged him to 

d the works of the Greek philosophers called neop/a- 
sts see Neoplatonism). These writings and the ser- 
ons of Saint Ambrose, the bishop of Milan, convinced 
gustine to accept Christianity, In 386, he decided to 
*vote himself to the faith, and Ambrose baptized him 
next year. 

Soon afterward, Augustine returned to Tagaste, 

ere he organized a community of monks. In 391, he 
тееп to nearby Hippo. The Christian congregation 

"te persuaded him to stay. He was ordained as a 

"ist in Hippo іп 391. From 396 until his death, he 

"ed as bishop of Hippo. 

His beliefs can be divided into three main groups: (1) 
00 апа the soul, (2) sin and grace, and (3) the church 
"Ме sacraments. 

God and the soul. Augustine's study of neoplatonism 
Minced him that God existed in the soul of every 
тап being. He believed that people should direct 

*, attention to God and not be distracted by the cares 
"pleasures of the world. 

А была grace. Augustine preached that people could 
sic. 19е their sinful ways unless helped by the grace 
«495. He believed that God chooses only certain indi- 
m de receive His grace. This belief forms part of a 

The е predestination or election. 

Eo 2 and the sacraments. Augustine believed 
don P'e could not receive God's grace unless they 
5, lo the church and received the sacraments. A 
"hid va clergymen in northern Africa said that grace 
w E tbe given unless the clergy itself was perfect. 
i pone declared that God could by-pass human 
Shoo js through the sacraments. Augustine's long- 
iy ag he City of God, presents the history of hu- 
id and th struggle between those who depend on 
{ FS who rely on themselves. 
apostle t, 9f Canterbury, Saint( ? -604), was 
Ger to the English nation and the first archbishop 
Nery of Ан He was formerly prior (head) of the mon- 
lin to е Int Andrew in Rome. Pope Gregory | called 
LO band of missionaries to England. The 
Eng 6d іп 597 on the island of Thanet, southeast- 
They were welcomed by Ethelbert, king of 
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Kent. The preaching of Augustine and his missionaries 
turned thousands of the English to Christianity, includ- 
ing the king. The pope made Augustine archbishop of 
Canterbury in 601. Augustine's feast day is May 28 in 
England and May 26 in other countries. 

Augustus (63 B.C.-A.D. 14), meaning the exa/ted, was 
the name given Gaius Julius Caesar Octavianus (Oc- 
tavian) when he became the first Roman emperor in 27 
B.C. The period of the Roman Republic ended, and the 
era of the Roman Empire began under Augustus. 

Augustus influence was so far-reaching that it lasted, 
and even increased, for nearly 200 years. Rome achieved 
great glory during Augustus’ reign, and the period came 
to be known as the Augustan Age. This period was the 
golden age of Roman literature and architecture. Such 
famous writers as Virgil, Horace, Ovid, and Livy lived 
during this time, under the patronage of the emperor. 
Augustus himself was a writer, known for his simple 
and direct style. 

Many roads, bridges, aqueducts, and beautiful build- 
ings were built in Rome under Augustus. He boasted 
that he “found Rome brick and left it marble.” He not 
only completed buildings left unfinished by Julius Cae- 
sar, but also restored many structures, including 82 tem- 
ples. Sculptors created many beautiful works in a classic 
style to decorate his buildings. 

Octavian was born in Rome. His original name was 
Gaius Octavius. He took the name Gaius Julius Caesar 
Octavianus in 44 B.C, after his great-uncle, Julius Caesar, 
was murdered. Caesar adopted Octavian in his will and 
made the 19-year-old youth his heir. Octavian returned 
to Rome from Apollonia, in what is now Albania, to 
claim his inheritance. The orator Cicero helped him le- 
galize his adoption over the objections of Mark Antony, 
Caesar's chief lieutenant, who had seized Caesar's pa- 
pers and money. 

Rise to power. Antony controlled Rome after Cae- 
sar's death. But Octavian raised an army of Caesar's vet- 
erans and defeated Antony in northern Italy in 43 B.C. 
Octavian forced the Senate to elect him one of the two 
consuls (chief government officials) of Rome. He 
reached an agreement with Antony, and they with Mar- 
cus Lepidus (? -13 B.C), a Roman general, formed the 
Second Triumvirate. They killed more than 2,000 ene- 


aw i 
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The Roman Empire under Augustus expanded greatly. The 
yellow area above shows the empire when Augustus became 
emperor. He added the area shown in shaded yellow. 
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mies, including Cicero, who had befriended Octavian 
but was hated by Antony. 

Octavian and Antony led an army against Brutus and 
Cassius, the conspirators who had murdered Caesar. 
Thanks to the generalship of Antony, the army defeated 
the murderers at Philippi, in Macedonia, in 42 B.C. Oc- 
tavian became ruler of the western provinces, and An- 
tony of the eastern provinces. The weak Lepidus was as- 
signed to Africa, but Octavian soon forced him to retire. 

Another enemy of Octavian, Pompey the Younger, had 
gained control of Sicily. However, Pompey was defeated 
in 36 B.C. by Marcus Agrippa, Octavian's general and 
chief adviser. 

In 40 B.C. Antony married Octavia, sister of Octavian, 
but he deserted her later for Cleopatra, queen of Egypt. 
The Romans feared and hated Cleopatra. When Antony 
gave Roman provinces to his children by her, Octavian 
went to war against Antony and Cleopatra. In 31 B.C., 
Agrippa, who was also an admiral, defeated the com- 
bined fleets of Antony and Cleopatra at Actium, on the 
west coast of Greece. Within a year, Antony and Cleopa- 
tra committed suicide. 

In 27 B.C, the Senate voted Octavian the name Augus- 
tus. It also gave him legal power to direct Rome's reli- 
gious, civil, and military affairs, with the Senate as an ad- 
visory body. 

Achievements. Augustus restored peace and order 
after 100 years of civil war. He maintained honest gov- 
ernment, a sound currency system, and free trade 
among the provinces. He developed an efficient postal 
system, improved harbours, and established colonies. 


Augustus was the first Roman emperor. This statue was made 
by an unknown sculptor who lived during Augustus’ reign. 


He extended the elaborate road system that connected 
Rome to remote parts of the empire. 

Augustus gave control of the empire's more peaceful 
provinces to the Senate. But he kept control of frontier 
provinces that needed protection or pacification, and 
maintained a standing army for this task. He also kepta 
standing navy in the Mediterranean Sea and a small 
bodyguard in Rome that was known as the Praetorian 
Guard. 

Expansion. Augustus expanded the empire, but he 
was more interested in peace than in war. He fought 
only when necessary. Augustus’ generals Agrippa and 
Tiberius won victories in Spain, Gaul (now France), and 
in Pannonia and Dalmatia (now parts of Hungary and 
Croatia). Augustus annexed Egypt and pacified Spain, 
Gaul, and most of southeastern Europe up to the Dan- 
ube River. 

In ADD. 9, his army was destroyed by Germans at the 
Battle of Teutoburg Forest, in what is now Germany. As 
a result, the Roman frontier in Germany was pushed 
back from the Elbe River to the Rhine River. 

Augustus was a cold, calculating statesman, but he 
knew how to win popular affection. After his death, the 
people of the Roman Empire worshipped him as Divine 
Augustus. The remains of his tomb and many of his 
buildings may be seen in Rome. 

Related articles in World Book include: 

Actium, Battle of Cleopatra — wi 
Antony, Mark Library (Libraries of раруп 
Brutus, Marcus Rome, Ancient 

Caesar, Julius Tiberius 

Calendar Triumvirate 

Cicero, Marcus Tullius 


Auk is the name of a family of sea birds that bcr 
dovekies, guillemots, murres, and puffins. Аш T 
known as a/cids. There аге 22 living species 3 eyer 
They live in the North Atlantic, North Pacific, an uins. 
oceans. Auks look and behave somewhat Шке у. 
However, unlike penguins, auks have the ability im 
Like penguins, auks are excellent unde water 
mers. They propel themselves rapidly throug bbed feet. 
with their strong wings, steering with the catch 
Auks feed on fish and other marine animals. They 
their food by chasing it in the water. in 
Auks Di thick bodies and short legs. They rang° 
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Hand-coloured aquatint (1 


Great auks were flightless marine birds 0 dine 
sphere. By the mid-1800s, great auks were 


Movekie, above, like most other auks, has black and white 
hers. Auks live in the northern half of the world. They make 
ferhomes at sea and on rocky islands. 


Же from 15 to 75 centimetres long. Most auks have 

‘ack and white feathers. Some have grey feathers. Cer- 
“species, including guillemots and puffins, have 
“ghtly coloured legs and feet. Puffins also have bril- 
‘il coloured bills during the breeding season. 

Auks spend all the year except the breeding season at 
A They tend to nest in colonies of thousands of birds 
“rocky islands, and they return to the same nesting 
95 еуегу year. Most auks make their nests among 
$55, in burrows in the ground, or on ledges of cliffs. 
female bird lays one or two eggs, which hatch in 3 
S weeks, 

The great auk, also called the garefowl, is a well- 
x extinct member of the auk family. About the size 
ume, this bird was the largest auk and could not 

Unters killed the last great auks in 1844. 

c classification. Auks make up the family Alcidae. 
uk is classified as Pinguinus impennis. 

ё also Guillemot; Murre; Puffin. 

irs or ы Syne in Scottish dialect means old long 

ng loved w, gone by. These words are the title of a 
idthath Y all English-speaking people. Robert Burns 

sng H took down the words as he heard an old 

fing the em, but Burns is usually given credit for 

lisane The song is sung to an old Scottish mel- 

Staand = ional New Year's Eve song, especially in 

Ang Um also Burns, Robert. 

Htc Eos Kyi,Daw,(1945- _), is a Burmese 
te Tiol ег. She won the 1991 Nobel Peace Prize for 
1989 ү efforts to restore democracy to Burma. 
miti ^ 995, she was held under house arrest by 

Davy tá Ictatorship that rules Burma. 

Ang "d San Suu Kyi has called for peaceful action 
“ед in E military government. She first became 

Моње, jer mese politics in 1988, after living abroad 
lue fo fe. That year, she cofounded the National 


Ы Great a 


"Que fo. 

eu e mocracy (NLD), the main opposition party 

nent did, LD won an election in 1990, but the gov- 
Pot allow the party to take power. 
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Daw Aung San Suu Kyi was born in Rangoon, Burma. 
Her father, Thakin Aung San, was the founder of inde- 
pendent Burma. Daw Aung San Suu Kyi was educated in 
India and Burma and graduated from Oxford University. 
She is the author of several books, including Freedom 
from Fear and Other Writings (1991). 

Aura. See Kirlian photography. 

Aurangzeb (1618-1707) was an emperor who ruled 
what is now India and Pakistan from 1658 until his death 
During his reign as monarch of the Mughal Empire, he 
conquered several states in southern India. 

Aurangzeb, a devout Muslim, tried to make all his 
people follow the doctrines of Islam, the Muslim reli- 
gion. He placed special taxes on Hindus and destroyed 
Hindu temples and images. Aurangzeb also destroyed 
many works of art because he feared that they might be 
worshipped as idols. His harsh policies caused many re- 
bellions. The empire declined rapidly after his death. 

Aurangzeb was born in Dohad, near Ahmadabad. In a 
struggle for the throne, Aurangzeb defeated three 
brothers in battle and executed two of them. He impris- 
oned his father and became emperor. 

Aurelian (A.D. 215?-275) was a Roman emperor. His 
vigorous military rule reunited the empire, which ap- 
peared to be breaking up when he came to power. Au- 
relian stamped his coins with the words Restorer of the 
World. He won major victories over Zenobia, queen of 
Palmyra in Syria, and Tetricus, a semi-independent ruler 
of Gaul (now France). 

Aurelian was born Lucius Domitius Aurelianus, prob- 
ably in Illyricum, a Roman province on the northeastern 
coast of the Adriatic Sea. He became emperor in 270 
and ruled until 275, when a group of officers murdered 
him. Near the end of his reign, he staged a parade in 
Rome, displaying captured barbarians and rulers. Part of 
the wall he started to build around Rome still stands. 
Aurelius, Marcus. See Marcus Aurelius. 

Auriga, also called the Wagoner or the Charioteer, is 
the name of a constellation. It lies between the constella- 
tions Perseus and Gemini. Capella is the brightest star in 
Auriga (see Capella). In mythology, the Charioteer often 
represents Phaéthon, son of Helios (see Phaéthon). 
Aurochs, also called urus, is the name of a kind of ex- 
tinct wild ox. Aurochs are the ancestors of present-day 
domestic (tame) cattle. About 10,000 years ago, aurochs 
were widely spread across Europe, Asia, and northern 
Africa. 

Cattle were domesticated by about 8,500 years ago, 
probably in northern Europe or in India and the Middle 
East. It is believed that they arose from two types of 
aurochs, one with humps and one without. Aurochs 
populations were reduced as humans hunted them and 
civilization destroyed their habitats. The last aurochs 
died in a game preserve in Poland in 1627. 


Scientific classification. Aurochs belonged to the bovid 
family, Bovidae. Their scientific name is the same as that of pres- 
ent-day domestic cattle, Bos taurus. 

Aurora is a natural display of light in the sky that can 
be seen with the unaided eye only at night. An auroral 
display in the Northern Hemisphere is called the aurora 
borealis, or the Northern lights. ^ similar phenomenon 
in the Southern Hemisphere is called the aurora aus- 
tralis. Auroras are the most visible effect of the sun's ac- 


tivity on the earth's atmosphere. 
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Most auroras occur in far northern and southern re- 
gions. They appear chiefly as arcs, clouds, and streaks. 
Some auroras move, brighten, or flicker suddenly. The 
most common colour in an aurora is green. However, 
displays that occur extremely high in the sky may be red 
or purple. Most auroras occur about 100 to 1,000 kilo- 
metres above the earth. Some auroras extend length- 
wise across the sky for thousands of kilometres. 

Auroral displays are associated with the so/ar wind, a 
continuous flow of electrically charged particles from 
the sun. When these particles reach the earth's magnetic 
field, some are trapped by the field. Many of the trapped 
particles travel toward the earth's magnetic poles. When 
they strike atoms and molecules in the atmosphere, en- 
ergy is released. Some of this energy appears in the 
form of auroras. 

Auroras occur most frequently during the most in- 
tense phase of the 11-year sunspot cycle. During this 
phase, dark patches on the sun's surface, called sun- 
spots, increase in number. Violent eruptions on the 
sun's surface, known as solar flares, are associated with 
sunspots. Electrons and protons released by solar flares 
add to the number of solar particles that interact with 
the earth's atmosphere. This increased interaction pro- 
duces extremely bright auroras. It also results in sharp 
variations in the earth's magnetic field called magnetic 
storms. During these storms, auroras may shift from the 
polar regions toward the equator. 

See also Magnetic storm; Sun; Sunspot. 

Aurora was the goddess of the dawn in Roman my- 
thology. The ancient Greeks called her Eos. Aurora was 
the sister of Helios, the sun god, and of Selene, the 
moon goddess. 

Aurora had many love affairs, the most famous of 
which was with Tithonus, brother of King Priam of Troy. 
Aurora and Tithonus had a son named Memnon, who 
was killed by the Greek hero Achilles during the Trojan 
War. Aurora prayed to Jupiter, the king of the gods, to 
make Tithonus immortal. Jupiter granted her wish, but 
Aurora had forgotten to request that Tithonus remain 
eternally young. As a result, Tithonus, though immortal, 
grew older and older and shrivelled up until he became 


Aurora, 


Roman goddess of the dawn, opened the gates of heaven for the sun god Apollo each morning. 


A colourful aurora glows in the night sky. Most auroras occur 
in the far northern and far southern regions. 


only a voice. In one version of the myth, he eventually 
turned into a grasshopper. Бү... 
Auschwitz was a forced-labour and extermination 
centre run by the German Nazis during World War n 
(1939-1945). About 14 million people died at Auschwitz 
between September 1941 and January 1945. The iod 
used gas chambers and other methods to murder e 
of these people. Other victims died of starvation or Б 
ease, and some were worked to death іп nearby facto 
ries. Most of the victims at Auschwitz were Jewish. ей 
Nazis killed them as part of a plan to murder all the Jew: 
in Europe. к 
м was located in Poland, near what is ps 
Oświęcim. It consisted of three concentration A 
built between 1940 and 1942. Today, Auschwitz pie 
seum and archive that is preserved by the Polish go 
ernment. ^ 
Austen, Jane (1775-1817), one of the best-loved 9 
lish novelists, wrote with a keen sense of irony nest 
the social institutions of her time. In each нен 
novels, a woman meets and таггіеѕ ап eligible ovid 
after a series of usually comic difficulties. on pin 
these obstacles helps one or both of the pein few 
the self-knowledge required for a happy es rii 
authors have matched Austen's sure eye for hu 


"Guido Reni 


ing by 
пое 1612-16141 a wall paint 
Aw 


kness, her affectionate description of everyday life, 
her witty and elegant prose. 

Austen's first novel, Sense and Sensibility (1811), fol- 
Elinor and Marianne Dashwood, two sisters with 
ring temperaments. Elinor possesses careful self- 
‘ol, or “sense,” while Marianne permits hasty emo- 
s, or “sensibility,” to rule her decisions. Pride and 
judice (1813) is Austen's most famous work. In the 

|, the lively Elizabeth Bennet dislikes Fitzwilliam 

^s proud behaviour and is blinded to his better 
lities. In Mansfield Park (1814), the long-suffering and 
modest Fanny Price grows up mistreated by rich rela- 
lives. Her character may seem uninteresting compared 
with Austen's other female characters. However, many 
maders see Fanny as a successful portrait of personal 
integrity. 

The self-satisfied and overly imaginative heroine of 
Imma (1816) almost ruins her chances for happiness 
with matchmaking schemes. Northanger Abbey, begun 
11797 and published in 1818, makes fun of the Gothic 
es of romance and terror popular in Austen's time 
ee Gothic novel). In Persuasion (1818), Anne Elliot and 
frederick Wentworth find love that survives an earlier 
parting and a disapproving family. 

Jane Austen was born in Steventon in Hampshire, 
дапа. Her father was a clergyman, and she received a 
letter education than most women of her time. Austen 
*gan writing novels in her early 205 but did not pub- 
їй them until late in life. 

Austerlitz, Battle of, was a major battle of the Napo- 
konic Wars, It was fought in 1805 near the Moravian 
‘Own of Austerlitz (now in the Czech Republic). French 
E led by Napoleon | defeated a combined Austrian 
Russian army. The battle led to the Treaty of Press- 
E which Austria lost Istria and Dalmatia to Italy, 
oe iu to Bavaria, The Holy Roman Empire was 
E. ‚ and the way opened for Napoleon to rule 
itia Xu See Napoleon I (Dominates Europe). 

m pop. 465,622) is the capital of Texas, a state in 

3 е А States. It is the educational centre of Texas. 
E 9f Austin lies on the Colorado River, about 250 
tea Bhd Je of Houston. The Austin metropolitan 

ree е square kilometres. iof 
Be Republ ounded in 1839 and became the capital o 
those te ic of Texas in 1840. Officials of the republic 
te Color. ч which lay on terraced bluffs overlooking 
er Ste : 0 River, for its beauty. The city was named 
"pd F. Austin, often called the father of Texas. 
ets fred. See Poet laureate. 
ige e lerbert (1866-1941), Baron Austin of Long- 

i a and built some of the first motorcars 
Win bu Kingdom. Austin was born at Little Missen- 
nticeshj inghamshire, England. He served his ар- 

d aid as an engineer at Melbourne, in Australia, 
ihe orked for the Wolseley Sheep Shearing Ma- 
Signed (ерау After his return to England, he de- 
тед 1 àrfor the Wolseley company. In 1905, he 
Hs most qompany to make cars under his own name. 

amous car, the Austin Seven, came out in 
ti, 2/50 Vintage and veteran cars 
N, Steph, ? i- 
алсо Phen Fuller (1793-1836), was an Ameri 
Чуу. In the 18205, he started the first American 
Mexico, What is now Texas. The area was then part of 
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Austin asked Mexico for a separate state government 
and was accused of trying to annex Texas to the United 
States. He was imprisoned without a trial. On his return 
to Texas in 1835, he found people ready to fight for free- 
dom from Mexico. Austin took command of the Texan 
army. The United States helped fund them. In 1836, 
Texas became a republic and Austin stood for president. 
Sam Houston defeated him but appointed Austin secre- 
tary of state. Austin died before his secret plans for the 
United States annexation of Texas were realized. He was 
born in Wythe County, Virginia, U.S.A. 

See also Texas; Texas Rangers. 

Austral Islands lie south of Tahiti in the Pacific 
Ocean. They are also called the Tubuai Islands. The 
group is part of French Polynesia, a territory of France. 
The Austral Islands consist of five inhabited islands, Ri- 
matara, Rurutu, Tubuai, Raivavae, and Rapa; an uninhab- 
ited island group, Îlots de Bass (Marotiri); and an unin- 
habited atoll, Maria. The Austral Islands have a total land 
area of about 174 square kilometres. About 5,000 peo- 
ple, chiefly Polynesians, live on the islands. They raise 
bananas, taro, yams, manioc, and pigs. They also export 
copra, coffee, cattle, hats, and mats to Tahiti. James 
Cook, a British explorer, was the first European to sight 
the islands. He reached most of them in 1769 and 1777. 
George Vancouver, another Briton, arrived at Rapa Is- 
land in 1791. France annexed the islands of the Austral 
group between 1880 and 1901. 

Australasia refers to Australia, New Guinea, New 
Zealand, and other nearby islands. See Australia; New 
Guinea; New Zealand. 

Australia is a name that comes from the Latin word 
australis, meaning southern. Perhaps its earliest form, 
Terra Australis, meaning South Land, referred to a sup- 
posed southern continent. It was used on several early 
maps, notably in the world chart of 1569 prepared by 
the Flemish geographer Gerhardus Mercator. 

The Portuguese navigator Pedro Fernandez de Quiros 
reached the New Hebrides in 1606 and gave the name 
Austrialia del Espiritu Santo (Southland of the Holy 
Spirit) to all of the southern regions as far as the South 
Pole. From 1642, when the Dutch explorer Abel Jans- 
zoon Tasman sighted the coast of Tasmania, which he 
considered part of the southern continent, the continent 
became known as Nova Hollandia (New Holland). 

The earliest recorded use of the present form Aus- 
tralia appears to have been in Alexander Dalrymple's 
collection of Voyages of the South Seas (1 770), Captain 
James Cook referred to the continent as New Holland, 
but in 1770 claimed the eastern coast in the name of 
New South Wales. 

Matthew Flinders, in the preface to his Voyage to 
Terra Australis (1814), noted that, "Had | permitted my- 
self any innovation upon the original term Terra Aus- 
tralis it would have been to convert it into Australia." 
Governor Lachlan Macquarie began using the name 
Australia in official correspondence after 1817 when he 
received Admiralty charts based on the work of Flinders. 
These charts used the terms Australia and Great Austral- 
ian Bight. The British government continued to prefer 
the name New South Wales. But Macquarie had given 
official approval to a word that was already gaining in 
popular use. By 1824, the name Australia was in com- 


mon use. 


750 Australia 


J, Allan Cash Photolibrary 


The vast interior of Australia consists mainly of deserts and of dry grasslands, Australia is fa 
mous for its open spaces and dramatic landscapes, as in the scene pictured above. 


Australia 


Australia is the only country that is also a continent. In 
area, it ranks as the sixth largest country and smallest 
continent. Australia lies between the South Pacific 
Ocean and the Indian Ocean. The part of the Indian 
Ocean south of Australia is called the Southern Ocean in 
the country. Australia is about 11,000 kilometres south- 
west of North America and about 3,000 kilometres 
southeast of mainland Asia. Australia is often referred to 
as being “down under" because it lies entirely within the 
Southern Hemisphere. The name Australia comes from 
the Latin word australis, meaning southern. The coun- 
trys official name is the Commonwealth of Australia. 

Australia is a dry, thinly populated land. Only a few 
areas along or near the coasts receive enough rainfall to 
support a large population. The southeastern coastal re- 
gion has the most people by far. Australia's two largest 
cities—Sydney and Melbourne- lie in this region. Can- 
berra, the national capital, lies only a short distance in- 
land. The huge interior of Australia is mostly desert or 
dry grassland and has few settlements. Australia is fa- 
mous for its vast open spaces, bright sunshine, enor- 
mous numbers of sheep and cattle, and unusual wildlife. 
Kangaroos, koalas, platypuses, and wombats are some 
of the animals that live in Australia. 

The country was once a British colony, and most of 
the Australian people are of British ancestry. When peo- 
ple moved to Australia from Great Britain (also known as 
the United Kingdom), they took many British customs 
with them. For example, Australians drive on the left 


side of the road. Tea is a popular hot drink for pi 
ians, as it is for the British. English is the pe 
guage of Australia. However, the people v Australia hes 
have developed a way of life all their as erm spen 
a warm, sunny climate. The people can ther ipeum 
much of their time out-of-doors. Australians 'ove 
door sports and outdoor living al countries. It 

Australia is one of the world's шашу. productive 
has busy cities, modern factories, and nig тт 
farms and mines. Australia is the leading Pi alu- 
exporter of wool and bauxite (the ore aer other 
minium is made). It also produces and UN m (UK) was 
minerals and farm goods. The United King y АШ 
Australia's most important trading partner: 1 States: 
tralia trades more with Japan and the iter hen 

The first Australians were a dark sn lived in 
known today as Aborigines. The Abe А first white 
Australia for at least 40,000 years before t^ ettled us | 
settlers arrived in the country. The pani pus then, ne 
tralia as a prison colony in the late 170 » number 0 7 | 
number of whites has increased and the \ ority 0 zu 
origines has declined. Today, the vast ma) 
tralians are white. 

People ation of 

Population and ancestry. For th article 
Australia, see the Australia in brief te 
Approximately 80 per cent of the pe 
southeastern quarter of the country 
cities along the coast. Most of the re! pe 
live along the northeast and the extreme 
coasts. 
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Astreet scene in Sydney reflects the strong European ances- 


dy the Australian people. The majority of Australians are of 
"itish or trish descent 


таала аге European immigrants or de- 
ES European immigrants. Aborigines make up 
talia ud d үм of the population. Traditionally, Aus- 
bir force Rosen qn immigrants to build up its la- 
Australia e of immigrants have been attracted 
Until the A he promise of high-paying jobs. | 
wre from ы n 900, the great majority of immigrants 
111945, the g K and Ireland. After World War Il ended 
tcourage a rnment began a special programme to 
ewar to mo opeans who had been left homeless by 
ШҮ ап ына ру ре The government later in- 
Md Who уи who wished to move to Australia 
istrali eee meet the immigration requirements. 
istalla еру refugees. ; 
out half ШШ. admitted about 43 million immigrants. 
Bi сол) wm have come from the UK. Most of the 
te number ww rom mainland Europe. Since the 1970s, 
Out east Asi ты йа {гот New Zealand and 
atge foreign. us increased rapidly. Australia has a 
timmigratig, orn population because of the high rate 
M Aus, 9^ Since World War Il. About 20 per cent of 
ralians were born at 1 
E Nguage, Engl м abroad. 
ins, Howeve Jlish is the official language of Austral 
inglish in cer, Australian English differs from British 
Mala had ertain ways, The British who settled in Aus- 
fari хад develop а voc abulary to describe the many 
hs animals and plants in their new environment. 


е Case. 
еа зды settlers used existing English words. 
"еты * they gave the name magpie to a bird that 


es the 
€ British magpie but is actually unrelated to 
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Robert Harding Picture Library 


Aborigines are descendants of Australia’s first inhabitants, who 
migrated from Asia thousands of years ago. This primary school 
class includes both Aboriginal and white students. 


any bird in the United Kingdom. In other cases, many of 
the British settlers borrowed words from the Aborigi- 
nes. Such Aboriginal words as kangaroo and koala were 
thus introduced into English. 

Pioneer settlers in the Australian interior invented a 
large, colourful vocabulary. Large farms became known 
as stations, their owners as squatters. A herd of animals 
is amob, and wild horses are brumbies. The interior it- 
self became known as the outback. 

The Aborigines. Australia has about 300,000 Aborig- 
ines. The majority are of mixed Aboriginal and white an- 
cestry. The rest are of unmixed ancestry. Most Aborigi- 
nes live in rural areas of New South Wales, the Northern 
Territory, Queensland, and Western Australia. Since the 
early 19605, however, a growing number of younger 
Aborigines have moved to the cities. 

After the arrival of Europeans, many Aborigines were 
killed or forced from their homes by white settlers. 
Since then, most Aborigines have lived on the fringes of 
white society. In many cases, they have been actively 
discouraged from joining white communities. In other 
cases, they have chosen to live in tribal settlements. 
These communities preserve some Aboriginal ways of 
life, especially traditional religious beliefs and tradi- 
tional styles of painting and craftwork. 

Regardless of where they live, the Aborigines gener- 
ally lag far behind white Australians in education and in- 
come. They also lack decent housing and proper health 
care. Over the years, many white Australians have tried 
to help the Aborigines raise their standard of living. But 
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Australia in brief 


Capital: Canberra 
Official language: English. 
Official name: Commonwealth of Australia. 
Anthems: "Advance Australia Fair" (national); "God Save the 
Queen’ (royal). 
Largest cities: (1991 census) 
Sydney (3,538,970) 
Melbourne (3,022,157) 
Brisbane (1,334,746) 
Perth (1,143,265) 
Adelaide (1,023,617) 


Australia's flag has a British Union flag, five stars that rep- 
resent the constellation Southern Cross, and a large star for 
the countrys states and territories. The coat of arms, above, 
features a kangaroo and an emu; golden wattle blossoms 

(the national floral emblem); a shield with the coats of arms 


of the six states of Australia; and a star for the states and ter- 
ritories. 


Land and climate 


Land: Only country that is also a continent. Lies between 
South Pacific and Indian oceans. Mostly flat, except for 
Great Dividing Range, which runs parallel to and just in- 
land of east coast from Cape York Peninsula to area 
around Melbourne. Smaller mountainous г 
MacDonnell and Musgrave ranges (centre), Hamersley 
Range (northwest), Darling Range (southwest), Flinders 
Ranges (south central), and the mountains of Tasmania. 
Major rivers: Murray and Darling in southeast. 
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Area: 7,713,000 Кт, including 67,800 Кт? for Tasmania. 
Greatest distances (mainland)—east-west, 3,983 km; north- 
south, 3,138 km. Coastline— 36,735 km, including 1,254 for 
Tasmania and 821 for offshore islands. 


Elevation: Highest—Mount Kosciusko (2,228 m). Lowest. 
Lake Eyre (16 m below sea level). 


egions include 


Climate: Huge central desert, surrounded by semidesert 
zone. Far north always hot, with heavy summer rains. East 
coast moist, with warm temperatures in north, but with 
cool winters in south. Extreme southwest and Adelaide 
area with hot, dry summers; mild, moist winters. 


Government 


Form of government: Constitutional monarchy; in prac 
tice, a parliamentary democracy 

Head of state: Queen of the United Kingdom, who is also 
queen of Australia. In practice, governor general per 
forms functions in queen's absence 

Head of government: Prime minister 

Legislature: Parliament of two houses: 76-member Senate 
and 148-member House of Representatives. 

Executive: Prime minister (selected by House of Represent 
atives) and Cabinet 

Political subdivisions: Six states, two mainland territories, 
and eight external territories. 


People 

Population: Estimated 1996 population—18,058,000. 1991 
census—16,849,496. Estimated 2001 population~ 
19,268,000. 

Population density: 2 people per km 

Distribution: 85% urban, 15% rural 

Major ethnic/national groups: 96% of European descent 
chiefly British and Irish, but also Italians, Greeks, Ger- 
mans, Dutch; 3% Asian, including Chinese, Indochinese; 
people from the countries of the Middle East and the I 
dian subcontinent, and Indonesians; 1% Aborigine (native 
Australian peoples). 

Religion: 25% Anglican; 25% Roman Catholic; 10% Uniting 
Church (consists of Methodist, Congregational, and som 
Presbyterian churches); also some Presbyterians Eastern 
Orthodox, Lutherans, Baptists, Muslims, Jews. 

Population trend 


20 Milli 
Millions Year Population 


1891 
1901 
1911 
1921 
1933 
1947 
1954 


7,579,000 
8,986,000 
9 10,548,000 
191 — 130670 
1981 14,923,000 
1986 15,602 on 
1991 16,849,496 


1885 1900 1925 1950 1975 2000 
Econom | 
at, wool, milk, bar 
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ar cane, ouis 
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Chief products: Agriculture—cattle, whe: 
ley, chickens and eggs, sheep, pigs, SU9 | 
cotton, grapes, apples. Fishing— prawns, Foul 
Forestry—eucalypt and pine timber, wooc E БЕ iron and 
Manufacturing processed foods and beve am chemi 
steel; motor vehicles; paper and printed m а lances 
cals; textiles, clothing, and shoes; householc CPP anim 
Mining—coal, petroleum, natural gas, iron ore, 
bauxite, gold, lead, zinc. Й 

Money: Currency unit—Australian dollar. ors 00,000,000 

Gross domestic product: 7997 total GDP- 1s. dollars- 

U.S. dollars. 7997 GDP per capita 17,482 Y “wheat, alu- 

Foreign trade: Major exported goods- coal, Y iroleum 
mina (aluminium ore), iron ore, wool, beef, e 
products. Value of exported goods and serv 
45,697,443,609 U.S. dollars (1993). Major imp 
petroleum products, office equipment, ust 
ery, yarns and fabrics, electrical applianc rds aid 
cations equipment. Value of imported 900 Ma trading 
services—44,794,511,278 U.S. dollars (1 as dom, Ne 
partners—japan, United States, United King 
Zealand, Germany 


, te 


Highlights 
Sydney. Australia 5 largest city, in New 


South Wales on southeastern coast. 
for highlights, see Sydney (Sydney in 
briefl. 
New South Wales (state in south- 
estern Australia) including Sydney. 


Snowy Mountains (part of Australian 
Alps. Mount Kosciusko, Australia's 
highest peak. Australia's major snow 
sports centre. Site of big hydroelectric 
project 

Canberra (Australian Capital Terri- 

югу, entirely surrounded by New 

South Wales). National capital since 

1927. Canberra designed mostly b 

American landscape architect Walter 

Burley Griffin on both sides of artifi- 

tial Lake Burley Griffin. New Parlia- 

ment Building completed in 1988. 

Australian War Memorial contains a 

museum with exhibits and relics of 

both world wars. Embassy buildings; 

Thai embassy, with orange-tiled 

oof, resembles Bangkok temple. 


Victoria (state in far southeastern 

Australia). 

Melbourne. Australia's second largest 
city and nation's financial and commer- 
cial hub. Centre of Australian Rules 
football, cricket, horse racing, tennis, 
golf. Fine shopping on Bourke Street 
Mill, Collins Street, and other central 
locations; ethnic dining. Many parks 
ànd gardens; Royal Botanic Gardens in 
suburban South Yarra. Zoo in Royal 
Park. Arts Centre of Victoria includes 
National Gallery (paintings), Concert 
Hall, and theatre building. Great Hall of 
National Gallery of Victoria. St. Patrick's 
Catholic Cathedral. 
каеп) Ranges. Densely forested 

lis east of Melbourne. Tree ferns; 
many birds, including kookaburras, 
tebirds, rose//as (brightly coloured 
Parrots). Hiking trails, scenic views. 
tand Bendigo. Gold rush towns 


of the 18505. Architecture of the Vic- 


ште Panning for gold. Sovereign 
inh eme park, near Ballarat, re- 
ates gold rush days. 


Pilip мапа, About 130 kilometres 
on east of Melbourne. Fairy pen- 
ag Teturn to Summerland Beach 
tons, ы after daytime fishing expedi- 
s earwaters (muttonbirds), ko- 
М 5, other wildlife, 
festanta lisland state off the south- 
шга ER than rest of 
thards and dairy farms. bond 
pe Point, one of Australia's 
бат Served historic districts, with 
Port aq ctures from the early 18005. 
Penins ү Historic Site. On Tasman 
Prison i à east of Hobart, Largest 
ыз ы loperated from 
co et National Park. Rugged 
Pines tal rainforests—some Huon 
Do evergreens, a kind of podo- 
NY be 3,000 years old. Wild 
nic Gordon and Franklin rivers. 


South Australia (state in south- 
central Australia). 


Adelaide. Beautifully laid-out city with 
many gardens, fine homes, Adelaide 
Hills in background. Festival Centre 
performing arts complex. Mount Lofty 
and Cleland Conservation Park. 

Kangaroo Island. Wildlife viewing in 
Flinders Chase National Park. Austral- 
ian wildlife thrives because rabbits, 
foxes, and other European animals 
were never introduced onto Kangaroo 
Island as they were on the Australian 
mainland. Kangaroos, wallabies, pos- 


sums, koalas, emus, goannas, sea lions. 


Murray River. Rich farming area. 
Paddle-wheel steamboats ply the river 
for tourists. 

Coober Pedy and Andamooka. Opal- 
mining centres. With a permit visitors 
may dig for opals. To escape the heat, 
many homes are underground. 

Western Australia (state, western 

third of Australia). 


Perth. Gracious, spacious city on Swan 
River. Perhaps the world's most iso- 


lated large city. Nearest large city, Ade- 


laide, 2,700 kilometres away. Perth is 
closer to Jakarta than to Sydney. King's 
Park, 400 hectares of bushland, over- 
looks central Perth. 

Wildflowers. Southwestern part of state 
one of world's best wildflower areas— 
more than 7,000 species. Colourful 
blooms especially from August to Oc- 
tober. Two notable eucalyptus trees— 
karri (can grow to 85 metres high), and 
jarrah, prized for its wood. 

Kalgoorlie. Gold-mining centre. 

Nullarbor Plain. Flat, treeless area in 
southeast. Trans-Australian railway, 
world's longest straight stretch (478 
kilometres), 

Northern Territory (north-central 

Australia). Arnhem Land, east of Dar- 

win, mostly Aboriginal Reserve. 


Darwin. Rebuilt after severe damage by 
Cyclone Tracy in 1974. Many homes 
built on concrete “stilts” to protect 
against termites. 

Kakadu National Park. East of Darwin. 
Vast swamplands, steep cliffs, Aborigi- 
nal rock paintings, water buffaloes, 
crocodiles, water birds. Kakadu and 


Arnhem Land part of "Top End'—north- 


ern part of the territory; receives tor- 
rential rainfall between December and 


February. ^ 
Alice Springs. In “Red Centre of Aus- 


tralia. On the banks of usually dry Todd 


River. Annual regatta on river features 
"boats" with no bottoms, boat crews 
run, carrying “boats”, along dry river- 


bed. Wild camels roam the area. Stand- 


ley Chasm, in nearby MacDonnell 
Range, 60 metres deep and 4 metres 
wide. 

Ayers Rock. In Uluru National Park, 
southwest of Alice Springs. (Uluru is 


Aboriginal name for Ayers Rock) Huge 


boulderlike sandstone outcrop rises 
348 metres above desert floor, 8 kilo- 
metres in circumference. 


Australia 


Melbourne 


Olgas. Group of rounded conglomerate 
rocks west of Ayers Rock. Largest 
called Mt. Olga. 

Queensland (state in northeastern 

Australia). 


Brisbane. Landmark city hall. Lone Pine 
Koala Sanctuary. 

Great Barrier Reef. World's longest 
coral reef—2,000 kilometres. Lies paral- 
lel to coast, from Gladstone to north tip 
of Cape York Peninsula, closer to coast 
from Townsville northward. Skin div- 
ing, colourful tropical fishes and ma- 
rine life, big-game fishing. 

Gold Coast. Beach resort area just north 
of border with New South Wales; in- 
cludes cities of Surfer's Paradise, Gold 
Coast, Coolangatta. Currumbin Bird 
Sanctuary; rainbow /orikeets (members 
of the parrot family! fly in to feed on 
nectar from flowering eucalyptus. 

Cairns. A gateway city for Great Barrier 
Reef. Scenic train trip to Kuranda 
climbs steep slopes, passes through 
many tunnels, to reach rolling Atherton 
Tableland area. 


Port Davey, Tasmania 
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for many years, churches and other private groups pro- 
vided the only organized assistance. A clause in the Aus- 
tralian Constitution prevented the federal government 
from aiding most Aborigines directly. In 1967, however, 
Australians voted overwhelmingly to remove this clause 
from the Constitution. 

Today, the Australian government has numerous pro- 
grammes to improve the health, education, skills, and 
living conditions of the Aborigines. The government 
also has a programme to help Aboriginal communities 
in rural areas gain title to their land. However, many Ab- 
origines want a greater voice in deciding their own af- 
fairs. They especially want to regain control over all their 
traditional tribal territories, not only those lands occu- 
pied by Aboriginal communities. For detailed informa- 
tion on the traditional culture of the Aborigines, see the 
article Australian Aborigines. 


Ways of life 


The great majority of the Australian people belong to 
the middle class. Most Australians also have similar edu- 
cational backgrounds and hold similar values and atti- 
tudes. The ways of life throughout the country are there- 
fore remarkably uniform. Even the differences between 
life in the cities and life in rural areas are relatively 
minor. 

City life. Australia is one of the world's most urban- 
ized countries. More than four-fifths of the people live in 
cities and towns. About 70 per cent of all Australians live 
in cities of more than 100,000 people. These cities in- 
clude the federal capital, Canberra, and the six state cap- 


itals. The state capitals, in order of size, are Sydney, New 
South Wales; Melbourne, Victoria; Brisbane, Queens- 
land; Perth, Western Australia; Adelaide, South Aus- 
tralia; and Hobart, Tasmania. Canberra is smaller than all 
the state capitals except Hobart. Sydney and Melbourne 
are by far the biggest cities in Australia. Sydney has 
about 34 million people, and Melbourne about 3 mil- 
lion. 

Each of Australia's state capitals is not only the politi- 
cal centre but also the chief commercial, industrial, and 
cultural centre of its state. Each is the oldest or one of 
the oldest settlements in the state. Each was laid out 
near the mouth of a river and as close as possible toa 
good ocean harbour. The river provided drinking water. 
The harbour enabled the settlement to develop intoa 
centre of trade and immigration. These advantages 
helped each state capital become the largest city іп its 
state. 

Newcastle, Penrith, Wollongong, and Geelong are 
large industrial cities that have grown up near the big 
state capitals on the southeast coast. The Newcastle and 
Wollongong areas have coal deposits. Gold Coast isa 
popular resort city on the east coast a short distance 
south of Brisbane. a 

The main business district of each state capital is its 
oldest section, the area nearest the waterfront. In the 
largest cities, most of the original buildings in this "i 
tion have been replaced by modern structures, inc s 
ing many high-rise office buildings. In addition ec 
buildings, the central areas have a selection of shops, 
theatres, and restaurants. 
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This map shows how Austral- 
ia's population is distributed. 
Most of the people live along 
the east, southeast, and ex- 
treme southwest coasts. The 
vast, dry interior of the coun- 
try has few settlements. 
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Major Urban Areas 

Ф Моге than 1 million inhabitants 
* 250,000 to 1 million inhabitants 
© 75,000 to 250,000 inhabitants 
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Most city dwellers in Australia live in the residential 
ias that extend outward from the central business dis- 
fict Australians call these areas suburbs. Australian cit- 
55 generally have few apartment buildings. Most fami- 

live in single-storey houses, each with its own 

garden, About 75 per cent of families in Australia own 
Косе Most older houses are made of wood, and 

ewer ones are built of bricks. The suburbs have 
echoes, churches, shopping centres, and rec- 
ld aro Be Some suburbs, especially those lo- 
Bicis Sydney and Melbourne, also have indus- 

icts. 

E major cities have problems common to 
li Кее. These problems include air and 
and E overcrowding, unemployment, vandal- 
бе. E our traffic jams. Before the 19505, the 

Ei. 5, those closest to the city, were the poor- 

ential areas, These areas had high rates of un- 
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Coastal 
Peeing ee of Merimbula, in New South Wales, 
hg buj оттеп: of single-storey homes, ог bunga- 
lig Ings are the most common type of housing in 

MS and cities 
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Rural towns and cities in 
Australia serve mainly as 
shopping and administrative 
centres for the surrounding 
agricultural community. 
Beechworth, /eft, lies at the 
heart of a farming and fruit- 
growing region in the Ovens 
Valley of Victoria. 
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employment and crime. However, during the 19505, 
many non-British immigrants began settling in these 
inner-city suburbs and helped regenerate them. Many 
middle-class residents have moved to these areas, and 
many poorer families now live in the outer suburbs. 

Country life. Only about 13 per cent of Australia's 
people live in rural areas. Australians call the remote 
countryside the bush. The term outback refers specifi- 
cally to the interior. The outback consists mainly of open 
countryside, including vast expanses of grazing land. But 
it also has widely scattered settlements. The largest ones 
are mining towns. 

Nearly all farms in the outback are cattle or sheep sta- 
tions. Life on the stations tends to be extremely isolated. 
The largest stations cover over 2,600 square kilometres 
and so may be 160 kilometres or more from the nearest 
town. In addition, the outback has few paved roads, and 
so car travel may be difficult or impossible. Some farm 
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An Oriental food shop operates in Sydney's Chinatown. Most 
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Australia map index (Map appears on preceding pages.) 
States and mainland territories External territories 
Area Population е ге: орча 

е — In km ТЕР Si a е 
H3 Australian Capital Ashmore and Cartier 

Territory Islands 199 

(Canberra) 2,400 280,085 Australian Antarctic 
H12 New South Wales 801,600 5,731,926 Territory* 6,119,818 ( 
D9 Northern Territory 1,346,200 175253 Christmas Island 135 1275 
Е12 Queensland 1,727,200 2978617 Сосоѕ (Keeling) Islands 13 67 
G9 South Australia 989,000 1400655 Coral Sea Islands t 
K12 Tasmania 67,800 452,847 Heard Island and 
I? Victoria 227,600 4,243,719 McDonald Islands 474 
Lc Western Australia 2,525,500 1,586,393 Norfolk Island 36 1.80 
Al states and mainland territories shown here are the subject ofa separate article in World Baok 11,033,999 Iqtare kilometres, including about 3 square kilometres of land 


Source: 1991 census. 


Cities and towns Cessnock 43854.H 13 Hamilton 9756.1 11 Mount Isa 2 10 Rockingham Я 
Charters Hervey Bay* 30867.F 14 Mudgee 16,2 13 Roma i 
Adelaide Towers 9017.D 12 Hobart ... 181,838.K 12 Murray St. Leonards* .... 1980 X 
Albany Clarence" 46282 К 12 Horsham 12553.1 11 Bridge 15,884,.1 10 Sale nas 
Albury: Cobar 2.5412. Н 12 Ingham 5202.C 12 Murwillum: salisbury 0 н 
Wodonga 1 Coffs Innisfail .. »48113.C 12 bah 7,678..G 14 Seymour 1,589. 
Alice Springs 5 Е Harbour 51531.G M Inverell 15590.G 13 Muswell Shell 
Ararat 76221 11 Colac” 9170] 1 Ipswich ... 73310.G 14 brook 15,15.H 13 harbour’ .......46.28 
Armidale 21606.G 13 Сое. 9058.H 4 lgoorlie .......26079.G 5 Nambour 9,579. 14 Shepparton 
мт 5639.D 13 Gooner 9762.1 13 Kambalda . 3519.6 5 Naracoorte 47121 10 ae 
Marsh* 118531 n mundra 7986.1 12 BOM gees herein RH 4 sagen 
Bairnsdale” 10772] 12 Cowra'........... 101915 H. 13 Wentworth Nelson Sunbury’ 
Ballarat 783471 1 Crafers-Bridge- Falls" 15627.H 14 Bay 9,376.4 14 Swan Hill 
Ballina’ 3012.G м water’ .,.......11222:H 10 Кетрѕеу 9335.H 14 New Norfolk .....10,009..K 12 Sydney 
Bateman's Cranbourne" ....70835.] 12 Kiama’ .... 159051 13 Маман 368. H 13 Tamworth 
Bay 64921 13 Dalby 9384.F 14 Kingaroy ... 10394.F 14 Ne 4,899.6 5 Taree 
Bathurst 27207..Н 13 Darwi 7RI39.A В King. ig E Northam 6560.H 4 Teatree 
Benalla 434.1 12 Deniliquin 7895.1 12 borough'......23708.K 12 Nowra-Boma Gully i 
Bendigo 67,3101 1 Devonport . 24622 K 12 Kingston 1270932. 12 den 19,553... 13 Tei l- 
Berwick 66140.) 11 Dubbo 33864. Н 13 Kurri Kurri- Ocean Grove Wamberal" .....7455 
Басса. 7029.E 13 Echuca- Weston* 13414. H 13 Barwon” Tewantity 
lue Moun- Moama 9437.1 1 ii 7 eads* 68 " Noosa" 
tains 69435.H 13 Elizabeth ЖАН iet Кор: ошын УМЕН 13 The Entrance’ 
Bourke 4454.G 12 Emerald 10662 E 13 Leeton 10802 H 12 Parkes 13901. H 12 Toowoomba 
—— ines 2 m Esperance 10327.Н Б Lismore 41389.G 14 Penrith 149,682..Н 13 Townsville 
Bridge- 4 m 10382.H 12 Мон 19818 H 1; Регїһ 1,143,265.H 4 Traralgon 
water 8654 12 Tuncurry* 11239.H 14 Maitland |... 46741 " t 14966.H 10 Ulladulla” 
Brisbane i..-139446.G М Fremantle 23838.H 4 Mandurah 6B]. H 4 Элла j Ulver 
en Hi 23739.H 1 Gawler ... 15,065. H е S C 12 2,596 те" 
Bunda Бариа Groton c Sg Maroochydore С pidand eiD 4 „ш 
jundaber 32737. F й V 
Burnie. © i M e ск меої 20635 Р 14 Lincoln 11,809.H 9 кс 
Somerset ......20483.K 12 Geraldton DE De EE ү Port Mac 2 4 Warragul" 
Busselton 13531.H 4 Gladstone `. 24205. 14 Melbourne’. 362215 i i Pont Pirie 398 Н 10 Warmam 
cairns 4934.C 1? Glen Innes . н и 0221571 12 ort Pirie 9 z 
Caloundra’ 53765F 14 Gold Coast... 157859, C Н Miaon p urn n ported ee n warwick 
aes noh Сиса Mildura ........39058.H 11 Quean- _ M ton" 
Campbell ies Pm licent 77531 10 beyan 249431 13 Welling 
town 137898.H 13 Goulburn 13 Moroxilloum....16718. 12 Queenstown ......3593.K 1 Ма 
Canberra 278894.1 13 Grafton 1 MATE Бе ЧЫДЫ күлөр, $793 gong 
Cars А ene 4 ington” .....29960] 11 еггасе 8793.H 14 NE 
Casino 9745.G M Соке, S Morwel 17.763.) 12 Richmond. epp 
Castlemaine" ......68121 11 Gympi DEP M Moe Windsor. (oen 12 — Young 
$ ympie 10786.F 14 Gambier 21,1561 10 Rockhampton ....59418.E 14 ГЫ 
Does not appear on map; key shows general location Source: 1991 census preliminary figures; 1986 census or sm! I^ 
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Sheep auctions, such as this one in New South Wales, are a fa- 
Millar sight in rural Australia. The raising of sheep for both wool 
3nd meat is one of the country's chief economic activities. 


milies have a light aeroplane, which they use for trans- 
Portation to and from town. Families who do not own a 
may get to town only a few times a year. In farm- 
Tegions nearer the coasts, the towns are larger and 
f together. But even in those regions farm families 
may feel far removed from the life of the cities. 
All rural areas in Australia are subject to such natural 
ers as droughts, floods, and bushfires. Because 
Share the threat of frequent disaster, rural Austral- 
ins tend to feel exceptionally strong ties with one an- 
T. Their sense of community is reflected in the fact 
they have long had their own political party, the Na- 
| Party. Many of the rural communities in Australia 
their own traditional fairs, festivals, and sports 

Competitions. 

Ev isa problem in some rural areas, due to the 
of local employment. However, most farm families 
their farms and live comfortably. Older farmhouses 
built of wood and surrounded by a verandah (wide 

l Newer farmhouses are constructed of bricks. 
yall the houses have electric power, and a grow- 
Humber of them have air conditioning. 
and drink. Meat is plentiful in Australia and 
ês up a large part of the people's diet. Beef is the 
Popular meat, followed by lamb and mutton, poul- 
Wa pork Australians generally prefer their food 
aa than spicy. Meat is usually grilled or roasted 

5 at with potatoes and another vegetable. How- 

in m Greek, and various other European styles of 

berg A ave become increasingly popular as the num- 
Котт» from mainland Europe has increased. 

fim Soups have also developed a taste for food 
mon m Asian countries. Chinese restaurants are 

thes have roughout Australia. In addition, the larger 
m Es number of Indian, Japanese, Thai, and Viet- 

Qu aurants. 

E a popular hot drink in Australia. However, 

While еы Ption has tripled since the mid-19005, 


Е i 1 
ara umption has declined. Beer is the most 
Mers and Eoi drink. Australia's long, sunny sum- 
mild winters enable the people to enjoy pic- 


and barh, 


fbecues all year round. 


Australian Rules football is popular in southern Australia. 
Each Saturday during the playing season, thousands of fans turn 
out to watch exciting matches like this one in Melbourne. 


Recreation. Most Australians enjoy such recreation 
as visiting friends, going for a drive or walk, or watching 
television. Outdoor sports are extremely popular. Many 
people enjoy skin diving, surfing, swimming, or boating. 
Many also play golf and tennis. Team sports are a na- 
tional pastime. Australians begin to play team sports in 
primary school, and many continue to play them 
throughout life. The best players may work their way up 
through local and state competitions and perhaps win a 
position in one of the national teams. The nation's pro- 
fessional sports teams have large and enthusiastic fol- 
lowings. 

The most popular team sports in Australia are cricket, 
Australian Rules football, Rugby League, Rugby Union, 
and soccer. Cricket is a favourite summer sport in Aus- 
tralia. The Australian national cricket team regularly 
plays against teams from England, India, New Zealand, 
Pakistan, and the West Indies. 

Australian Rules football, Rugby League, Rugby 
Union, and soccer are played mainly during the winter. 
Australian Rules football was invented in Australia and is 
played only there and in the former Australian posses- 
sion of Papua New Guinea. It is especially popular in 
southern Australia. Rugby League and Rugby Union are 
forms of football that were invented in England. Rugby 
League is the professional form of the sport, and Rugby 
Union is the amateur form. Australia plays Rugby League 
and Rugby Union chiefly against Britain, France, and 
New Zealand. Soccer is the fastest-growing team sport 
in Australia. The national soccer team plays teams from 
many other countries. 

Australia has produced many world-famous athletes, 
especially in tennis, golf, swimming, and athletics. Aus- 
tralians have won numerous Olympic medals in swim- 
ming, athletics, rowing, cycling, and yachting. They also 
compete successfully in the international sport of surf- 
c dere Each Australian state and the Northern 
Territory and the Australian Capital Territory have their 
own laws concerning education. The federal govern- 
ment regulates education in the other territories. In all 
the states and territories except Tasmania, children must 
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The Eastern Highlands are Australia’s most fertile land region. They extend in a narrow band 
along the country's east coast, from northern Queensland, above, to southern Tasmania. 


attend school from age 6 to age 15. However, they may 
start school before the age of 6, and most start at age 5. 
Tasmania requires children to attend school from age 6 
to age 16. About three-quarters of Australian students at- 
tend state schools. The rest attend Roman Catholic or 
other independent schools. 

Each Australian state operates its own state school 
system. However, the state systems depend on the fed- 
eral government for most of their funds. The Australian 
Capital Territory finances and operates the state schools 
in its area. The Roman Catholic Church owns and oper- 
ates most of Australia's independent schools. Unlike the 


Robert Harding Picrare Library 
la are publicly owned. St 
rt of the University of Western 


Most universities in Austral 
George's College, above, is pa 
Australia. 


state schools, most of the independent schools in Aus- 
tralia charge a tuition fee, The federal government 
grants funds to assist independent schools. е" 
Australian primary schools provide six to eig 45 3 
of study. The number of years varies from S т 9 
territory to another and in some cases inclu id ы is 
kindergarten. Australian secondary schools o mol di 
six years of education, depending on the уле: (o 
particular state or territory. Formerly, most e en 
school when they reached the age requiret aa 
today more students are staying on at schoo icd 
age of 15 or 16 even if they do not intend to g 
university or college 


2 f the out: 
Many Australian children in remote mii at 
back receive their primary and secondary e ools 


pn and sch 
home by means of correspondence sc hools 


hoo! 

of the air, Each state operates a correspondence ry op 
for children in isolated areas. The Northern g nd turn 
erates two such schools. The students гесе the North 
in their assignments by mail. The states anc nable corre 
ern Territory operate schools of the air to e: with teac” 
spondence school students to commun adcasting 
ers directly. The teachers are stationed at Mes with stu- 
centres in various parts of the country and tà 
dents by means of two-way radios. f these uni- 

Australia has 37 universities. Thirty-one маі Each 
versities are publicly owned, and six аге giis studies. 
university offers undergraduate and gradu leges 0 : 
Australia also has several public ly owned 99 students at 
vanced education that offer various deg evy tuition 
publicly owned universities and « ollege" ial an 
fees that cover part of the cost of their € Nos fees at 
the federal government pays the rest Parif higher 
Australia's private universities are considere 


> es in- 
than fees at publicly-owned unive аа libraries. For! 


se Library (AUS 


Australia has many public and sc he 
i » se 
formation about Australia’s libraries 
tralia and the Far East) 


Religion. The Australian Constitution forbids a state 
religion and guarantees religious freedom. The great 
majority of Australians are Christians, but only 15 per 
tent attend church regularly. The Anglican Church has 
the most members. Roman Catholics make up the sec- 
ond largest religious group. 

Smaller numbers of Australians belong to the Baptist, 
faster Orthodox, Lutheran, and Uniting churches. The 
Methodist Church of Australia joined with a majority of 
the country’s Congregationalists and Presbyterians to 
‘orm the Uniting Church in 1977. 

Een, the size of Australia's religious groups re- 

€ ancestry of the people. For example, the Angli- 

Burch began in England, the source of many Aus- 
Immigrants. The large number of Roman 

Eoo mainly reflects the fact that many immigrants 

Ж Tom Ireland, Italy, and other Catholic countries. 

E has small Jewish and Muslim minorities. 

т: e Jews or their parents or grandparents came 
mainland Europe. The Muslims or their ancestors 


пі chi 
ted chiefly from the Middle East and from south- 
and southeastern Asia. 


Land 
Australia А 
E is surrounded by water, like an island. But 
aphers class it as a continent rather than as an is- 


nd bec; 
qn duse of its great size. It is sometimes referred to 
island continent 


as 
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Dry grazing land covers 
much of Australia west of the 
Eastern Highlands. This 
sheep-grazing area in South 
Australia is part of the West- 
ern Plateau land region. 


Australia covers 7,682,300 square kilometres, or about 
5 per cent of the earth’s land area. The island of Tasma- 
nia, which lies about 209 kilometres south of the Austral- 
ian mainland, is considered part of the continent. Tasma- 
nia was part of the mainland until about 12,000 years 
ago. It became separated because the level of the ocean 
rose and covered the land connection. 

Most of Australia is low and flat. The highest and 
most mountainous land lies along the east coast. Nearly 
all the land west of this region—about 90 per cent of the 
total land area—consists of level plains and low, flat- 
topped plateaus. 

Land regions. Australia can be divided into three 
major land regions. They are, from east to west: (1) the 
Eastern Highlands, (2) the Central Lowlands, and (3) the 
Western Plateau. 

The Eastern Highlands include the highest elevations 
in Australia. The region extends from Cape York Penin- 
sula in extreme northeastern Australia to the south coast 
of Tasmania. A low plain bordered by sandy beaches 
and rocky cliffs stretches along the Pacific coast. More 
rain falls on this coastal plain than anywhere else in the 
country. The southeastern section of the plain, from 
Brisbane to Melbourne, is by far the most heavily popu- 
lated part of Australia. 

The Eastern Highlands are sometimes called the Great 
Dividing Range because their slopes divide the flow of 
the rivers in the region. Rivers that flow down the east- 


Ayers Rock (called U/uru by 
the Aborigines), in central 
Australia, is a popular tourist 
attraction. It is about 2.4 kilo- 
metres long and 300 metres 
high and has numerous small 
caves. The walls of many of 
the caves are covered with 
rock paintings made long ago 
by Aboriginal artists. 
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ern slopes empty into the ocean. Rivers that run down 
the western slopes flow to the Central Lowlands. How- 
ever, the highlands are not a single range, nor are they 
especially mountainous. They consist mainly of high pla- 
teaus that are broken in many places by gorges, hills, 
and low mountain ranges. 

Many of the plateaus in the Eastern Highlands have 
fertile soils and are used as cropland. Grass or forests 
cover other plateaus. At one time, forests also covered 
much of the coastal plain. Except in the far north, how- 


~” Great Australian 


Bight 


ever, most of the coastal forests have been @ 
farms and cities. 

The Central Lowlands have the lowest e 
Australia. The region is generally flat. Many 
part of Australia fill up only after heavy rains. R 
infrequent, however, except along the regia 
and south coasts and near the Eastern Highlam 
riverbeds farther inland are dry for most of the} 

Farmers in the southern part of the Central lt 
grow wheat. Most of the rest of the region Is tot 
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The Great Barrier Reef, the world's largest coral reef, extends 
фош 2.010 kilometres along Australia's northeast coast. Its 
beauty attracts many skin divers. 


Irrigation projects have greatly increased farm productivity in 
the southeastern part of the Central Lowlands. These irrigated 
orchards are in the Murrumbidgee River Irrigation Area. 


00 hot for most kinds of crops. However, much of the tres above sea level in the Snowy Mountains. Mount 
d is covered with coarse grass or shrubs and is used Kosciusko and other tall peaks in the Australian Alps are 
graze livestock. The west-central part of the region is snow covered in winter and attract many skiers. 


‘barren, sandy desert. Lake Eyre, the lowest point in The mountain ranges in the Western Plateau are 
Australia, lies 16 metres below sea level along the much lower than those in the Australian Alps. The high- 
Southern edge of this desert. est peaks are in the MacDonnell and Musgrave ranges 
The region has no large cities. The two biggest cities in central Australia. Ayers Rock, a huge loaf-shaped rock 
“Mount Isa and Broken Hill—have fewer than 30,000 formation just south of the MacDonnell Ranges, is a 
People each. Both cities are mining centres. popular tourist attraction. 
The Western Plateau covers the western two-thirds Deserts cover about a third of Australia. The country 
Australia, The region has a higher average elevation has four major deserts. The Simpson Desert lies along 
nthe Central Lowlands. However, most of the land is ^ the western edge of the Central Lowlands. The three 
“asin the lowlands, other deserts—the Gibson, Great Sandy, and Great 


“serts cover the central part of the Western Plateau. — Victoria—cover the central part of the Western Plateau. 
Thi inthe south and northeast, the deserts gradually А! the deserts except the Gibson consist of swirling 
®Way to land covered by grass and shrubs. Much of sands, which often drift into giant dunes. Some dunes 


E land is used to graze livestock Low mountain measure more than 320 kilometres long. The Gibson De- 
nges rise above the general level of the plateau іп ће sert lies outside the path of the general wind direction 

ы E areas. Rainfall is heaviest in the extreme north and of wind-blown sands. Its surface consists of a mass 

"n uthwest. These areas have most of the region's of small stones and pebbles. - Y Р 
pland, Rivers are one of Australia's most vital resources. Riv- 


E dry, treeless plateau called the Nullarbor Plain ers provide the towns and cities with drinking water, - 
the s about 640 kilometres along the southern edge and they supply farmers with much-needed x for ir- 
Word region, The name Nullarbor comes from the Latin ^ rigation. However, most of Australia's rivers are dry at 

5 nulla and arbor, which mean no tree. least part of the year. They fill with water only during the 
li eatem Plateau region has two large cities, Ade- rainy season. The rainy season occurs тг : 

hig Perth. Both cities lie on coastal plains, Ade- northern Australia, and in winter in southern Australia. 


ein à i ivers store water 
Perth i the extreme southeastern part of the regionand Dams and reservoirs on all the largest ri 


nthe extreme southwest. for use during the dry season. 


Ay tains, Australia's highest mountains rise in the The Murray River is Australia's longest permanently 
m Alps in the extreme southern part of the East- flowing river. The Murray River starts in the Snowy 

Fan Shands, The Australian Alps consist of several Mountains and winds westward 2,589 kilometres. It 
pes. Th 2 empties into the ocean southeast of Adelaide. During 


"lis high Snowy Mountains are the best known. Aus- 


est peak, Mount Kosciusko, rises 2,228 me- the southern dry season, the Murray is fed by the coun- 
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ia i i the countrys cli- 
The unequal distribution of rainfall throughout Australia is a major feature of ) 
mate. The interior is dry most of the year and comes to life only after heavy rain, /eft. Rainforests 
along the northeast coast receive plentiful moisture and are green all year, right. 


try's longest river, the Darling. The Darling River begins 
in the central part of the Eastern Highlands and flows 
southwestward 2,739 kilometres to the Murray. The Dar- 
ling is dry along most of its course in the winter. Its flow 
increases in summer, when the northern and central 
parts of the Eastern Highlands receive most of their rain. 
The Darling thus supplies the Murray when most of the 
other southern rivers dry up. 

Australia's biggest water conservation project is the 
Snowy Mountains Scheme. It consists of an extensive 
system of dams, aqueducts, and tunnels. Some of the 
aqueducts and tunnels carry water from melting snows 
in the Snowy Mountains to nearby dams. The dams 
store the water. Other aqueducts and tunnels channel 
water from the dams into the Murray and Murrum- 
bidgee rivers. The increased flow of water in these riv- 
ers is used to irrigate cropland in New South Wales and 
Victoria. Hydroelectric plants at the dams supply New 
South Wales, Victoria, and the Capital Territory with a 
little of their electric power. Tasmania draws almost all 
of its electric power from hydroelectric facilities that op- 
erate on a much larger scale than the Snowy Mountains 
Scheme. 

Lakes. Australia's only large permanent lakes have 
been artificially created. They include Lake Argyle in 
Western Australia and Lake Gordon in Tasmania. Both 
are reservoirs for water conservation projects, 

Most of Australia's natural lakes are dry for months or 
years at a time. Dry lakes called p/ayas are common in 
South Australia and Western Australia. Most of the time, 
a playa is simply a dry bed of salt or clay. It fills with 
water only after heavy rains. Many playas lie in areas of 
extremely light rainfall and so may remain dry for years. 
The largest playas are in South Australia. They include 
Lake Eyre, Lake Torrens, Lake Gairdner, and Lake Frome. 

Underground water. Australia has fairly plentiful un- 
derground water. But most of it is too salty for people to 
drink or for use as irrigation water. In many areas, how 
ever, the water is not too salty for livestock to drink. On 
many large cattle and sheep stations, underground 
wells supply all the drinking water for the animals, 

Much of Australia’s underground water is artesian 
water. Artesian water is trapped under such great pres 
sure that it gushes to the surface through any opening 
The water can thus be brought to the surface merely by 
digging a well. It does not have to be pumped. 

Australia's chief source of artesian water is a vast un- 


derground rock formation called the Great Artesian 
Basin. The basin extends across much of eastern Aus- 
tralia, Other artesian basins lie near the northwest, west, 
and south coasts. Most of the water in the Great Arte- 
sian Basin is quite salty and so can be drunk only ied 
stock. In general, the water in the coastal basins m 
salt. Some of this water is used for irrigation. Adelai i 
Perth, and many smaller communities get some drinking 
er from coastal basins. 
“сы Barrier Reef is the world's largest coral 
reef and one of Australia's most popular tourist m 
tions. Although its name suggests one reef, the wes 
Barrier Reef is a chain of more than 2,500 reefs. Pes, 
includes many small islands. The reefs and euer 
tend in a nearly unbroken chain for about T е 
tres along Australia's northeast coast. The ree is is 
posed of about 400 species of corals of many S! 2 
and colours. The waters around the Great ue 
are warm all year round. The warm waters ipd A 
beauty of the coral formations attract swimm! 
skin divers. 


Climate 
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The northern third of Australia lies in Мат 
so is warm or hot all the year round. The gs nee 
country lies south of the tropics and has wi 


uit s of the 
and mild or cool winters. In winter, manba Alps and 
: s 
south have occasional frosts. But the Au of the coun- 


the interior of Tasmania are the only areas 
try where temperatures remain below freezi 
than a day or so at a time. E "e as rain. Snow 
Australia receives most of its moss don About à 
falls only in Tasmania and the Australian ed dan 
third of the country is desert and receives o barren for 
centimetres of rain a year. The deserts aret Aus 
the grazing of livestock. Much of the res ually. Few 
has less than 50 centimetres of rainfall aut irrigation: 
crops can be grown in these regions ША long the north, 
The heaviest rainfall in Australia occurs à ass 
east, southeast, and extreme southwest test part of 
The east coast of Queensland is the dn as 
the continent. Some places along this po of the 
much as 380 centimetres of rain a year. ды areas 0 
southeast coast and Tasmania аге the only 2. 
continent that receive uniform arr 
year round. Rainfall is seasonal throughou 
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This map shows the average temperatures in Australia during 
hinuary, midway through the country’s summer. Australia's sum- 
Mts are hottest in the northwest and coolest in the southeast. 


Australia lies south of the equator, and so its seasons 
Tt opposite those in the Northern Hemisphere. The 
рет part of the continent has four distinct seasons. 
inter, the wettest and coolest season in Australia, lasts 
E to August. Summer, which is the hottest and 
4 €ason in Australia, lasts from December to Feb- 


Tropi i 
'opical northern Australia has only two seasons—a 


Centimetres 


More thon 75 


dad 501075 ro 

ү ы 25ю50 №. 

oda ни Ау yearly 
B Less thon 13 precipkalion 
№ T 

Map sh 

оуу; 

цы 5 the average amounts of annual precipitation in 


Imos, 

t ` 

My in the e. all the prec ipitation is in the form of rain. Snow 
гете southeastern highlands. 


July is the coolest month in every part of Australia. Light frosts 
are common in the south during July. But the extreme southeast- 
ern highlands are the only areas that ever have cold weather. 


wet season and a dry one. The wet season corresponds 
with summer and lasts from November to April. The dry 
season corresponds with winter and lasts from May to 
October. 

The wet season brings heavy downpours and violent 
storms, especially on Australia's north coast. In 1974, for 
example, a cyclone almost levelled the northern coastal 
city of Darwin. Floods plague many parts of Australia 
during the wet season. However, droughts are usually a 
far more serious problem. Nearly every section of Aus- 
tralia has a drought during the country's annual dry sea- 
son. 

Water conservation measures prevent these droughts 
from doing serious harm in most cases. However, Aus- 
tralia also has periods when little or no rain falls even 
during the wet season. These droughts can cause severe 
water shortages. 


Snow covers Mount Kosciusko, above, and other peaks in 
the Australian Alps in winter. The area attracts many skiers. 
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Geology Geology is the study of the composition, distribution. 
and history of rocks. For further information, see Geol- 
ogy. For the geological history of the earth, see Earth, 
For additional information about minerals and rocks, 
see Mineral and Rock. For more information on ani- 
mals, see Prehistoric animal and Fossil. 


The continent of Australia contains rocks that are 
among the oldest in the world. Some of them were 
formed over 3,000 million years ago. A great variety of 
rocks of all ages can be found throughout Australia. 
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The geological history of the earth has been divided 
into four main intervals. The first of these intervals is 
alled an eon. The other three are known as eras. 


Precambrian Eon 


During the Precambrian Eon, much of Australia’s min- 
wal wealth of today was created. The vast period during 
which the rocks accumulated have resulted in valuable 
mineral concentrations called ores. Major iron ore de- 
posits are mined in the Hamersley Ranges of Western 
Australia, and at Iron Monarch, in South Australia. 

At some times in the Precambrian, g/aciers (rivers of 
kel were active. At other times the climate was tropical. 

Fossils (ће remains of creatures and plants from for- 
mer times) are relatively scarce in Precambrian rocks. 
Some forms of bacteria are the oldest fossils found in 
Australia, but probably the most common are tiny plants 
шуп as stromatolites. Primitive worms, jellyfish, 
sponges, and corals were also present. 


Palaeozoic Era 


Central Australia was covered by a shallow sea during 
te Cambrian Period, which lasted from about 600 mil- 
Into about 480 million years ago. 7rilobites (small ani- 
tals with soft shells), brachiopods (lamp shells), grapto- 
йе (small compound animals), sponges, sea urchins, 
"orms, and sea lilies lived in this sea. 

Much of the gold mined in Victoria in the 1800s was 

ind in rocks from the Ordovician Period of about 480 
"ilion to about 435 million years ago. A large part of 

ralia was beneath the sea, and sediments accumu- 
. Cambrian sea life was joined by corals and cepha- 
pods (squid-like creatures). Land creatures did not yet 
"ist Precambrian strata (rock layers) at Mount Isa, 
eensland, provide copper, lead, and zinc. The Kal- 
p and Pilbara goldfields are in Precambrian 
Б (stable regions composed of extremely old, hard 


The Silurian Period, which began about 435 million 
ES and lasted about 30 million years, created the 
E. and other Silurian rocks which have been the 

M of much of the gold mined in New South Wales. 
E "wd through the Devonian Period, which lasted 

Mout 405 million to 345 million years ago, massive 


3 parements in eastern Australia forced the land 
a sd sea level, 
à це 5 indicate that plants first appeared on dry land 
m E tno this time. Devonian rocks also con- 
efish P» 5 of primitive fish. Graptolites died out and 
has eveloped the capacity to breathe air. 
into jo: from the Carboniferous Period from 345 mil- 
million years ago, have been the source of 
Se lead, zinc, and tungsten in Queensland, 
ssi spu 219 tin in Tasmania. 
“period ET that fish continued to develop during 
imm ге and brachiopods flourished іп the 
The Pay Dites became extinct, 
№; o vian Period, from 275 million to 225 million 
4 чуц Notable for the valuable coal reserves 
also “stern edge of Australia. Permian sediments 
LN iced Natural gas at Gidgealpa in South Aus- 
1 Dring the the Perth Basin of Western Australia. 
Med tg Wider” Permian Period Australia was sub- 
“spread glaciation. Later, the climate be- 
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came warmer and the sea level rose. Animals with back- 
bones, including reptiles and amphibians, lived on the 
land. The most common plant was a fern-like plant 
called g/ossopteris. 


Mesozoic Era 


Almost all of Australia was above sea level during the 
Triassic Period, from 225 million to 180 million years 
ago. Triassic sediments were deposited on floodplains, 
in river deltas, and in lakes. The hard sandstones of the 
Sydney region and the Blue Mountains were deposited 
at this time. Volcanoes were active in Queensland. Fos- 
sils show that ferns, tree ferns, insects, and freshwater 
fish were abundant. 

The Jurassic Period, from 180 million to 130 million 
years ago, saw a great thickness of sediment accumulate 
in a huge inland depression on the northeastern part of 
Australia. See Great Artesian Basin. Cycads (primitive 
palmlike plants) were the dominant plants. Dinosaurs 
and other reptiles lived on land. 

Many of the famous opal fields of South Australia, 
New South Wales, and Queensland are located in Creta- 
ceous sediments from the Cretaceous Period, which 
lasted from 130 million to 65 million years ago. The opal 
is from a later period. The Burrum and Styx coalfields 
were also formed in eastern Queensland. 

Pine forests, cycads, and ferns were the most com- 
mon land plants of the Cretaceous in Australia. Flower- 
ing plants first appeared at this time. The Australian 
bush as we know it today developed from these plants. 
Mammals and birds were becoming more common. 


Cenozoic Era 


The Tertiary Period lasted from 65 million to about 2 
million years ago. During this period, low-lying coastal 
areas were flooded, depositing the limestone of the 
Nullarbor Plain and the sedimentary rocks on which the 
Great Barrier Reef later formed. The brown coalfields of 
the Gippsland region accumulated at this time. The oil 
and gas fields of Bass Strait occur in Tertiary strata. The 
rich bauxite mines at Weipa, in north Queensland, and 
Gove, in the Northern Territory, are the result of the 
weathering which occurred during the Tertiary. 

Toward the end of the Tertiary, tremendous earth 
movements raised large areas of eastern Australia, form- 
ing the Great Dividing Range. The huge reptiles of the 
Mesozoic had died out and only smaller reptiles re- 
mained. Birds became common and mammals flour- 
ished. ; 

During the Quaternary Period, which extends from 
about 2 million years ago to the present day, the world 
sea level fell and rose several times as a result of peri- 
ods of glaciation. When sea levels fell, the Australian 
mainland joined with Tasmania and New Guinea, and in- 
directly to Southeast Asia. It was during the last glacial 
period that the Aborigines entered Australia. 

The coral of the Great Barrier Reef belongs to the 
Quaternary Period. Except for the Snowy Mountains, the 
Quaternary glaciations had little direct erosional effect 
on the Australian mainland. 

Animal and plant life in the Quaternary evolved to- 
ward the modern forms. The marsupials and mammals 
developed in isolation from the rest of the world and so 
many of their biological features are unique. 
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Animals and plants 


Native animals. At one time, all the continents were 
part of one huge land mass. Australia became separated 
from this land mass about 200 million years ago. As a re- 
sult, its animals developed differently from those on 
other continents. Australia's most famous native animals 
include kangaroos, koalas, wallabies, wombats, and 
other marsupials. Marsupials are mammals that give 
birth to tiny, poorly developed offspring. In most spe- 
cies, the babies mature in a pouch on the mother's ab- 
domen. Australia has about 150 species of marsupials, 
all of which have pouches. 

The platypus and the echidna are among the strang- 
est Australian animals. They are the only mammals that 
hatch their young from eggs. Platypuses live only in Aus- 
tralia. Echidnas live in Australia and on the neighbouring 
island of New Guinea. 


Animals of Australia 


Australia has about 700 species of native birds. They 
include the world's only black swans and about 60 kinds 
of cockatoos, parakeets, and other parrots. Two large 
flightless birds, the emu and the cassowary, are also na- 
tive to Australia. The kookaburra, a member oí the king- 
fisher family, is one of Australia's best-known birds. Its 
loud, harsh call is a familiar sound in residential areas. 

Australia has about 140 species of snakes and about 
370 species of lizards. Most of the snakes are poisonous. 
In fact, two of them, the taipan and the tiger snake, are 
among the deadliest snakes in the world. AII the lizards 
are nonpoisonous. 

Native plants. Two main kinds of native plants, aca- 
cias and eucalyptuses, dominate Australia's landscape. 
They are the most common shrubs in the dry lands and 
the most common trees in the moister areas. Acacias, 
which Australians call watt/es, bear their seeds in pods. 
Australia has about 700 species of acacias. Many of them 


Some of the many mammals, birds, and reptiles of Australia are pictured on the map below. The 


animals live in various other areas on the continent in addition to those indicated. For example, 
emus live everywhere in Australia except the rainforests. 
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have brightly coloured flowers. Common shrubby spe- 
cies include the mulga and the myall. The silver wattle 
and the blackwood are tall trees. 

Eucalyptuses—or eucalypts, as they are known in 
Australia—are the most widespread plants in the coun- 
ty. Australia has about 500 species. Most species have 
narrow, leathery leaves. The leaves contain a fragrant 
oil, which gives the plants a noticeable odour. 

Scrubby eucalyptuses, which are known as mallees, 
cover large areas of the interior. Eucalyptus trees, which 
Australians call gum trees or gums, are the tallest trees 
inthe country and among the tallest in the world. Two 
species, the mountain ash and the karri, may grow to 
about 85 metres. Eucalyptuses once grew only in Aus- 
tralia and on a few islands to the north. However, euca- 
lptuses have been planted in many other warm areas, 
including California and Hawaii in the United States, and 
countries bordering the Mediterranean Sea. 


Plants of Australia 
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Palms and trees that resemble palms grow in many 
parts of Australia. Grass trees are palmlike trees of the 
western dry lands. Macrozamia trees grow throughout 
Australia. They have palmlike or fernlike leaves and bear 
cones, like needleleaf trees. Australia has few native 
needleleaf trees. The kauri pine and bunya pine are 
among the few exceptions. Shrubs called sa/tbushes are 
common in the dry grazing areas of southern Australia. 
Saltbushes are so named because their leaves have a 
salty taste. The leaves provide excellent feed for live- 
stock. 

Australia has thousands of wildflowers. Many of them 
are desert species whose seeds lie buried in the ground 
until brought to life by a heavy rain. Then, for a few days 
or weeks, the desert is carpeted with flowers of every 
imaginable colour. 

Introduced species. The only mammals that lived in 
Australia before the first settlers arrived were bats, 


This map pictures some of the trees, shrubs, and other plants of Australia. Many of the plants, such 
as wallaby grass and golden wattles, 


grow in other areas of the continent in addition to those 


shown. However, forest trees grow only in the moist coastal regions. 
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Golden wheat fields, such as these in New South Wales, are 
vital to Australia's economy. Australia sells great quantities of 
wheat to China, Japan, and other Asian countries. 


echidnas, mice, platypuses, rats, and the various kinds 
of marsupials. The first settlers, the Aborigines, brought 
along a type of dog known as a dingo. Some dingoes es- 
caped into the wild. Today, their descendants are Aus- 
tralia's chief beasts of prey. European settlers introduced 
many European mammals, including cats, cattle, deer, 
foxes, goats, horses, pigs, rabbits, and sheep. They also 
introduced such animals as camels and water buffaloes, 
various kinds of birds, and many species of plants. 
Camels, water buffaloes, and certain other introduced 
species have become wild and are pests. In some cases, 
species have had to be exterminated. Rabbits, for exam- 
ple, caused extensive damage to crops and grazing 
lands. A drive to wipe them out with a deliberately intro- 
duced disease, myxomatosis, met with considerable 
success. However, their numbers have again increased, 


Economy 


Australia is one of the world’s rich, developed coun- 
tries. Most developed countries have become rich 
through the production and export of manufactured 
goods. Australia’s wealth, however, has come chiefly 
from farming and mining. 

The processing of farm and mineral products makes 
up a major part of Australia's manufacturing industry. 
For many years, manufacturing was the leading em- 
ployer in Australia. But since about 1970, manufacturing 
has declined in importance, while service industries ` 
have increased in importance. 

The nation relies on its farms and mines to produce 
goods for export. By selling farm products and minerals 
abroad, Australia earns the export income that most 
other developed countries earn from the sale of manu- 
factured products. However, only part of Australia’s ex- 
port income goes to the farmers and mining companies 
that produce the goods originally. Much of it goes to 
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firms that process and distribute the goods. be 
tralia's agricultural and mineral exports bene! to NR 
omy as a whole and enable many Australians 
high standard of living. T dbya lack 
Australia has traditionally been handicappe nd indus- 
of capital—that is, money to finance pera сар 
trial development. The country has had to indebte 
tal from other nations and has become beide Ser 
to them. Many mining companies, factories, fed ie 
businesses in Australia are owned or contro n investors. 
American, British, Japanese, and other sore echanized 
Agriculture. Australia's farms are highly labour. ny 
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Farmland covers about 65 per cent of Austr a 
ever, most of this land is dry grazing land. Es But 
grown on only about 5 per cent of the ы Sind 50 таке 
farmers use modern agricultural metho ^ er cent of the 
the cropland highly productive About 10 pe 
cropland is irrigated far are cattle and 
Australia's leading farm products by i roducts 
calves, wheat, and wool, followed by pec the cout 


producer and exporter of beef, sug Jude barley. 
country's other major farm products inc tdi 
chicken and eggs, cotton, oats, rice, pota 

and lambs, and vegetables he Australian st 

Sheep and cattle are raised in all the others. № 

though some states raise far more than ther raise 
South Wales and Western Australia 109° about h 
than half the country's sheep and posee c more 
wool. Queensland and New South wales 


ates, 


more 
alf its 


Agriculture in 
Australia 


significant amount in overseas trade. 


Australia 771 


Most of the farmland in Australia is pasture for raising cattle and sheep. Farmers also produce 
such crops as wheat and sugar cane, and grow fruit and vegetables. Agricultural products earn a 
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ч half of Australia's beef cattle. Victoria is the leading 
Auucer of dairy products, Wheat is grown in all areas 
ё country that have medium rainfall and moderate 

Peratures, But production is heavily concentrated in 
South Wales and Western Australia. Farms on the 
Bo 9f Queensland grow sugar cane, bananas, 
^ es, and other crops that need a wet tropical cli- 
i: Uch fruit as apples and pears are grown in all the 
5 New South Wales and South Australia produce 
[m ү the country's oranges. South Australia also pro- 


à in quantities of grapes that are used for mak- 
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ing the 18005. By the end ofthe century, it was export- 
ing large amounts of copper, gold, lead, silver, tin, and 
zinc. These minerals remained the chief products of 
Australia's mining industry throughout the first half of 
the 1900's. ) 

During the 19505, geologists discovered huge depos- 
its of bauxite, coal, and iron ore in Australia. They dis- 
covered manganese, natural gas, nickel, and petroleum 
during the 19605. ET | 

Australia has become one of the world s major min- 
ing countries. It ranks first in the production of bauxite, 
industrial diamonds, and lead, and is a leading producer 
of coal, copper, gold, iron ore, manganese, nickel, sil- 
ver, tin, titanium, tungsten, zinc, and zircon. Nearly all 
the world's high-quality opals are mined in Australia. 

Western Australia, Queensland, and New South 
Wales, in that order, are the leading mining states. 
Western Australia produces most of the nickel, iron ore, 
and gold and much of the bauxite. Queensland is the 
chief producer of bauxite, copper, and silver. New South 
Wales leads in the production of coal, lead, and zinc. All 
the manganese is mined in the Northern Territory. Most 
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Australia's thriving mining industry produces huge amounts 
of iron. This mine is at Mount Whaleback in Western Australia. 


Minerals and mining Mining is one of the chief economi 
in Australia 
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tin and tungsten come from Tasmania. Victoria pro- 
duces about half of Australia's petroleum from offshore 
fields. Other major producers of petroleum include 
South Australia and Western Australia. Natural gasis 
produced mainly in South Australia and the northwest 
coastal shelf of Western Australia. The country has the 
world's largest undeveloped deposits of uranium. Aye 
tralia's richest uranium deposits are located іп the 
Northern Territory and South Australia 
Manufacturing. Unlike most other industrial coum 
tries, Australia imports more manufactured goods that 
it exports. Australian factories produce most of the re 
sumer goods, such as processed foods and household 
articles, that the people require. But the nation haste 
import many of its producer good's-—that is, factory ma 
chinery, construction equipment, and other goods used 
in production. Iron and steel are the chief exceptions 
Australia's iron and steel industry produces enough of 
the metals to meet the needs of other industries. Aus 


ic activities in Australia. The country has such vast mineral de 


posits that it is almost completely self-sufficient in minerals. 
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Mishing trawler, right 


ts net to catch prawns 


е east coast of Australia. 
xs and other shellfish 
le the largest income of 
Iches for the Australian 
jy industry. Most of the 
fish is exported for over 
i5 markets. 


"has factories depend heavily on the investment of for- 
902 capital, though not as much as does Australia's 
"ning industry 

Most of Australia's factories specialize in assembly 
Р хк and light manufac turing. Many plants process farm 
Oducts or minerals for export. The leading manufac- 
"ed products are processed foods; metals, including 

^ and steel; transportation equipment, including cars; 
рег; chemicals; textiles, clothing, and shoes; and 
z епо! appliances. New. South Wales and Victoria 
ds chief manufacturing states. Together, these two 
we about two-thirds of the country's factories 
„Sout two-thirds of the factory workers. Most of the 
cd are located in and around Sydney and Mel- 
Rey "eu fishing. Forests cover about 6 per cent 
mis ani a. Nearly all of them grow in the Eastern High- 
B in the moist coastal areas, The northeast coast 

üpical rainforests. The vast majority of Australia's 
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forest trees are eucalyptuses. The wood of some euca 
lyptus species is used for making paper and such items 
as floorboards and furniture. But eucalyptus wood is too 
hard for most other purposes, including most types of 
housing construction. Therefore, imported species of 
softwoods have been grown on plantations. Monterey 
pines, which were imported from California, United 
States, have become Australia's second most important 
timber trees, after eucalyptuses 

Although Australia is surrounded by water, its fishing 
resources are limited. Thousands of species of fishes 
live in the coastal waters, but only a few are both plenti 
ful and good to eat. However, Australia has developed a 
small but profitable fishing industry. The industry earns 
most of its income from the fishing of shellfish, espe 
cially abalones, lobsters, oysters, prawns, and scallops. 
The fishing fleet also brings in fairly large catches of 
mullet, salmon, and tuna. Much of the shellfish catch is 
exported. Some pearls are collected from oysters 
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A cement works in Cairns. 
Queensland, produces ce 
ment to be used in the manu 
facture of concrete. Factories 
like this one make a signifi- 
cant contribution to the man- 
ufacturing industry in Aus- 
tralia, which accounts for a 
substantial part of the coun 
trys gross domestic product 
(GDP). 
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Piers Cavendish, Impact 
The construction industry in Australia plays an important role 
in the country's economy. The Gold Coast, above, is an expand- 
ing tourist area in Queensland. 


Service industries are the economic activities that 
produce services, not goods. Service industries provide 
about two-thirds of Australia's jobs and make up nearly 
two-thirds of Australia’s gross domestic product—the 
total value of goods and services produced annually. 
Hospitals, schools, government agencies, stores, hotels, 
and restaurants are service industries, Also included in 
this category are banking, trade, transportation and 
communication, and tourism activities. 

Tourism. Australia has a variety of tourist attractions. 
They include wildlife sanctuaries, sandy beaches, the 
Great Barrier Reef, the Australian Alps, and numerous 
points of historical interest. About 1 million foreign tour- 
ists visit Australia each year. Tourism aids the Australian 
economy. 

Distance and cost have been the major obstacles to 
growth of Australia's tourist industry. Australia is about 
twice as far from North America and Europe as North 
America and Europe are from each other. Travel be- 
tween Europe and North America is therefore less costly 
than it is between Europe or North America and Aus- 
tralia. The vast distances between cities makes travelling 
around Australia more difficult and expensive. About 
half of Australia’s visitors come from nearby, especially 
New Zealand and other Pacific islands, Japan, and 
Southeast Asia, These places are also the ones most vis- 
ited by Australian tourists. 

Foreign trade. During the 1950s, Australia earned 
about 85 per cent of its export income from the sale of 
farm goods. Farm exports remain vital to the nation’s 
economy. But Australia has increased its export income 
since the 1950's chiefly by increasing its overseas sales 
of minerals and manufactured products, Today, farm 
products account for about 20 per cent of Australia's ex- 
port earnings. Minerals and other raw materials account 

for about 45 per cent, and manufactured goods for 


Australia's gross domestic product 


Industry 28% 


Services 69% — 


мч 


"Agriculture 3% 


Australia's gross domestic product (GDP) was $296,600,000,000 
US. dollars in 1991. The GDP is the total value of goods and 
services produced within a country in a year. Services Include 
community, government, and personal services; ере ie 
ance, property and business services; transportation ue m г 
munication; utilities; and wholesale and retail trade. /m 5 
cludes construction, manufacturing, and mining. Agriculture 
includes agriculture, forestry, and fishing. 


Production and workers by economic activities 


Per cent Employed workers 
ofGDP ^ Number of pran 
Economic activities produced people ым» 
Finance, insurance, property & 
business services — 22 890,000 
Community, government, & В а 
personal services 20 2, e 5 
Wholesale and retail trade ur. es с 
E = o " 
Manufacturing but 15 1 n T 
Construction 8 2 UTEM 
Transportation & communication. 7 sim T 
Mining PAUSE а 
Agriculture, forestry, & fishing — 3 s a 
Utilities _3 [с T 
Total 100 7706000 > 


Figures are for 1991. 
Sources: International Labour Office; United Nations. 


lia's im- 
about 35 per cent. About 85 per cent of Austr 


decline. Australia still exports minerals, wheat 
to the UK and other Western European er. It especially 
today, Japan is Australia’s biggest Sue HR Japan, 
buys coal, iron ore, and other minerals. ajor purchas” 
and other Asian countries have pe wheat japan 
ers of Australian farm products, «реса 
is by far the leading buyer of pus UK as Aus 
United States and Japan have replace The United í 
tralia's chief source of producer goods. S aj bee 
States, in turn, imports large amounts 0 nce in һа ite 
shellfish, sugar, and a/umina—the substa M 
that is used to make aluminium. — of pas 
Transportation. Cars are the chief meant anil owns 
ger transportation in Australia. Bears ved roads link 
a car and uses it for most local travel. Ра 


Sydney Airport, right, is 
ыйга busiest airport. The 
sport provides facilities for 
both international and domes- 
X flights. 


fe state capitals and the largest inland cities. Most 
fads in the outback are unpaved. 
Qantas Airways Limited and Ansett Airlines are Aus- 
Таа two major domestic and international airlines. 
las 15 partly owned by the federal government. An- 
015 privately owned and operated. Many foreign air- 
Чез fly between Australia and major cities throughout 
e world, Sydney, Melbourne, Brisbane, and Perth all 
international airports. 
Air transportation is particularly important in the out- 
ck A private, nonprofit organization called the Roya/ 
"Ving Doctor Service flies emergency medical help to 
ES of the outback except the Northern Territory. A 
ublicly owned company provides this service in the 
‘orthern Territory. 
capt and ships haul most of Australia's intercity 
ы of Australia's main-line railways are publicly 
. The Trans-Australian Railway is the country's 
est rail line. It extends 1,783 kilometres from Port 


оуд 

Mice nice ng Doctor Service provides emergency ambu- 

hein lerior b in the Australian interior. Air transport is vital in 
ecause of the vast distances between settlements. 
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Pirie in South Australia to Kalgoorlie in Western Aus- 
tralia. The main-line railways chiefly haul farm goods 
and minerals from the producing areas to the coastal 
cities and ports. In addition to the main rail lines, Aus- 
tralia has a number of small private railways. These lines 
largely haul minerals from out-of-the-way mines to the 
main-line railways. Sydney and Melbourne have exten- 
sive commuter rail and underground systems. 

Ships carry large amounts of minerals between Aus- 
tralian coastal ports, and they haul nearly all the coun- 
try's overseas freight. However, Australia has only a 
small merchant fleet. Foreign vessels carry most of the 
nation's intercoastal freight and almost all its overseas 
cargo. The busiest eastern ports include Gladstone, Hay 
Point, Melbourne, Newcastle, and Sydney. Dampier, 
Fremantle, Port Hedland, and Port Walcott are among 
the busiest ports in Western Australia. 

Communication. Australia's postal, telephone, and 
telegraph systems are owned by the federal govern- 
ment and operated by independent government agen- 
cies. The Australian Postal Commission runs the postal 
system. The Australian Telecommunications Commis- 
sion operates the country's telephone and telegraph sys- 
tems. Except in the outback, nearly every Australian 
household has a telephone. In the remotest parts of the 
outback, many people use two-way radios in place of 
telephones. 

Almost all Australian families own one or more televi- 
sion sets and radios. Commercial broadcasters own and 
operate about half the radio stations and about a third of 
the TV stations. The rest are owned and financed by the 
federal government and operated by the Australian 
Broadcasting Corporation (ABC), an independent gov- 
ernment agency. Unlike the commercial stations, the 
ABC stations accept no advertising. 

Australia has about 60 daily newspapers. All are pri- 
vately owned. Every big city has at least one daily paper. 
The most widely read daily newspapers include Mel- 
bourne's Herald, Sun News-Pictorial, and The Age, and 
The Sydney Morning Herald, and the Daily Mirror Tele- 
graph in Sydney. A national daily, The Australian, is pub- 
lished in Sydney, Melbourne, Adelaide, and Brisbane. 
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Related articles in World Book. See Australia, Govern- 
ment of, and Australia, History of, and their lists of Related ar- 
ticles. Additional related articles include: 


General biographies 
Anderson, Dame Judith Kenny, Elizabeth 


Natural features 


Bradman, Sir Donald 
Burnet, Sir Macfarlane 


Lawson, Henry 
Melba, Dame Nellie 


Florey, Lord Murdoch, Rupert 

Fraser, Dawn Paterson, Banjo 

Grainger, Percy A. Sutherland, Dame Joan 

Hogan, Paul White, Patrick 
Navigators 

Bougainville, Louis Jansz, Willem 

Cook, James Pelsaert, Francois 

Dampier, William Tasman, Abel 

Furneaux, Tobias Janszoon 

Hartog, Dirk Torres, Luis Vaez de 
Explorers 

Bass, George Lawson, William 

Blaxland, Gregory Leichhardt, Ludwig 

Burke, Robert O'Hara Mitchell, Sir Thomas 

Cunningham, Allan Livingstone 

Eyre, Edward John Oxley, John 

Flinders, Matthew Stuart, John 

Forrest (family) McDouall 


Hovell, William 
Hume, Hamilton 


Sturt, Charles 
Wentworth, William 


Governors 
Arthur, George Hindmarsh, Sir John 
Bligh, William Hunter, John 


Bourke, Sir Richard 
Bowen, Sir George 
Brisbane, Sir Thomas 
Collins, David 

Davey, Thomas 

Grey, Sir George 


King, Phillip Gidley 
La Trobe, Charles 
Macquarie, Lachlan 
Phillip, Arthur 
Stirling, Sir James 


Prime ministers 


Barton, Sir Forde, Francis McMahon, Sir 
Edmund Fraser, Malcolm William 
Bruce, Stanley Gorton, Sir John Menzies, Sir 
Chifley, Ben Hawke, Bob Robert 
Cook, Sir Joseph Holt, Harold Page, Sir Earle 
Curtin, John Hughes, William Reid, Sir George 
Deakin, Alfred Morris Scullin, James 
Fadden, Sir Keating, Paul Watson, Chris 
Arthur 


Fisher, Andrew 


Lyons, Joseph 
McEwen, Sir John 


Whitlam, Gough 


Characteristic animal life 


Apostlebird ^ Currawong Koala Platypus 
Bandicoot Cuscus Kookaburra deci 
Bellbird Dingo Lyrebird devil 
Black swan Dugong Marsupial Tasmanian 
Bowerbird Echidna Mound bird tiger 
Brolga Emu Native cat Weaverbird 
Cassowary Honeyeater Parakeet Wombat 
Cockatoo Kangaroo Parrot 

Characteristic plant life 
Angophoras Hoop pines Paperbarks 
Banksia Huon pines Plea 
Binaburra Jarrah Rottnest pine 
Boronia Karris She-oaks 
Christmas bush Kauri Teatree 
Eucalypts Manna gum Waratah 
Flame tree Moreton Bay fig Wattle 

Cities 

Adelaide Canberra Hobart Perth 
Brisbane Darwin Melbourne Sydney 


Ayers Rock Indian Ocean Mount Kosciusko 
Botany Bay Lake Burley Griffin Murray River 
Coral Sea Lake Eucumbene Murrumbidgee 
Darling River Lake Eyre Olgas 
Great Barrier Reef Lake Macquarie Nullarbor Plain 
Great Victoria Lake Pedder Pacific Ocean 
Desert Lake Torrens 
States and territories 
Ashmore and Cartier Coral Sea Islands Queensland 
Islands Heard Island South Australia 
Australian Capital New South Wales Tasmania 
Territory Norfolk Island Victoria 
Christmas Island Northern Territory Western Australia 


Cocos (Keeling) Is- 
lands 


Other related articles 


Australia (name) 
Australia, Armed services of 


Australia, Art and Architecture 


of 
Australia, Legal system of 
Australia, Literature of 
Australian Aborigines 


Australian Constitution 
Australian flag 
Australian national anthem 
Australian Rules football 
Bushrangers 

Snowy Mountain Scheme 
Transportation (convicts! 


Outline 


1. People 
A. Population and 
ancestry 
П. Ways of life 
A. City life 
B. Country life 
C. Food and drink 
M, Land 
A. Land regions 
B. Mountains 
C. Deserts 
D. Rivers 
IV. Climate 
V. Geology 
A. Precambrian Eon 
B. Paleozoic Era 
VI. Animals and plants 
A. Native animals 
B. Native plants 
Vil. Economy 
A. Agriculture 
B. Mining 
C. Manufacturing 
D. Forestry and fishing 
E. Service industries 


B. Language 
C. The Aborigines 


D. Recreation 
E. Education 
F. Religion 


E. Lakes 
F. Underground water ў 
С. The Great Barrier Ree 


C. Mesozoic Era 
D. Cenozoic Era 


C. Introduced species 


F. Tourism 

G. Foreign trade 
H. Transportation 
|. Communication 


Questions 


Who were the first Australians? 


ive? 
In what parts of Australia do most people live? 


How do children in remote areas receive 
Whre are Australia's highest mountains? 
Why is the Great Barrier Reef such a popular ie 
Why did Australia's animals develop differently 


other continents? 


jon? 
their education’ 


ion? 
rist attraction’ 
m those 0^ 


s? 
What are three Australian names for the ene 
What are Australia’s leading farm products? 


Australia Il became the first поп-Ат 
win the America's Cup in the 25 challen 


0 
erican yacht! 
ges from 


: ni 
Australia Il won the cup at Newport, in the ©! g three 


States, in 1983 by winning four rac dod 
against the defender Liberty. The final, de 


r races and losin 


against Liberty was won by only 41 secon pum and 


was owned by a syndicate headed by 


Alan 


was captained by John Bertrand. 


Tielight armoured vehicle is one of the latest acquisitions by 
Australian Army, 


Australia, Armed services of, are small, but ad- 
Еч In technology. Planning for development is 
don maintaining a force that will serve both cur- 
"nt needs and emergencies. 
€ Defence Force consists of the Royal Australian 
E the Australian Army, and the Royal Austra- 
irForce (RAAF). The all-volunteer force includes al- 
ie /000 full-time personnel. An additional 30,000 ac- 
Part-time personnel undergo regular training. The 
has 15,100 regular and about 1,900 reserve person- 
Australian Army has 20,600 regular and about 
Eve personnel. The RAAF has 18,000 regular 
Sn reserve personnel. 
i ^ Reserve units were introduced in 1992, to sig- 
y increase the Defence Force's capacity to de- 
ан тей personnel at short notice. The units 
Чр to full strength over a period of five years. 
Tely voluntary force, initially the Ready Reserves 


wi 
E about 4,100 personnel. Of these, 450 will be 
200 Army, and 450 Air Force. 


Organization 


отаца minister for defence is responsible to the 

"Parliament for the Department of Defence 

"fence Force, 

nma clin Constitution makes the governor gen- 

Her fo, eec er In chief of the Defence Force. The min- 

lan a Mice has responsibility for the general con- 
Ministration of the Defence Force. The chief 
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of Defence Force commands the whole of the Defence 
Force. These responsibilities include overseeing a chief 
of naval staff, who commands the Navy; a chief of the 
general staff, who commands the Army; and a chief of 
the air staff, who commands the Air Force. The chief of 
Defence Force shares the administration of the Defence 
Force with the secretary of the Department of Defence. 
These two, together with the minister for defence, an as 
sisting minister, and the service chiefs of staff, make up 
the Council of Defence. 

The Navy. The senior officer of the RAN is the chief 
of the naval staff (CNS), who holds the rank of vice admi 
ral. The principal staff officers working with the CNS are 
the deputy chief of naval staff (DCNS), assistant chief of 
naval staff—personnel (ACPERS-N), and assistant chief of 
naval staff—materiel (ACMAT-N). These officers hold the 
rank of rear admiral, as also do the fleet commander 
and the support commander. 

The Army. The commander is the chief of the gen- 
eral staff (CGS), who holds the rank of lieutenant gen- 
eral. The army has two main parts—Regular Army and 
the Army Reserve. The core of the Regular Army is a di- 
vision of three brigades, each of which contains a bal- 
ance of combat arms and supporting services. 

In time of war or defence emergency, the governor 
general may call out the Army Reserve for service in 
Australia or overseas. 

The Air Force. The senior officer of the RAAF is the 
chief of the air staff (CAS) who holds the rank of air mar- 
shal. His principal staff officers in Canberra are the dep- 
uty chief of the air staff (DCAS) who heads the executive, 
the assistant chief of the air staff—Personnel and Re- 
source Management (ACPRM-AF) and the assistant chief 
of the air staff—materiel (ACMAT-AF). Three separate 
commands cover the operational, logistical and training 
elements of the RAAF. Air Command comprising com- 
bat forces is commanded by the air commander Aus- 
tralia (ACAUST) from Air Headquarters near Sydney. Lo- 
gistics and training commands, led by air officers 
commanding, have headquarters in Melbourne. 


Officer training 


The Australian Defence Force Academy is at Camp- 
bell next to the Royal Military College at Duntroon in the 
Australian Capital Territory. It contains a college of the 
University of New South Wales and offers degrees in 
arts, science, and engineering. 

Cadets attend the academy as officer cadets of their 
chosen service—Navy, Army, or Air Force—for the initial 
three years of their training. During their course at the 
academy, cadets complete some initial tri-service and 
single-service professional training as a basis for their 
careers as service officers. Before graduating as officers 
into their respective services, cadets spend a final year 
at a single-service college. These colleges are the Royal 
Australian Naval College at Jervis Bay, the Royal Military 
College at Duntroon, and the Royal Australian Air Force 


Academy at Point Cook. 
Equipment and bases 


The Navy. The Navy's major fleet base is located in 
Sydney (Fleet Base East). The Navy's ability to operate in 
Australia's northern and north western coastal waters as 
well as the Indian Ocean is being enhanced with the de- 
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velopment of HMAS Stirling (Fleet Base West) near 
Perth. Eventually, up to half the fleet is to be home- 
posted there. The Royal Australian Navy has 3 guided 
missile destroyers (HMA Ships Perth, Hobart, and Bris- 
bane); 6 guided missile frigates (HMA Ships Adelaide, 
Canberra, Sydney, Darwin, Melbourne, and Newcastle); 
2 River-class destroyer escorts (HMA Ships Swan and 
Torrens); and 4 Oberon-class submarines (HMA Subma- 
rines Ovens, Onslow, Orion, and Otama). It also has 2 
training and helicopter support ships (НМА Ships 
Kanimbla and Manoora); and 1 amphibious heavy lift 
ship (HMAS Tobruk). Other ships in the fleet include 15 
Fremantle-class patrol boats, 2 hydrographic ships, 4 
survey motor launches, 2 attack-class patrol boats, 2 in- 
shore minehunters, and 2 replenishment ships (HMA 
Ships Success and Westralia). The RAN also operates 2 
electronic warfare HS748 fixed wing aircraft, 16 Sea- 
hawk, 7 Sea King, 3 Squirrel, and 2 Kiowa helicopters. 
The Army. During the 1960's, the Army's equipment 
emphasized air mobility and operations in tropical 


HMAS Darwin is one of the five 
ated by the Royal Australian Navy. 


guided missile frigates oper 


The Australian Army is à 
fairly small volunteer force. Its 
members receive special 
training in jungle warfare. 


areas. For these capabilities, soldiers needed mostly $ 
light, portable equipment. More recently, bise 
ganization and equipment have sought to provi e e 
more sustained operations on the Australian pec 
with an emphasis on the defence of northern E 
A cavalry regiment equipped with high spee ue to Der 
armoured fighting vehicles has already reine ; 
win and it is planned to move additional соо 
ing armoured and mechanized units, а briga i op: 
quarters, signals, artillery and other specialize ed DA 
to the Darwin region during the 1990's. bos 
equipment, including helicopters such we 

Hawk, and light vehicles, have been acquire k - 

The chief Army bases are lo« ated at pics 
Townsville, Oakey, and Canungra in Ое in New 
Kapooka, Singleton, Ingleburn, and новата 
South Wales; Puckapunyal, Broadmeadows, usta 
and Bandiana in Victoria; Woodside in South t 
Swanbourne in Western Australia; and Darwin! 
Northern Territory. ates à 

The Royal Australian Air Force prd 
modern fleet of fighter, strike, and зигуе! аг interests It 
to meet its role in defending Australia and не Hee 
has two squadrons of F-111 strike airc pi can fire 
squadrons of the modern F/A-18 Hornet. | vide support 
the Harpoon anti-shipping missile and dit pave Tad 
for ground forces. Already equipped w Sia upgrade 
target detection system, the F-111s are being 
to extend their serviceability 

Two squadrons of P3C Orions 
submarine warfare and maritime 
long-range aircraft cover large areas о h the 
surveillance scope will be enhanc ed wit dar syste* 
ment of the Jindalee Over-the-Horizon = ad aircraft 

The RAAF also operates a fleet of ү modified t0 
including Boeing 707 jets which have be He and Airt?" 
provide a dual role of long-range ua бие an 
Air Refuelling for the F/A-18s Versatile nobility for the 
Caribou transport aircraft also provide [ 

Australian Defence Force. sim 
The strike, fighter, and maritime patro’ * 


nti- 
are equipped к 
гес onnaissanc®, the 
f ocean ап 


develop” 


_ opel 
groups op? 


fill aircraft built in the United States were modified to meet 
the standards of the Royal Australian Air Force. 


tefrom different bases around Australia. A new base to 
Sebuilt in North Queensland will complete a chain of 
torthern airfields which are designed to enhance the 
МАҒ deployment capability. 

The chief bases of the RAAF are at Amberley and 
Townsville, in Queensland; Richmond and Williamtown, 
Mew South Wales; Point Cook, Laverton, and East 

Ve, in Victoria; Edinburgh in South Australia; Pearce in 
stern Australia; Tindall and Darwin, in the Northern 


id and Fairbairn in the Australian Capital Terri- 


History 


Ке federated in 1901, each of the Australian 
fen es had a small force of regular soldiers and mili- 
en. South Australia, Queensland, and Victoria also 
small seagoing forces for port defence. In 1902, the 
Eo eral government united the small land forces of 
onies to form the Commonwealth Military Forces. 
һе government began forming the navies of 
gia intoa single Commonwealth Navy that in 
| p granted the title Royal Australian Navy. On Oct. 
: ritish Imperial naval control in Australia ended, 
$8 піла Commonwealth Naval Board took 
ted i ministrator, By 1914, the ships of the RAN in- 
е battle cruiser HMAS Australia, four other 


Nisers, 
three destroyers, tw д 
hall craft Stroyers, two submarines, and several 


oles the gove 
ining, 
байа 9. In 191 


ШУ) 
b. 


ecol 


rnment introduced compulsory mili- 
4, it formed its first large army, the 
трепа! Force (AIF), which fought beside 
Es Ps in World War | (1914-1918). Australian and 
ries, 4d troops were sent to train in Egypt where 
елни (Australian and New Zealand Army 
inh a EM to describe them. In 1915, the Anzacs 
flip ma lipoti in Turkey, After the withdrawal from 
hire lent Ost of the Anzacs were transferred, with rein- 
iln, jor ч to the Western Front. The Anzacs fought on 
Imme; Sh offensives оп the front, including the 
the Third Battle of Ypres in 1917. 


hare 1916 and 

Migs 00 Australian soldiers died in the war. 

Nera © government of British India asked the 
Jovernment to send an air force to Mesopo- 
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F/A-18 Hornets were bought by the Royal Australian Air Force 
in the 19805 to replace the Mirage fighter aircraft. 


tamia (now chiefly part of Iraq). In 1916, the government 
set up No. 1 Squadron of the Australian Flying Corps 
(AFC), In 1916, 1917, and 1918, this squadron fought 
against Turkish forces in Palestine (now chiefly in Israel). 
Three other squadrons of the AFC served in France with 
the Royal Flying Corps during the war. 

After World War I, the government disbanded the 
AIF. But soon after the war had ended, the government 
reestablished compulsory military training in the mili- 
tary forces. The government disbanded the AFC, but re- 
placed it with a temporary force, the Australian Aviation 
Corps, which the Army controlled. In 1921, the govern- 
ment established the RAAF as a separate arm of the 
services. The RAN was reduced to eight ships. 

On Sept. 3, 1939, Australia was at war with Germany. 
Shortly afterward, the 6th Division was raised for service 
at home and abroad. This division consisted of 20,000 
men. It left for the Middle East in January 1940, and was 
later joined by the 7th and 9th divisions. The 8th Division 
was sent to Malaya in February 1941. Lieutenant General 
(later Field Marshal) Sir Thomas Blamey led Australian 
troops in the North African campaigns, including the 
capture of Tobruk and Benghazi. During early 1941, the 
6th Division fought a gallant rearguard action through 
Greece, and on the island of Crete. In June, the 7th Divi- 
sion, part of the 6th Division, and other Allied troops oc- 
cupied Syria. In October 1942, the 9th Division formed 


Australian airmen, like Р. Н. McNamara, won the Victoria 
Cross flying in Palestine during World War |. 
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part of the 8th Army, which defeated Field Marshal 
Rommel at El Alamein. 

The Japanese attack on the American naval base at 
Pearl Harbor on Dec. 7, 1941, focused Australian atten- 
tion on the Pacific Ocean. Japanese troops captured 
Singapore in February 1942, taking 16,000 Australian 
prisoners. Shortly afterward, Japanese aircraft bombed 
Darwin. In March, other Australians were captured in 
Java. In late May and early June, Japanese midget sub- 
marines entered Sydney Harbour. In July, the Japanese 
landed at Gona, in New Guinea. In August, they suffered 
their first defeat оп land at Milne Bay. In September, 
their advance from Gona toward Port Moresby across 
the Owen-Stanley Mountains was also halted, In 1943, 
steady progress was made in clearing them from New 
Guinea. In 1944 and 1945, Australian troops were in ac- 
tion in Bougainville, New Britain, and Borneo, 

After the war, an Australian army contingent partici- 
pated in the occupation of Japan. Shortly after the out- 
break of hostilities in Korea in 1950, an Australian force 
was placed under the United Nations Command. Aus- 
tralian units served in Korea until 1953. RAN ships and 
RAAF aircraft and Australian Army units participated in 
counterinsurgency operations throughout the Malayan 
emergency. Later they served in Malaysia and Borneo. 

In 1962, fulfilling Australian obligations under the 
Southeast Asia Treaty Organization, the RAAF provided 
a squadron of Sabre fighters for the air defence of Thai- 
land. Two years later, the RAAF took an active part in op- 
erations in South Vietnam. 

For 10 years after 1962, the Australian Army was in- 
volved in the Vietnam conflict. At first Australia provided 
a training team. In 1965, an infantry battalion group was 
deployed, It was built up in 1966 to an independent task 
force and logistic support group. A third battalion and 
armoured squadron were added to the task force in 
1967. Withdrawal commenced in November 1970, and 
was finally completed in December 1972. In all, 50,190 
Australian troops served in Vietnam, 427 died as a result 
of enemy action, and 2,369 were wounded. The RAN 
provided logistic support for the Australian Army Task 


HMAS Sydney sank the ital 
ian cruiser Bartolomeo Col 
leoni in a World War 11 (1939 
1945) battle that took place off 
the coast of Crete in July 1940 


Force and had destroyers, a helicopter flight, anda 
clearance diving team in combat. In 1979, a new force. 
the Operational Defence Force (ODF), was set up to 
combat terrorist attacks and narcotic smugglers. i. 

Australian servicemen and women have served wit 
the United Nations Truce Supervision o 
(UNSTO) in the Middle East since 1948; the Unite ie 
tions Transition Assistance Group (UNTAG) п 
in 1989-1990; the United Nations Iran-Iraq ИШИ ү 
server Group (UNIIMOG) in 1988-1989 and the ad 
national Force and Observers in the Sinai (MFO 
1982 to 1986. 3 

* 1991, Australia sent six ships to the Persian ШЕ 
support of the United Nations blockade of per unitis 
1991, Australia provided a field сой dn 
part of the UN Mission to organize and supe feof 
erendum for the self-determination of the ped Foe 
Western Sahara. In 1992, Australia provided the s Tram 
Communications Unit (FCU) to the United Med also 
sitional Authority in Cambodia (UNTAC). eder to facil 
provided the advance Movement Control Cambodia 
itate the arrival of the main UNTAC force in ents section 
prior to the UN establishing its own теа clearance 
From 1991 to 1992, Australia provided a Srt Decem 
training team to Pakistan and Nga ntry battalion 
ber 1992 until May 1993, an Australian ШЇ natia 
was sent to Somalia as part of a Ше ust 1994, 
peacemaking operation (UNITAF). In Aug da. Later 


Á Rwanda. 
tralia deployed a medical support force id to the Bou" 
in 1994, all three services provided ee Guinea 
gainville Peace Conference in Papua 

Related articles in World Book include: Monash, Si 
Anzac Conscription John i 
Blamey, Sir Edwards, Sir Rats of торги 

Тһотаѕ James Bevan victoria Cross 
Brisbane Line Emden World War i 
Chauvel, Sir Kokoda Trail world War 
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ан is mainly produced іп the northernmost part of 
lia, especially in Arnhem Land. A local resident, David 
ngi, above, puts the finishing touches to "Emu Dreaming’. 


Australia, Art and architecture of. Australia's 
Mique combination of landscape, peoples, and cultural 
Vences has produced art and architecture that is 
tich and varied, 


Australian art 


The arts in Australia have been influenced by a wide 
E of factors, both from within Australia and from 
m Long before European settlement, Aborigines 
Mirai Paintings, carvings, and other artworks in 
Ni E European settlement began in the late 17005, 
Em artists іп the 1800's and early 19005 were 
ter jj піиепсед by artwork created in Europe. 
inf d War 11 (1939-1945), many Australian artists 
ed by art movements in the United States. 
à terms il itis misleading to view Australian art only 
il and Be sources of influence. Many complex 
"ntrofe j 'storical forces have also played an impor- 
orien the history of Australian art. Since 1788, two 
histo, Mes have played a dominant role in Australian 
lei, he character of the Australian landscape and 
her in a National identity, These two themes came to- 
Ustralian art toward the end of the 1800s. 
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Aboriginal arts. Today, Aborigines produce works 
of art mainly in the northernmost part of Australia espe 
cially in Arnhem Land. Elsewhere, they no longer live in 
tribal communities. Some permanent Aboriginal works 
survive from former times. These works include the 
enormous figures of animals and human beings carved 
in outline on rock outcrops near Sydney and in north 
western Australia. Paintings on the walls of caves also 
survive. 

The Aborigines once produced most of their ceremo 
nial art, such as paintings on bodies and drawings in the 
sand, with no thought of it surviving. Similarly, when 
they produced other works, such as paintings on sheets 
of bark, they did not intend them to last a long time. 

In recent years, access to contemporary Aboriginal 
art has been through the large survey exhibitions, Per- 
specta and the Biennale of Sydney. In particular, the 
work of the Papunya artists, and the Ramingining artists 
of Arnhem Land, has been exhibited. See also Austral- 
ian Aborigines (Arts). 

Painting. Australian painting has over the years re- 
flected the many cultural and political influences that 
have affected the continent from both home and abroad. 

Colonial painters. Early painters of Australia included 
artists who recorded scientific and geographical infor- 
mation. Professional artists on voyages of discovery 
from Great Britain (also known as the United Kingdom) 
recorded the coastlines and harbours, plants and ani- 
mals, and local people of the new colony for official ac- 
counts. 

William Westall accompanied the explorer Matthew 
Flinders as a topographical artist, one who records the 
landscape's features. On a survey voyage in the /nvesti- 
gator, Westall sketched the Australian coastline and 
scenery and Aborigines. Many of his sketches were later 
used to execute oil paintings for exhibition in London. 
Westall's renderings reflected his British art training in 
neoclassicism, an art movement based on such classical 
principles as clarity, symmetry, and high moral ideals. 
See Painting (Neoclassicism). 

Most artists in the first half of the 18005 produced 
sketches for illustrated travel books published in Lon- 
don and Paris. The European market was eager for 
knowledge of newly explored and settled parts of the 


world. 


Sydney Cove, 1794 by Thomas Watling 
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Early artists also provided colonists in Australia with 
portraits and landscape views to send to Britain. Augus- 
tus Earle, who spent the years from 1825 to 1828 in Aus- 
tralia, was typical of this kind of artist. He painted por- 
traits of leading colonists, including two governors of 
New South Wales, Thomas Brisbane and Ralph Darling. 

Most of the early Australian painters were amateur 
artists. Some were semiprofessional painters, such as 
the convict Thomas Watling, who was transported to 
Australia as a punishment for forgery. His large view of 
Sydney Cove in 1794 is possibly the oldest surviving 
Australian painting. The early Australian painters had 
been trained in Britain, and their response to the land- 
scape was limited by techniques and Pictorial formulas 
acquired there. 

John Glover settled in Van Diemen's Land (now Tas- 
mania) in 1831 after a successful artistic career in Britain. 
Glover was influenced in his work by such European 
landscape masters of the late 1700s as Claude Lorraine, 
Salvator Rosa, and Gaspard Poussin. As a result, his 
landscapes are rendered in an idealized manner, 

Conrad Martens was a topographical artist with the 
British naturalist Charles Darwin on the voyage of the 
Beagle. In 1835, Martens settled in Sydney and painted a 
large number of paintings. He stressed the romantic 
grandeur and dramatic effects of atmosphere and light 
in the landscape around Sydney, particularly Sydney 
Harbour. 

Many illustrations of colonial life were also produced 
in the early 18005. S. T. Gill became known for his hu- 
morous illustrations and lithographs of events in the 
lives of Australian bushmen and diggers. He was best 


rt 
Shearing the Rams by Tom Roberts 


i jctoria 
known for drawings of life on the goldfields of Victo 


during the 18505. у oí 
р лени painters in M a F b 
artists who came together in the 18805. They fien Heidel 
times referred to as the Heidelberg School, t se 
berg, a suburban village near Melbourne м! reld i " 
worked for a short period. In 1889, the gro ү 
hibition of small landscape sketches calle * ena 
tion of 9x 5 Impressions. |n their реве effec 
paintings, they tried to capture the mome 
colour, light, and atmosphere. Tom Roberts 
The main members of the group were bec McCub- 
Arthur Streeton, Charles Conder, and Frege 


s of 


Gill 
gallarat by 5: 


Subscription Ball, 


bin. Roberts, in particular, was influenced by the earlier 
work of Louis Buvelot, a Swiss artist who settled in Mel- 
bourne in 1865. Buvelot was not a plein-air painter him- 
self, but he introduced a style of landscape painting de- 
wloped by French artists who worked in the open air 
sear the village of Barbizon (see Barbizon School). 

Roberts greatly influenced the Australian impression- 
Ыз. From 1881 to 1885 he studied in Europe, where he 
aquired a knowledge of the principles of European im- 
pressionism. He was also influenced by the American 
jainter James Abbott McNeill Whistler, and by the work 
othe French artist Bastien-Lepage, who painted senti- 
mentalized and heroic images of peasants and rural life. 

The Heidelberg artists focused on the Australian land- 
каре and are acclaimed as pioneers of a distinctive 
Australian art. But much of their imagery, particularly 
he work of Arthur Streeton in the period after World 
War 1(1914-1918), became static in its attempts to ideal- 
їе the Australian landscape. Hans Heysen continued the 
tational focus of the Heidelberg artists, depicting the 
mobility and grandeur of the Australian bush. His gum 
Ite images symbolize the optimistic aspirations of the 
newly formed Australian nation in 1901. 

Other artists, such as E. Phillips Fox and Rupert Bunny, 
so lived and practised in this period of the late 1800's 
and early 1900's. Their work is less well known, partly 
because they lived outside Australia for long periods 
and did not concentrate on painting Australian national 
themes. Artists who left Australia to study in Europe dur- 
ing this period include John Russell, Walter Withers, 
hhn Longstaff, David Davies, Hugh Ramsay, Max Mel- 
tum, and George Lambert. Russell became particularly 
‘ighly regarded in European impressionist circles. 

The 1920's were years of consolidation for Australian 
ciety, and a conservative art, represented by Lambert, 
Meldrum, Streeton, and their foilowers, was promoted. 
Meldrum took a scientific approach to painting that re- 
eted ideas of a subjective imagination in the creative 
үсе. Lambert, unlike Meldrum, believed skilful 
rafting was the basis of good art. 
pn the 1920s also came the first wave of modernist 

Australia. Artists that used modernist ideas in their 
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National Gallery of Victoria, Melbourne 


The Lost Child by Frederick McCubbin 


work included Roland Wakelin, Grace Cossington 
Smith, and Roy de Maistre in Sydney; and William Frater 
and Arnold Shore in Melbourne. Many women artists 
worked within modernism between World War | (1914- 
1918) and World War 11 (1939-1945). They included Mar- 
garet Preston, who incorporated Aboriginal designs into 
her semiabstract imagery. 


Mount Martha from Dromana’s Hill 
by Louis Buvelot 


National Gallery of Victoria, Melbourne 
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West Wyalong by Sir Russell Drysdale 


Painters of the mid-1900's continued to interpret 
Australian landscape, life, and mythology. William 
bell produced portraits with an incisive observation of 
individual character that at times verged on satire. In the 
1940's, Russell Drysdale became known for his paintings 
of the stark, eroded deserts of the Australian outback. 

Sidney Nolan and Arthur Boyd were both born in 
Melbourne and later became successful in London. 
They used Australian subject matter in their work less 
for nationalist purposes than to express their own per- 


Pretty Polly Mine 
by Sidney Nolan 


Portrait of Brian Penton by Sir William Dobe 


sonal visions of Australia. Nolan used the outlaw Ned 
Kelly as his subject in a well-known series of p: 
(see Kelly, Ned). Boyd transposed Biblical — 
themes from classical mythology to Australian land- 
scape settings. 

Мааа artists in the late 1940's and 1950s — : 
to portray a national identification through the wer A 
myths and legends. This movement reached ac nee 
1959, when Melbourne artists Charles pions я 
Boyd, David Boyd, John Brack, Bob Dickerson, Jo 


Art Gallery of New South Wales 


Clifton Pugh, and art historian Bernard Smith 
d The Antipodean Manifesto. This manifesto urged 
isto reject abstraction and defend the figurative 


dscape painters of this period include Lawrence 

‚ Stanislaus Rapotec, John Coburn, and Fred Wil- 

The paintings of John Passmore and John Olsen 

the atmosphere and life of the city of Sydney in 

bstract and abstract imagery. 

the 1950s, artists in Sydney became interested іп 

expressionism, an art movement concerned 

painting as an act of free expression and with the 

‘of expanses of related colours (see Painting |Ab- 

act expressionism). Interest in the process of painting 
gained momentum at this time. 

1956, an exhibition called Direction 1 was solely de- 

dto abstraction and included the work of Passmore, 

п, Robert Klippel, Eric Smith, and William Rose. At 

бте, many artists were searching for spiritual and 
sal truths through art. Godfrey Miller sought to 

)ге55 his concept of cosmic energy and unity, using 
tate mosaics to convey the idea of elements in a 

of movement and change. The paintings of lan Fair- 
т emphasize the visual experience of painting 

ough the vitality and play of line showing his interest 

Chinese calligraphy (writing). The art of Leonard 
'nch includes many symbolic abstract works with reli- 

‘Sous and historical themes. 

"Australian abstraction formed the basis for develop- 

‘Penis in the 1960's and later, when abstract expression- 

m coexisted with such movements as the pop art 

Movement and the op art movement. See Painting (Pop 

i Postwar European painting). 

І Brett Whiteley gained attention with his portraits in 

1970s. The 1980's witnessed a return to figurative 

?expressionist art. Australian artists in the 1980's 

da concern with the history of art itself. They ex- 

Пей its inconsistencies and contradictions rather 

laccepting the unbroken history that had been pre- 

by some art historians. 

pture. Several Australian sculptors have pro- 

Works of importance. Sir Bertram Mackennal pro- 

graceful bronze figures. Rayner Hoff made 

lined, classical sculptures. Danila Vassilieff repre- 
ramatic situations in his works, and Gerald 

used birds and animals as subjects. Many of the 

"Sof Stephen Walker and Norma Redpath are based 

Тее and rock forms. The works of George Baldessin 
Y his interest in city imagery. Abstract sculptors in- 

е Robert Klippel and Clement Meadmore. 

) rative arts. Little colonial metalwork exists in 

Malia. In the mid-1900s, Helge Larsen, a Danish mi- 

3 Stuart Devlin, a Melbourne industrial de- 

ы Produced excellent silverwork. Devlin also de- 

Australia's decimal coinage. 

à E Boyd, father of the painter Arthur Boyd, be- 

E Astralas first important artist-potter. Most mod- 

ЫЗ Were strongly influenced by stoneware pro- 

by Chinese potters of the Sung dynasty and by 

Japanese potters, The work of John Perceval, a 

is p, c^ Potter, shows imaginative modelling of fig- 

Ing the early 1960's, a few potters, such as 
histo azzard and Col Levy, turned for inspiration to 
cand medieval pottery. 
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Sydney Opera House was designed by Joern Utzon, a Danish 
architect, in 1957 and opened in 1973. Its creation enriched and 
advanced architectural knowledge in Australia and the whole 
world. 


Australian architecture 


The architecture of Australia reflects the influences 
that have shaped the country throughout its history. 
England provided the main cultural influence until the 
19005. After that, Australia was increasingly influenced 
by North America. Ideas and technology took time to 
journey across the oceans to the major centres of Syd- 
ney and Melbourne, and architectural styles and tech- 
niques tended to lag behind, especially during the colo- 
nial period. 

Early architecture. The first Australian settlers 
brought with them few architectural skills or building 
materials. Their buildings were similar to those of their 
homeland, modified by local conditions of climate, ma- 
terials, and available skills. The first Australian buildings 
were primitive. Each official settlement had one or two 
prefabricated buildings that offered some space and 
comfort. But most early buildings were simple boxlike 
affairs, built of local materials. The bricks were wood- 
burnt and therefore soft, and were set in mud mortar. 
Many of these poorly built structures decayed quickly. 

Georgian architecture. For the first 50 years, Aus- 
tralian architecture developed within the framework of 
Georgian design. The first buildings erected in each of 
the new Australian colonies tended to display the attrac- 
tive proportions and restrained decoration of the Geor- 
gian style. See Georgian architecture. > 

The first architect of real ability in Australia was Fran- 
cis Greenway. Greenway had studied architecture in 
Bristol, England. Later convicted of forgery, he was 
transported to Sydney as a convict, arriving there in 
1814. Governor Lachlan Macquarie encouraged him to 
use his skills and, in only seven years, Greenway de- 
signed a number of fine buildings. Among his best 
works are St. Matthew's Church at Windsor (1817) and 
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Timber slab cottages, above, were among the first buildings 
erected in Australia by the pioneers in the early 1800s. 


Francis Greenway, who worked in the Georgian style, de- 
signed St. Matthew's Church, Windsor, right, in 1817. 


the Hyde Park Barracks in Sydney (1819). He built in the 
late Georgian style, using slim, salmon-coloured bricks 
and gabled roofs. Greenway designed rectangular walls, 
which were pierced with large, semicircular window 
heads of shaped red bricks and accented with towers 
and spires. 

The 1830s proved a rich time in Australian architec- 
ture. The wool boom had brought prosperity. The emer- 
gence of established and wealthy families and a rapid 
increase in the number of free settlers, including archi- 
tects, gave rise to the building of large, gracious homes. 
The prevailing architecture was a late variation of the 
Georgian style, known as Colonial Regency. Its propor- 
tions were taller and slimmer than those of the earlier 
Georgian buildings. Exposed brick gave way to 
smoothly plastered walls, marked and coloured to imi- 
tate stone. Parapets hid most of the roof. John Verge, 
who popularized the Regency style, created many large 
houses in Woolloomooloo in the 1830's, 

Victorian architecture. The Industrial Revolution 
began to affect Australian architecture in the 18405. Cast 
iron replaced timber for veranda posts, fire grates, and 
staircases. Galvanized iron superseded roofing of shin- 
gles, lead, or slates on all but the most expensive build- 
ings. The glass industry developed a new technique of 
blowing glass that produced larger sheets, Bigger win- 
dows began to replace the small Georgian panes, 
Machines—reciprocating saws in 1842 and circular saws 
in 1847—cut timber a hundred times faster than did the 
old pitsawing methods. Other machines cut long 
straight lengths of coarse joinery mouldings. The curves 
and fine lines that marked the doors, windows, and 
graceful fanlights of Georgian architecture gave way to 
less subtle timber details. 

Architects who came to Australia in the 18305 and 
18405 brought the idea that architecture was basically 
concerned with dressing up a building in a particular 
style. A controversy had arisen in England in the late 


1700's about the appropriate style for various Re 
buildings. Ideas worked out in Britain by 1820 ee 
Australia by 1840. Mortimer Lewis helped popular 


the Greek style, especially in the courthouses eee at 
Darlinghurst, in Sydney. In 1842, Edmund er he bui 
rived in Sydney. Appointed diocesan peri : ste fr 
in the Gothic style. This became the establishe 
churches for the next century. s 

The discovery of gold, in the early 18505, eec 
many changes to Australian society. Architec ШШЕ 
flected these changes. Wealth, new migrants, ps 
rise of commerce brought new tastes anoa eee gar 
new types of buildings. During this ume c 
gian towns of the 1800s developed into the 
modern cities of today. 

During the Victorian era, arc hitectu 
creasingly showy. In the 1850s, buildin 
grey in colour and were still fairly n hboyant. Аг 
next 30 years, they grew steadily more am daptations 
chitects took to dressing their buildings in a venetian 
of Gothic, Moorish, Chinese, Roman, ree Many 
or Renaissance style. Often, they comb ҮП as 
buildings sported such mass-produced e bunches 
plaster urns, garlands, ribbons, Joso domes; 
of grapes. Columns, decorative towers noe were also 
stained glass, brass, mirrors, and cut "is old fever 
popular. From 1855 until 1885, when the D ncourage 
began to subside, the wave of prosperity € 
more and more building 

In the 1880's, passenger lifts were "r buildings $ 0 
Australian city buildings. As а result, city’ nie i 
skywards 30 to 50 metres. In the same дай since the 
light began to replace the gas lighting use 

4 0 ? jon 
dum architecture. The 18905 depre kind 
began to lift around the turn of the ¢ а about the 
of architectural style had begun to р; d 
18905. Compared with other styles it wa 


ire became in- 
gs were mostly 
е. During the 


ar in 
simple а" 


M Edmund Wright Building in Adelaide, designed by 
fight and Taylor in the Classical style, was built in 1878. 


plain, Applied ornament of plaster, marble, brass, and 
glass had lost favour. This new architecture proved 

more economical and suited the stringent postdepres- 
A conditions It came to be known as Edwardian, or 
®eration, style. Red brick, terracotta, and creamy 
Sandstone made up square, squat buildings with boxlike 


Old 
“ед Би Building in Melbourne, built in 1889, was de- 
"Нат Pitt in the Gothic style 
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forms. Plain flat mouldings were sometimes relieved by 
decorative terracotta panels. Cream-coloured plaster re- 
placed the buff-coloured stone wherever stone was im- 
practical. Victorian plaster urns, perched on parapets, 
gave way to plain spheres. Walls were often punctured 
with large looping semicircular arches, either blind or 
surrounding heavily framed squarish windows. These 
innovations derived from work done by H. H. Richard- 
son in Chicago in the late 1880's. They show the growing 
influence of America on Australian architecture. 

Modern architecture. Early in the 1900s, new mate- 
rials became available. John Monash, a young engineer- 
architect, later a military leader in World War I, pio- 
neered the use of reinforced concrete. The war created 
a large-scale steel industry in Australia. For the first time, 
rolled steel beams, columns, and reinforcement materi- 
als were cheaply and readily available. Tall steel-framed 
buildings of reinforced concrete, with speedy and 
smooth electric lifts, appeared in Australia in the early 
19205. 

Australia’s modern architecture benefited from earlier 
work done in England, Europe, and the United States. 
New buildings—clean, functional, rectangular, and de- 
void of decoration—appeared in the late 19205 and, in- 
terrupted by the depression, again in the late 19305. 
These buildings were characterized by horizontal ele- 
ments with vertical counterpoints and accents. 

Alongside this self-consciously "honest" architecture, 
there came from Hollywood in the 1930's a jazz architec- 
ture of shiny black surfaces, chrome strips, flashing zig- 
zag lines, and broken circles. Vaguely Aztec in origin, it 
had been transmitted by Hollywood into a style called 
moderne. 

After World War II, Australian architecture went 
through a 10-year period of Spartan austerity. Shortage 
of materials, labour, and money limited new building 
and housing. The houses built were small in size and in- 
expensively constructed. у | 

The architectural tempo did not pick up again until 
the prosperous middle 1950s. New building that started 
then was largely American-inspired. New large indus- 
tries were established. Estate agencies developed vast 
financial resources. Governments became increasingly 
active in education, health research, and many other 
areas. These changes led to the building of many facto- 
ries, universities, hospitals, and city buildings. 

At the same time, the production of materials became 
wholly industrialized and building became a matter of 
assembling factory-produced parts. Architects used raw, 
off-form concrete. Curtain walls of a light metal framing, 
filled with glass, plastic, or metal sheets on skeletal 
frames, produced severe boxlike buildings. { 

Although most of these buildings were similar to new 
construction throughout the Western world, a few 
showed real architectural distinction. One example is 
Australia Square Tower, in Sydney. This design, created 
by Harry Seidler in 1967, has been widely praised. 

The 25 years of prosperity that followed World War Ш 
encouraged an interest in cultural and leisure activi- 
ties—and buildings to house them. The Olympic Games 
held in Melbourne in 1956 produced the outstanding 
swimming pool building, designed by John and Phyllis 
Murphy, Kevin Borland, and Peter Mcintyre. The various 
states, cities, and towns competed to erect new build- 
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Walter Burley Griffin worked under Frank Lloyd Wright. His 
incinerator at Willoughby (1934) shows this training. 


ings. Ranging widely in architectural quality, these 
buildings included theatres, art galleries, concert halls, 
and even a casino. One of these buildings, the Sydney 
Opera House, drew Australian architecture to the atten- 
tion of the world. It was designed in 1957 by a Danish ar- 
chitect, Joern Utzon. Its innovative design, and the prob- 
lems encountered in its construction, considerably 
enriched the world's architecture. For more information, 
see the articles on the various cities of Australia in 
World Book. 

Not all of Australia's most interesting structures are to 
be found in the cities and the towns. Some fine build- 
ings and complexes stand isolated in the countryside. 


The homesteads (farmhouses with outbuildings) in par 
ticular, especially those built by squatters, presenta 
richly satisfying subject of study to the architect as well 
as the sociologist. 

Among the most interesting of the country buildings 
are the woolsheds. These vary in size from no bigger 
than a small house to the size of a cathedral. They pro- 
vide superb examples of Australian functional design 
and straightforward construction. The buildings display 
tremendous aesthetic strength and visual and emotional 
impact. 


Related articles in World Book include: 
Archer, John Lee French, Leonard Namatjira, Albert 
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Sidney Myer Music Bowl, Melbourne (1959), made use of 
modern materials to produce an eye-catc hing sound shell 


wail 
and Partner: 


built in the 19705. 


Adelaide Festival Theatre (1973), by Hassall 


considered one of the best theatres 


Australia, Government of. Australia is a federation 
afsix states, two mainland territories, and eight external 
territories. See Australia (Political map). 
Australia has both federal government and state gov- 

“ттеп, Each state is represented in the federal Parlia- 

| үт The federal government is led by the prime minis- 
E tone time, Australia was ruled by the United 

| pun (UK). In 1901, the Australian Constitution estab- 
iis E federal government of Australia. Today, Aus- 
Hh ории country, with the UK monarch 
ad ead of state. The monarch is represented feder- 

| Уа governor general, and in each state by the state 


Wvernor. Australia's official title is Commonwealth of 
Australia, 


The prime minister 


| Бо government is the prime minister. The 
atthe pa g neral appoints as prime minister the leader 
ity Ди coalition of parties, that commands ma- 
| Кош, : inte House of Representatives. The par- 
| Ministers Г s elect their leaders by ballot. Prime 
Majority in а = in office as long as their party has a 
| tre Orare и louse of Representatives, unless they re- 
ay Other rad. aced as party leader, or leave office for 
$eneral's еру The prime minister is the governor 
Bor matter adviser and takes sole responsibility for 
ne ofthe n such as a decision to dissolve Parliament. 
| binet, а prime minister's chief duties is to lead the 
lading | group of ministers. The prime minister plays a 
thie spaka formulating general policy, and acts as 
ent ang EE of the government, both in Parlia- 
e prim sore the public i 
е minister is provided with an official resi- 


"nce. 
бате v Lodge, and a salary in addition to the salary 
Mber of Parliament 


h Federal ministers 
à 


eral 


манто the federal ministers, the governor gen- 
lament ows the advice of the prime minister. The 
tapan, TY Labor party elects prospective ministers 
Moy се then leaves it to the prime minister to 
Olios (ministerial titles) and responsibilities to 
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The new federal Parlia- 
ment House in Canberra was 
opened in 1988. It is more 
than three times the size of 
the first Parliament House 
which came into use in 1927. 


each of the individuals elected. Other parties that have 
formed governments have given their leaders a free 
choice in selecting ministers. It is normal for both 
houses and every state to be represented in a ministry. 
Ministers are appointed to administer departments. 
They play a leading role in parliamentary debates and in 
passing bills through the House of Representatives and 
the Senate. Ministers cease to hold office when they re- 
sign, or when their appointments are revoked by the 
governor general. 

By convention, major decisions on government policy 
and programmes are taken collectively by ministers 
meeting as the Cabinet or a Cabinet committee. Minis- 
ters are responsible collectively for these decisions, and 
a minister resigns if unable to support them. The imple- 
mentation of government policy and programmes is the 
personal responsibility of ministers. 


The federal Cabinet 


The business of policy making is generally carried out 
at meetings of ministers that are not recognized in the 
Constitution. The most important of these gatherings is 
the Cabinet. Each government decides how it wants to 
run a Cabinet. 

There are seven Cabinet committees, which deal with 
a variety of business including expenditure proposals, 
the legislation programme, security and law enforce- 
ment, the growth capacity of the Australian economy, 
the governments social policy commitments, and the in- 
tegration of environmental and economic interests. 

Because the Cabinet is an unofficial body, it can con- 
duct its business with flexibility, confidentiality, and in- 
formality. It concerns itself with policy rather than form 
of actions and legal instruments. Cabinet decisions do 
not have legal force until they are translated into some 
legal form, such as a bill to be put before Parliament, or 
an Order in Council or Regulation requiring the assent 
of the governor general in the Executive Council. 


The governor general 


nonarch of the UK is the titular head of 


The reigning ™ 
ents. A governor general 


the federal and state governm 
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represents the monarch in the federal government. The 
monarch chooses the governor general in consultation 
with the prime minister of Australia. The monarch may 
express an opinion, but must accept the prime minister's 
advice on appointing a particular person as governor 
general. In the past, most governors general were emi- 
nent people from the United Kingdom, but a firm con- 
vention is now established that only Australians will be 
appointed governor general. 

The governor general's functions in Australia resem- 
ble those of the monarch in the United Kingdom, with 
the power to summon, prorogue (discontinue without 
dissolving), and dissolve the federal Parliament. The 
governor general is the commander in chief of the 
armed forces, and embodies the executive (law- 
enforcing) power of the federal government. In addition, 
the governor general formally appoints the prime minis- 
ter and other ministers, and can also dismiss them. 

The governor general usually acts on the prime min- 
ister's advice. There are only two occasions on which 
the governor general may have to take a personal deci- 
sion. The first is to decide which party leader to ask to 
form a government, if no party commands a clear major- 
ity in Parliament. Such a situation may occur as a result 
of a party split. The second is to refuse a prime minis- 
ter's request to dissolve Parliament shortly after a gen- 
eral election, if the governor general has reason to be- 
lieve that another leader may be able to obtain a 
parliamentary majority. 


The federal Parliament 


The federal Parliament is a law-making body and con- 
sists of the UK monarch, represented by the governor 
general, the House of Representatives, and the Senate. 

Elections. All men and women who have reached the 
age of 18 are required to register as electors and vote. 
In every state except South Australia, failure to enrol for 
elections is a breach of law. Voting is by secret ballot. 

The House of Representatives represents the people. 
General elections to the House of Representatives are 
held every three years unless Parliament is dissolved be- 
fore its three-year term is over. Members are elected to 


The House of Representa- 
tives meets in Parliament 
House in Canberra. As well as 
discussing and passing laws, 
it has many committees either 
monitoring areas of concer 
on an on-going basis or exam 
ining specific issues. 


single-member constituencies by a preferential — 
tive) voting system (see Preferential voting). When 
member dies or resigns from office, the constituents 
electa new member at a by-election. 

The Senate, in principle, was intended to — 
the states—each having, regardless of population, ! i 
same number of senators, and each state тна 
gle electorate with preferential voting опа aio 
system (see Proportional representation). In pr e 
the Senate is divided along the same party has Ys 
House of Representatives. Elections to the pec: elec- 
held every three years, at the same time as gen! 
tions to the House of Representatives. 

Only half of the seats in the Senate are forape 
election. Voters of each state elect six € another 
riod of six years. At the next election they e i of his or 
six If a senator resigns or dies, the parliamen tor's own 
her state nominates a successor from the sena 

arty. Я 
: The House of Representatives comprises th 
members. The country is divided into so with amar 
based in the first place on equal quotas, e pre 
gin of 10 per cent for administrative РЕ ИГ interests: 
allow some grouping to preserve ГОША Jhould have 
The Constitution also provides that no state 
fewer than five members. of Rep- 

The Constitution also provides that the ваа 
resentatives members elected from the itm 
number about twice the number of state €: from the 
members of the House of Representatives e the 
Australian Capital Territory (ACT) and one сой 
Northern Territory. Since 1974, these two 
have had full voting rights. The ACT 
tory members are not counted when sg 
quired proportion between the Senate 
Representatives. Е 

The period between one general oí the word is 115 
next is called a parliament. This use 5 per u 
leading because general elections afec, parliament 5 
of Representatives and half the Sae w does not! 
usually divided into sessions, but the th in length 
quire this division. Sessions vary greatly 


filled at each 


itis essential that both houses sit at least once a year. As 
arule, the House of Representatives sits from 20 to 40 
weeks a year, in two main periods. These periods ex- 
tend from February to June and from August to Novem- 
ber. 

The Senate has 76 senators, just over half the num- 
berof the House of Representatives. It sits at roughly the 
same times as the House of Representatives and often 
sits for slightly longer periods. In general, the two 
houses have coordinate powers—that is, either house 
‘an introduce legislation, express opinions, or carry res- 
dlutions on any subject. Both houses must give their as- 
sent to a bill before it becomes law. But the power of 
the Senate is not as great as that of the other house. 
Money bills, authorizing taxation and expenditure, must 
beintroduced in the House of Representatives. The Sen- 
ale may reject, but not amend, such bills, though it may 
Suggest amendments. 

If the majority party in the Senate differs from that of 
the House of Representatives, the Senate may be 
| tempted to obstruct legislation passed by the lower 

house. Persistent obstruction is likely to lead to dissolu- 
| tion of both houses. If the deadlock continues after the 
Subsequent elections, the houses hold a joint sitting to 
decide the issue. In practice, the Senate's main work is 
fevising rather than initiating legislation. 

The monarch or governor general takes part in meet- 
ings of Parliament only at the opening of a session. The 
governor general reads the Speech from the Throne, 

- Which is written by the prime minister. It sets out the 
general policy of the government for that session. 

The only way in which the monarch actually takes part 
inthe work of Parliament is by assenting to bills that 

houses have passed. The bills then become acts, or 
_ Statutes, forming part of the operative law of the coun- 
ty. The monarch or governor general always assents to 
bills, if advised to do so by the prime minister. 


Powers of the federal government 


The federal government exercises its power through 
lament. The legislative power of the federal Parlia- 
ment is specified in the Constitution. It has power to 
Make laws on particular topics, including overseas and 
erstate trade and commerce, taxation, broadcasting, 
telephonic and postal services, defence, trading and fi- 
Mancial corporations, and external affairs. It has general 
E over private finance, the level of wages, tariffs, 
m aspects of commercial law that relate to bankruptcy, 
ые instruments, patents, designs, trademarks, 
Copyrights. The federal Parliament also has p/enary 
mplete and unqualified) power in relation to the fed- 
ral territories. 
Each state government has the power to pass laws on 
Ost any matter relevant to that state. Some of the 
ers of the federal government are exclusive, only 
federal government possesses them. Other federal 
OWers are concurrent, possessed by both the federal 
Es е state governments. However, the Constitution 
Vides that if a federal law conflicts with a state law, 
ederal law prevails. 
he authors of the Constitution expected the federal 
E governments to operate in largely independ- 
reas, without much direct contact with each other. 
* power of the federal government has increased 
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for several reasons, Because the federal Parliament can 
impose forms of taxation to the exclusion of the state, it 
quickly gained financial power over the states. Federal 
Parliament exercises control over much of public reve- 
nue because it raises more than 70 per cent of the total 
revenue. Today, the states depend on federal grants for 
about 60 per cent of their annual revenue. This has al- 
lowed the federal government to become involved in 
matters which are the main responsibility of the states, 
such as education. The federal government also gained 
much influence in deciding the size and distribution of 
government loans. Its power to arbitrate in industrial 
disputes in more than one state has developed into a 
power to decide basic wage standards for the whole 
country. In times of national emergency, as in war, it 
controls nearly every feature of national life. 


State and territory governments 


The federal government has exc/usive powers con- 
cerning defence and foreign policy, overseas trade, and 
finance. It also has concurrent powers in areas where 
the states might claim jurisdiction. The states have only 
residual powers—whatever is left. Even in their residual 
powers, the states could find federal actions overriding 
their powers. But generally the states have powers in 
some important social areas that are not likely to be seri- 
ously affected by federal activities. These areas include 
the basic civi/ law of the country relating to contracts, 
property, and civil wrongs, such as motorcar accident li- 
ability. The states control mercantile law, except for 
banking, insurance, copyright, patents and trademarks, 
and such negotiable instruments as cheques. The states 
also control the general criminal law, urban planning, 
prevention of pollution, most forms of health services, 
and primary and secondary education. (Tertiary-level ed- 
ucation is a federal responsibility) Police and legal serv- 
ices, road maintenance, the regulation of most industrial 
and agricultural production, and the regulations of trade 
and professions are also under state control. 

Five of the six state parliaments consist of two houses, 
a Legislative Council and a Legislative Assembly. 
Queensland only has a Legislative Assembly. In 1973, 
South Australia adopted a proportional voting system 
that uses the whole state as a single electorate for the 
election of its Legislative Council. New South Wales also 
phased this system in between 1978 and 1984 for its 
council elections. Victoria, Western Australia, and Tas- 
mania have legislative councils elected from constituen- 
cies (voting districts within a state) by preferential vot- 
ing. Tasmania's constituencies elect the Legislative 
Assembly by the system of proportional representation. 
The legislative assemblies of the other five states are 
elected from constituencies by preferential voting. 

In federal and state elections, Australian citizens aged 
18 or older are entitled to vote. Any citizen who is eligi- 
ble to vote is also eligible to stand as a candidate. Candi- 
dates may be independents, but most are attached to a 
political party, which gives its own candidates its en- 
dorsement and support. 

A governor, representing the UK monarch, formally 
heads each state government. The governor's role corre- 
sponds with that of the Commonwealth governor gen- 
eral. Actual power is in the hands of ministers constitut- 
ing a Cabinet. They, like their counterparts in the federal 
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How a bill becomes a law in Australia 


Origins of a bill 

The Australian Parliament is responsible for and passing federal legislation. Either the 
House of Representatives or the Senate may introduce jon, but a bill must be passed by 
both of these houses to become an act (law), Individual members may announce their intention to 
introduce a bill by notice, or may simply bring a bill up with a motion on the floor. Money bills— 
that is, bills that set taxes or make appropriations officially begin in a message from the governor 
general. They must start in the House of Representatives. 


Second reading. At the sec- 
ond reading, members and 
First reading. When a bill is senators debate the bill's chief 
first introduced in one of the purpose, but not its details. 
1wo houses, only its title is ac- They may defeat the bill at this 
^ tually read. After the bill is stage or pass it on for 
p^ at this stage, its text is eration by the house in com- 
" and distributed. mittee. In the Senate, contro- 


versial bills may be 
to standing committees. 


tup A 5. А 
reading of the bill, the bill 


may only be passed or re- 

bes The house in committee considers the bill 
in detail and may amend (change! any part 
it The committee then submits a report оп 
the bill to the house. If the reportisap- — . 
proved, the bill goes on to a third reading in 
the house. 


444 
122 ы 


Other house. When а bill has Bill becomes a law. When 


th 
passed one house, it is sent to. the bill has passed bom). 
th a , itis sent to the go 
eile ады RER Шш ш for puo idi- 
second house amends the governor general, У When 
bill, the bill must be returned tion, accepts the ш ccepts 
to the first house for its ap- the governor gene imme 
proval. it, the bill becomes У ° 


diately or at a later, speci 
date. 


prime ministers 


Dates served Party 
1901-1903 Protectionist 
1903-1904 Protectionist 
1904 Labor 
1904-1905 Free Trade 
1905-1908 Protectionist 
1908-1909 Labor 
1909-1910 Fusion 
1910-1913 Labor 
1913-1914 Liberal 
1914-1915 Labor 
1915-1917 Labor 
1917-1923 Nationalist 
1923-1929 Nationalist 
1929-1932 Labor 
1932-1939 United 


Name Dates served Pary 
Earle Page 1939 Country 
Robert С. Menzies 1939-1941 United 
Arthur Fadden 1941 Country 
John Curtin 1941-1945 Labor 
Francis M. Forde 1945 Labor 
Ben 1945-1949 Labor 
Robert G. Menzies 1949-1966 Liberal 
Harold E. Holt 1966-1967 Liberal 
John McEwen 1967-1968 Country 
John G. Gorton 1968-1971 Liberal 
William McMahon 1971-1972 Uberal 
Gough Whitlam 1972-1975 Labor 
Malcolm Fraser 1975-1983 Liberal 
Robert Hawke 1983-1991 labor 
Paul Keating 1991 Labor 


'emment, are chosen from the majority party or co- 

on in their parliament. 

See also the Government sections of the articles on 
states of Australia and Northern Territory. 


Local government 


fast areas of outback Australia are too arid or thinly 
lated to have local government institutions, But the 
е of Victoria and Tasmania and the more closely 
d areas of the other states are divided into local 
Ove ent areas. 
-In May 1989, self-government was established in the 
eT. The ACT government is responsible for both state 
‘ local government functions and its own parliament. 
- The local authorities have power to make bylaws and 
сапу on administrative services in relation to a wide 
Ge of matters of local concern. The main functions of 
an local government are street building and 
nce; public works; regulation of building 
dards; public health and prevention of nuisances; 
h collection; local cultural activities; and the local 
ects of town and country planning. 
»ee also the sections on Government in each of the 
Hes On the state capital cities of Australia. 


Public service and statutory authorities 


е business of government is conducted by organi- 
Staffed by permanent officials. These organiza- 
Which are part of the wider public service, can be 

ЕС Into two main categories: government depart- 
and statutory authorities 

onwealth government departments are headed 
1815 known as secretaries, and each department 
Her the control of at least one minister of state. Sec- 
of departments are usually professional admin- 
appointed from inside the public services. Sec- 
are the chief official advisers of ministers, and 
'esponsive to the policy outlook of ministers. 
Ory authorities are created by Acts of Parlia- 

are not under the direct day-to-day control 
ers, but are subject to ministerial direction or 
Concerning general policy. Many of the inde- 
“statutory authorities have a fairly large degree 
Ndence from government departments. 


History 
Ustralian system of government developed from 


the time Australia consisted of the colonies of New 
South Wales, South Australia, Western Australia, and 
Tasmania. At that time, Queensland and Victoria formed 
part of New South Wales. In the 1840's and 1850s, the 
UK government put forward proposals to unite the colo- 
nies. But the colonies had no desire to unite. 

In 1850, the government passed the Australian Colo- 
nies Government Act, separating Victoria and Queens- 
land from New South Wales. Victoria and Queensland 
became separate colonies in 1851 and 1859 respectively. 

After the acts of 1855 and 1856 established responsi- 
ble government in the colonies, the movement for 
union began to grow. In 1890 and 1891, parliamentary 
representatives held a series of conferences at which 
they drew up a plan for a union. A conference of popu- 
larly elected representatives, sitting in 1897 and 1898, 
produced a draft federal Constitution. Queensland with- 
drew from the conference in its final stages, Western 
Australia did not send people's representatives, and 
New South Wales demanded further concessions as 
well as a referendum passed by a special majority. 

After further negotiations with the UK government, 
the federal Constitution finally became law in 1900. It 
came into operation on Jan. 1, 1901. 

In 1986, the last remnants of UK rule were repealed 
when the UK and seven Australian parliaments passed 
identical Australia Acts, so that the law agreed with what 
practice had been since 1942. 


Related articles. See the Government sections of the articles 
on the states of Australia. Other related articles include: 
Australia, Armed services of Canberra h 
Australia, History of Federation of Australia 


Australia, Legal system of Taxation 
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Aborigines about 50,000 years ago 


First Fleet arrives in 1788. 


Gold miners after 1851 


Australia's history spans 50,000 years, from the early Aborigines, through European discovery 


and explorations, to a modern, multicultural nation. 


History of Australia 


Australia, History of. The first people in Australia 
were Aborigines who arrived at least 50,000 years ago. 
They probably travelled from Southeast Asia. 

The early Chinese knew about Australia, and the 
northern coast was visited by Indonesian fishermen for 
hundreds of years before Europeans visited the conti- 
nent. There is some disagreement about the nationality 
of the first Europeans to see Australia. Some historians 
believe that the Portuguese were the first European visi- 
tors to Australia. 

The first recorded European to see Australia was Wil- 
lem Jansz, a Dutch captain who explored the Gulf of Car- 
pentaria in 1606. Other Dutch sailors explored both the 
western and southern coasts of Australia. In 1770, the 
English captain James Cook became the first European 
to make a recorded voyage along the east coast of Aus- 
tralia. He named it New South Wales and claimed it for 
Britain (now also known as the United Kingdom). 

In 1787, the First Fleet left England with convicts and 
their guards to establish a penal settlement at Botany 
Bay. The fleet reached the bay in January 1788. Arthur 
Phillip, of the Royal Navy, was the fleet's commander 
and the first governor of New South Wales. Phillip 
shifted the settlement to Sydney Cove on Jan. 26, 1788, 

The early colony of New South Wales came close to 


ew 

starvation, But by 1792, it was out of danger. bor 
South Wales Corps established a АЙП ШО, Gover- 
the colony and was powerful enough to p^ The new 
nor William Bligh in the Rum Rebellion in ue A bethe 
military governor, Lachlan Macquarie, pro 
colony's most able administrator. | settlers do 

During the 18305, the immigration of eroe 
the Australian colonies was encouraged. - colonies 
bers of free settlers grew, the society of s ud to cen- 
changed. In 1840, the transportation of con d on a im 
tral New South Wales ceased. It was раа during 
ited scale to the Port Phillip district of the ini was 
the 1840s. Transportation of convicts to ^ in 1870. The 
abolished in 1851 and to Western deere е European 
Aborigines suffered badly at the hands О lieved 
settlers, and by the 18505, most Europeans 


А е coast. М 
Exploration was initially restricted to th Mountains 


the wool industry was established. үүө 

Gold was discovered in New South Mgr 
ria in 1851. Gold transformed миша кү m 
tracted a large new population and lai tarder 
for economic growth. It also helped brí етапа а 
the colonies, which, except for Western oral affairs: 
been granted self-government in their ше їп . 
Western Australia gained self-governme 


Federation in 1901 


Eo p ШЕ colonies agreed to unite їп a federal 
onial ш { пе Commonwealth of Australia. Petty co- 
ithe av delayed the federation, but in 1899 and 
referendum of australe agreed to federation at sev- 
Bh, 1901, at m. The new nation was proclaimed on 
Australia’s 'entennial Park in Sydney. 
rowth and Есу in the 1900's has been one of | 
ty. As a Союп into a modern, multicultural soci- 
lint role in E MN Australia has played an impor- 
th World Wi X affairs Australian soldiers fought in 
5l. In the ый, (1914-1918) and World War 1 (1939- 
ietnam Wa 5, Australia also became involved in 
P War event n although widespread opposition to 
" ы y led to the fall of the government 
M economic liti the wars, Australia suffered 
ich reached depression and high unemployment, 
ar, the goy is peak in the early 1930s. After World 
йогат E ernment began a massive immigration 
рце the order to strengthen the economy and 
* country. This programme, and the intro- 
called New Australians into Australian s0- 


эң of so 
; had 
a 
a impact in shaping modern Aus- 
day 


eral 


tralia as itis te 


Au 
Stralia before European settlement 


P first 
De 31 
People to occ upy the Australian continent 


0 
rigines, who arrived in Australia at least 


ears 
або. These people used tools and weapons 


Anzac landing in 1915 
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Multicultural society after 1945 


made of wood and stone. They were a nomadic people, 
who lived by hunting and gathering food from the land 
as they travelled from place to place. Their movement 
and diet were controlled by the seasons and by the type 
of country in which they lived. 

But the Aborigines were not simply passive users of 
the environment. They also modified it to ensure food 
supplies. They burned vegetation to encourage the 
growth of plants either for eating or to attract animals. 
They built weirs to control the flow of water to make 
fishing easier. The Aborigines were also active traders 
of such goods as shells and such implements as axe- 
heads and flints. They exchanged these goods through 
extensive trading networks across the continent. 

The Aboriginal society was essentially self-regulating. 
It was governed by a rich and complex system of unwrit- 
ten laws. There were no chiefs, but the older men in the 
bands or groups tended to make the decisions. Prestige 
and leadership came with age, experience, and knowl- 
edge of the law. The Aborigines religion reflected their 
reliance on the land, and their relationship with the 
landscape had a spiritual dimension. 

The first recorded Europeans to see Australia were 
the Dutch in 1606. Over the next 150 years, the shape of 
the continent gradually emerged on European maps. But 
knowledge of the coastline was imperfect. For example, 


the British decided to establish a settlement at 


when 
maps still showed the island of 


Botany Bay in the 17805, 
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An early map, created by 
Carolus Allard in about 1650, 
shows fairly accurately what 
was then known of New Hol- 
land (Australia). 


James Cook, the British navigator, claim 
с , е 
Island off Cape York on Aug e VU d the east coast of Australia for Britain on Possession 


Endeavour, the ship that James Cook sailed to Australia in 1770, 
was not much bigger than the Manly ferries that sail across Syd- 
ney Harbour today. 


Tasmania linked to the mainland. 

The Aborigines. The date of the arrival of the Ab- 
origines in Australia is uncertain. Archaeological sites 
have been dated at almost 50,000 B.C, but it seems likely 
that Aborigines had reached the continent before that 
1те. They probably moved from Southeast Asia during 
the ice ages, when the sea level was as much as 100 me- 
tres lower than it is today and the islands of Indonesia 
Were separated by smaller stretches of ocean than they 
are now, 

Itis likely that the first Aborigines travelled by raft or 
some other kind of craft until they reached the northern 
E» of Australia and New Guinea. At that time, New 
EU and Australia were connected by a land bridge. 
E. Gulf of Carpentaria was a huge, salty swamp, and 
а Pical seas were much cooler than they are today. Tas- 
c was also connected with the mainland during 
e times, but was cut off by rising sea levels in about 
| 0 B.C. Many volcanoes were still active in Australia 
E" the Aborigines arrived, and giant kangaroos and 

ег marsupials that are now extinct roamed the land. 
ам were probably several waves of occupation. 
f origines spread throughout Australia, probably 
у following the coastline and moving up the river val- 
о the interior. When the Europeans arrived in 
divided Aborigines numbered about 750,000 and were 

B р groups, sometimes called tribes. — 
bisted is time, the Aborigines had evolved a society that 
Used pe harmony with the environment, which they 
origin ilfully. Compared with the Europeans, the Ab- 
ks ы һай a technologically primitive society. But it 
рало а society rich in spirituality, something the Eu- 
Ste A S did not fully understand. For more information, 

ustralian Aborigines. 
Nes Ee discovery. After the arrival of the Aborigi- 
Other eul efore the arrival of the Europeans, several 
shores, mes probably touched Australia's northern 
and the ere is evidence that the Indians, the Arabs, 
liom Chinese knew of the continent. Fishing boats 
Maccasar (now part of Indonesia), frequently vis- 
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ited the north coast. The visitors influenced Aboriginal 
culture and introduced iron blades, spears, and knives 
to the area. 

The Europeans had long believed in the existence of a 
great south land that they named Terra Australis Incog- 
nita (Unknown Southland). The first Europeans in the re- 
gion to the north of Australia were the Portuguese and 
Spaniards in the 1500's. Some historians claim that the 
east coast of Australia was explored by the Portuguese. 
The Dieppe maps, produced in France during the 
15405, were based on maps stolen from the Portuguese. 
They show a large land mass to the south of Java called 
lave la Grande, which could have been Australia. It is 
thus possible that the Portuguese charted Australia's 
east coast early in the 1500's. But the first recorded date 
for a European sighting of Australia is 1606. 

First sightings. |n 1606, a Dutch expedition led by Wil- 
lem Jansz entered the Gulf of Carpentaria in northern 
Australia and sailed along the west coast of Cape York 
Peninsula. That same year, the Spaniard Luis Vaez de 
Torres sailed through the strait that now bears his name. 
He was part of the expedition led by Pedro Fernandez 
de Quirós that discovered the islands of the New Hebri- 
des (now Vanuatu). Thinking that these islands were the 
great south land, Quirós named them Austrialia del Es- 
piritu Santo (Southland of the Holy Spirit). 

For the next 100 years, Europe's knowledge of Aus- 
tralia came from the Dutch. Holland had established 
trading posts in Java to exploit the spice trade. In 1611, it 
was proven that ships could sail east after rounding the 
Cape of Good Hope and then north toward Java. In 1616, 
Dirk Hartog overshot the point where he should have 
sailed north and landed on the northwest coast of Aus- 
tralia. Dirk Hartog Island is named after him. 

Hartog was not the only captain to sail too far east. In 
1618, Jacobsz saw the Australian coast near Exmouth 
Gulf. In 1619, Frederik de Houtman sighted the coast 
near present-day Bunbury. In 1622, the ship Leeuwin ar- 


Important dates 


Australian events 


Before 50,000 B.C. Aborigines probably reached Australia 
from Southeast Asia. 

10,000 B.C. Tasmania was separated from the mainland by 
rising sea levels at the end of the last great ice age. 
Aborigines on the island were separated from main- 
land Aborigines by Bass Strait. 

7,000 B.C. The dingo was introduced to Australia, probably 
as a domestic animal. 

A.D. 1606 The first recorded European exploration ofthe 
Australian coast was made by the Dutch captain Wil- 
lem Jansz, who sailed along the western side of the 
Cape York Peninsula. 

1616 Dirk Hartog, a Dutch captain, landed at Shark Bay, in 
the first recorded European landing on the west coast 
of Australia. 

1627 The Dutch captain Francoise Thijssen explored the 
Great Australian Bight eastward to Streaky Bay in 
South Australia. 

1642 The Dutch explorer Abel Tasman charted the southern 
coast of Tasmania and the southern island of New 
Zealand. р 

1770 The English explorer James Cook circumnavigated the 
New Zealand islands, proving they were not part of 
Australia. He then charted the eastern coast of Aus- 
tralia, claiming it for Britain. 
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Important dates 


Australian events 


1788 The First Fleet arrived at Botany Bay to establish a 
penal colony. Arthur Phillip was both commander of 
the fleet and the colony's first governor. 

1803 Van Diemen's Land (now Tasmania) was founded as a 
penal colony. 

1808 Governor William Bligh was deposed by the New 
South Wales Corps in the Rum Rebellion. 

1810 Lachlan Macquarie arrived as governor of New South 
Wales.He did much to improve the colony but was 
criticized for his support of convicts and ex-convicts. 

1819 John Thomas Bigge investigated matters in the colony 
for the British government. He recommended large 
land grants and assigned convict labour for men with 
capital, which helped establish the wool industry. He 
also recommended a limited form of government with 
an appointed Legislative Council that could advise the 
governor on policy. 

1829 Western Australia was founded as a free colony. 

1830 In Van Diemen's Land, Governor George Arthur at- 
tempted to capture the Tasmanian Aborigines by driv- 
ing them into Tasman Peninsula. He captured only two 
Aborigines. 

1831 The policy of land grants was abolished and replaced 
with land sales. Some money was raised to assist im- 
migration to the colonies. 

1836 Anact was passed that allowed squatters outside the 
limits of occupation to occupy crown land for an an- 
nual licence fee. It was a belated recognition of the 
squatting occupation of much of southeastern Aus- 
tralia. South Australia was founded as a free colony 
based on the theories of Edward Gibbon Wakefield. 

1838 A group of Europeans attacked an Aboriginal camp at 
Myall Creek in New South Wales, killing its inhabit- 
ants. Seven of the Europeans were later hanged. 

1840 Transportation to New South Wales was suspended, 
but transportation to Van Diemen’s Land continued to 
take place, 

1842 Representative government was granted to New 
South Wales with an elected Legislative Council domi- 
nated by squatters. Land policy quickly became a 
major issue, leading to calls for self-government. A 
depression in the colony began to deepen. 

1847 Orders-in-council gave the squatters security of ten- 
ure and represented a defeat for Governor George 
Gipps, who had opposed their demands, 

1850 All colonies except Western Australia were invited to 
draw up their own constitutions in preparation for 


self-government. Transportation of convi 5 
was abolished. " тшеу 


rived off the southwest tip of the continent that is now 
called Cape Leeuwin. In 1627, Francoise Thijssen and 
Pieter Nuijts sailed along the Great Australian Bight as 
far as Streaky Bay in South Australia. Gerrit Frederiks- 
zoon sailed along part of the west coast in 1628, naming 
it De Witt's Land. In 1696 and 1697, Willem de Vlamingh 
explored the Swan River where Perth now stands. 

To the north, the Dutch had also sought to find Torres 
Strait, sending expeditions eastward from Java under Jan 
Carstenz in 1623 and Pieter Pieterszoon in 1636. Both ex- 
peditions provided information about the coastline of 
the Northern Territory and the Gulf of Carpentaria. 

The most significant of the Dutch expeditions were 
those led by Abel Tasman. In 1642, the governor of the 
Dutch colonies, Anthony van Diemen, instructed Tas- 
man to find a route from the Cape of Good Hope to 
South America using the wind System known as the 


roaring forties. On November 24, Tasman sighted the is- 
land now named Tasmania at Cape Sorell on the west 
coast. He sailed around the southern part of the island 
to Marion Bay, where he claimed the island for Holland, 
He continued eastward, discovering the South Island of 
New Zealand. In 1644, van Diemen sent Tasman in 
search of a more northerly sea route to the eastern Pa- 
cific. Unable to negotiate Torres Strait, Tasman turned 
back and charted the northern coast from Cape York to 
De Witts Land. He named the land New Holland. 

The Dutch found the continent harsh and forbidding. 
It offered few opportunities for trade, and they lost in- 
terest in it. But their expeditions had roughly mapped 
the continent's northern, western, and southwestern 
coastlines—though maps drawn at the time still showed 
the east coast extending to New Zealand and beyond. 

Although the Englishman William Dampier had vis- 
ited the northwestern coast of Australia in 1688 and 
again in 1699, the British had shown little interest in the 
continent. Dampier's views of the country were as nega: 
tive as those of the Dutch. But by the mid-17005, Britains 
trading interests in the Pacific region had grown. 

In 1768, the British Admiralty appointed Captain 
James Cook to sail an expedition led by Joseph Banks to 
Tahiti. The stated purpose of the journey was to observe 
the transit of Venus. But in secret instructions, Cook was 
also ordered to find and take possession of the southern 
continent. From Tahiti, Cook sailed south to New Kee 
land, sailing around the two islands and proving e 
they were not part of the continent. He then saile bed 
and on April 19, 1770, sighted the east coast peer | 
at Point Hicks. Sailing up the coast, Cook reache! ш s 
landed at Botany Bay on April 28. The bay left a Leid 
pression on Banks. After eren the bay, Coo 
ued northward, passing Port Jackson. 

On June 10, Cooks i»; the Endeavour, struck aoe 
that was part of the Great Barrier Reef. Ship ji íi 
made in the mouth of a river in northern Que ч 
The river bears the ship's name. Cook reached ue jë 
York, and on Aug. 22, 1770, claimed the east pe 
continent for Britain. He named it New South Wa d d 
Cooks view of the continent differed from ne d eau 
the Dutch and Dampier. Instead of a hostile e swe 
try, he found a country where M believed crop: 

row and farm animals could thrive. — t 
5 Ву 1770, the broad outline of Australia - wp 
Tasmania was still shown as part of the maln a c sept 
New Zealand and New Guinea were known to 
rate from the great south land. 


The foundation of Australia 


The beginning. The First Fleet, pep It was СОП” 
victs, arrived in Botany Bay in January ec) also the first 
manded by Captain Arthur Phillip, who ase were 
governor of New South Wales. The early ye the time 
hard, and starvation was a real threat. But rt farms 
Phillip returned to England in 1792, govern ut of dang?" 
had been established, and the colony was J 

The New South Wales Corps, a RM. 
colony for convict duty, became a powe! s trade am 
New South Wales. It controlled the colo ы? Blig 
was strong enough to depose Governor w governor 
in 1808. Colonel Lachlan Macquarie, the cquarie was one 
quickly brought the colony to order. Маса 


British con" 


ofthe colony's most able governors. He encouraged re- 
form among the convicts and constructed many public 
buildings, roads and bridges, and other public works. 

But Macquarie's policies were unpopular with the 
wealthy free settlers and some officials in Britain. Com- 
missioner John Thomas Bigge was sent to investigate 
the colony. His recommendations were important in en- 
couraging the growth of the wool industry and in intro- 
ducing a limited form of self-government with a Legisla- 
live Council appointed by the governor. 

During the 1800's, four new colonies were founded. 
furopean settlement began in Van Diemen's Land (now 
Tasmania) in 1803. The colony of Western Australia was 
founded in 1829. South Australia was founded in 1836. 
Victoria, which had been settled by pastoralists (farmers) 
от Van Diemen's Land in 1834 and 1835, was sepa- 
rated from New South Wales in 1850. 

During the 1830's, an increasing number of assisted 
free immigrants from Britain arrived in the colonies. 

They were opposed to transportation and the convict 
system. They found supporters in Britain, and in 1840, 
transportation to New South Wales was suspended. 

Exploration of the continent had increased during the 
18205. By the 18305 and 18405, much of the southeast of 
the continent had been explored, and Ludwig Leich- 
hardt had explored the northeastern part of Australia. 

The explorers were quickly followed by squatters, 
who illegally set up stations on crown land; and by over- 
linders, who drove cattle and sheep overland from New 
South Wales to present-day Victoria, South Australia, 
ind Queensland. A boom in the wool industry had 
begun in the 1820's and reached a peak in the 18305. 
Australian wool was in great demand in Britain, and 
Wool had become the main export of the colonies. Pas- 
loralists moved their flocks beyond the settlement limits 
set by the governors and squatted on the land. 

During the 1840's, control of the land became a major 
political issue, The squatters demanded security of ten- 


ры 
* on of the continent by Europeans increased gre: 
i oes was devastating. In the painting by Frederick 
5 European explorers set up camp in Perth, Western 


atly during the early 18005, and the effect 
Rushbrook Clause, above, Aborigines 
Australia. 
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ure. The governor was not willing to grant it. The squat- 
ters won their fight in 1847, when the British govern- 
ment intervened. 

By the late 18405, the Australian colonies had 
changed substantially. In 1850, the British government 
allowed four of the colonies—the present states of New 
South Wales, Tasmania, Victoria, and South Australia— 
to draw up their own constitutions, giving them self- 
government. Self-government was granted to Queens- 
land when it separated from New South Wales in 1859 
but was not granted to Western Australia until 1890. 

The impact of European settlement on the Aborigines 
was devastating. Unable to survive in their traditional 
ways, the Aboriginal population declined, and Austra- 
lias Aborigines were believed to be a dying race. 

Foundation. Historians have given several reasons 
for the establishment of a British settlement at Botany 
Bay in 1788. The most obvious one is that the colony was 
founded to take transported British criminals. However, 
historians have recently suggested that the British de- 
sire to expand their empire and its trade may also have 
been pressing reasons for the settlement. 

Transportation to overseas colonies was an impor- 
tant part of the British penal system. Many offences 
drew an automatic sentence of transportation, and sen- 
tences to life imprisonment or death were often com- 
muted to transportation. Until the American Revolution, 
the American Colonies had been the major recipients of 
British convicts. But with independence, the Americans 
refused to accept British convicts. British jails and hulks 
athome became overcrowded with prisoners, and a 
new place for the transportation of convicts was re- 
quired. The site had to be in an isolated place to deter 
any escapees from returning home. It also had to have 
land capable of supporting agriculture, so that the col- 
ony could provide its own food. Although sites were ex- 
amined in Africa, Sir Joseph Banks's praise of Botany Bay 
swung the decision in favour of Australia. 


Phillips, Fine Art Auctioneers/Bridgeman 
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The British Empire and its trade. During the late 
17005, Britain had begun to establish its eastern empire 
in India. With the loss of the American Colonies in the 
17805, the east was seen as the place for a new empire. 
In addition, the British government was concerned 
about the activities of other European powers in the 
Asian and Pacific regions. 

Britain also wanted to open up new areas of trade in 
the southeast Asian region and had begun to seek new 
sources of supply for flax and timber for its navy. Nor- 
folk Island was seen as having the potential to grow flax, 
as was Botany Bay, and the Norfolk pines provided good 
timber for masts and spars. 

Some historians thus believe that Botany Bay was es- 
tablished to provide a new colony for an empire in the 
east. According to this viewpoint, the colony was to act 
as a strategic post to monitor the activities of other Eu- 
ropean powers in the area. It was also to become a new 
trading base in Asia and a naval supply base. 

The first fleets. The First Fleet, under the command of 
Captain Arthur Phillip, brought the first group of British 
convicts to Australia. The fleet consisted of 11 ships: 
HMS Sirius, HMS Supply, six vessels that served as con- 
vict transports, and three that served as supply ships. Of 
the 1,487 people who sailed, 759 were convicts and 206 
were marines to guard them. The fleet left England on 
May 13, 1787. It reached Botany Bay between Jan. 18 and 
20, 1788. The voyage was relatively free of incident, and 
only 23 people died during the trip. See First Fleet. 

However, the conditions on the Second and Third 
fleets were starkly different from those on the First Fleet. 
The Second Fleet earned a reputation as the horror 
fleet. Of the 1,000 convicts who embarked, 267 died be- 
fore reaching Sydney. Overcrowding, starvation rations, 
and savage punishment inflicted by ships’ masters on 
the convicts accounted for the high death toll. On the 
Third Fleet, 200 of the 1,800 convicts who embarked 
died. A further 576 convicts were desperately ill on ar- 
rival. Conditions on the convict ships were slowly im- 


proved, and no later fleet equalled the horrors of the 
Second and Third. 


The first settlement. Phillip quickly decided that Bot 
any Bay was unsuitable as the site for the new settle- 
ment. He selected Sydney Cove, with its freshwater 
stream, as the new site. By Jan. 26, 1788, the First Fleet 
had sailed into Sydney Cove, and the British flag was un- 
furled. One of Phillip's earliest administrative acts was to 
send Lieutenant Philip Gidley King with a small party to 
occupy Norfolk Island on February 13. 

The problems facing Phillip in the early years were 
considerable. The first crops planted in 1788 failed. The 
livestock brought with the fleet either died or disap- 
peared into the bush. By late 1788, rations had been re- 
duced, and the Sirius was sent to the Cape of Good 
Hope to get additional supplies. In 1790, the colonists 
faced a real possibility of starvation, and the Supply was 
sent to Batavia (now Jakarta) for further supplies. The ar- 
rival of the Second Fleet's supply ships and the return of 
the Supply eased the situation. By 1791, the colony was 
out of danger. Government farms were operating at 
Rose Hill and Toongabbie by 1792, and food shortages 
ceased to be a critical problem. Е 

Phillip tried to cultivate friendly relations with the Ab- 
origines but met with little success. The first violent 
clashes had taken place in 1788, and they continued dur- 
ing the next four years. When Phillip left the colony in 
1792, Sydney had begun to take shape, and a European 
foothold had been established on the continent. See 
Phillip, Arthur. d 

The New South Wales Corps. The marines who ha ; 
accompanied Phillip were replaced in 1792 by the New 
South Wales Corps. The corps commander, Francis » 
Grose, became acting governor after Phillips piper : 
In 1794, he was succeeded as acting governor by Wi à 
liam Paterson. In that time, the New South Wales = 
established an economic monopoly in the colony et 
gave it considerable power. One of the most beer 
members of the corps was Lieutenant John wet : 

The officers of the corps monopolized trade in t s 
colony by buying up the cargo of any ship fut " 
Sydney. They then sold the goods to the colonists bem 
the government for a large profit. Both Grose an 


s settled 
First 
d Bradley 


Norfolk Island wa 
by convicts from th 
Fleet in 1788. Willia Jak 
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Port Macquarie, /eft. was 
originally a penal settlement 
for notorious criminals. Under 
the governorship of Lachlan 
Macquarie, convicts were 
able to earn pardons through 
good behaviour. Port Mac 
quarie later became a pros 
perous town. 


Dixson Galleries, State Library of New South Wales Bridgeman 


son granted land to members of the corps, and assigned 
tnvict labour to them. They also guaranteed the offi- 
ters a market. The government was the sole buyer of ag- 
'icultural goods. Agricultural production increased. 
During the corps administration, spirits— particularly 
fum—became the colony's currency. It was used to buy 
9009: and to pay wages. The corps controlled both im- 
ported Spirits with their trade monopoly and the pro- 
ion of spirits in the colony. They ruthlessly sup- 
pressed any distilling not under their patronage. The 
rps soon earned the name the Rum Corps. 
E Governor John Hunter, who was commissioned 
Á ‚апа Governor Philip Gidley King, who was com- 
Mssioned in 1800, failed to curb the rum trade or the 
Power of the corps. King was replaced by William Bligh 
August 1806. 
The Rum Rebellion. Bligh was a stern disciplinarian 
sn uncertain temper. He had already survived a mu- 
^ his ship, the Bounty. As governor of New South 
es, he mounted an attack on the rum trade and soon 
* enemies of the corps officers, large landholders, 
Eran. Macarthur was at the forefront of oppo- 
E Governor Bligh. On Jan. 26, 1808, the com- 
4 T of the New South Wales Corps, George John- 
Ee rested Bligh and proclaimed himself lieutenant 
Thor, Macarthur had been one of the leaders of the 
t, which came to be known as the Rum Rebellion. 
E. Bligh was replaced by Lachlan Macquarie, who 
ght his own regiment of troops to replace the New 
pue Corps. Johnston was found guilty of mutiny 
london Cashiered from the army when he stood trial in 
bowed апи escaped punishment but e not al- 
uri i 
Rum ат New South Wales until 1817. See 
di colony. Macquarie quickly broke the 
adits Ply held by the New South Wales Corps 
buildin les, He improved Sydney by constructing new 
E During his administration, the first hospital 
bridges LA proper currency was introduced. Roads and 
Were constructed. Charity schools for the poor 


were opened in Sydney and Parramatta. Macquarie also 
established the Bank of New South Wales. 

But Macquarie had a convict policy that attracted con- 
siderable criticism both from the free colonists in New 
South Wales and from the officials in Britain. He be- 
lieved in encouraging reform by rewarding good behav- 
iour. He issued tickets of leave and pardons to convicts. 
Macquarie granted land to emancipists (ex-convict) and 
gave them government assistance to help them start 
farming. He used skilled convicts and emancipists in 
government service. Macquarie also actively promoted 
the assimilation of emancipists back into society and ap- 
pointed some emancipists as magistrates (see Convicts 
[The convict system). These policies antagonized 
wealthy free settlers, such as Macarthur, who believed 
themselves to be superior to the emancipists. 

In London, the government was worried about the 
costs of Macquarie's public works programme. In 1819, 
they appointed Commissioner John Thomas Bigge to in- 
vestigate the colony. Bigge's report showed the funda- 
mental differences of opinion between the commis- 
sioner and the governor. Macquarie saw the colony's 
main purpose as a jail. Bigge saw the colony's future as a 
free enterprise society, with convicts providing a cheap 
source of labour for settlers with capital. He recom- 
mended the extension of assignment, the practice of as- 
signing convicts to free settlers, who put the convicts to 
work on farms or in businesses. Bigge was also critical 
of Macquarie's policy toward convicts and emancipists. 
As a result, the number of convicts on public works was 
reduced, and harsher punishments were introduced. 
Bigge recommended that all emancipists be removed 
from civil posts. He had accurately identified the new di- 
rection New South Wales would take. See also Mac- 
quarie, Lachlan. 

Although Macquarie's emancipist policy had been 
discredited by the Bigge Report, the place of the ex- 
convict in colonial society remained an important issue. 
Following the report, emancipists were not allowed to 
serve as members of the colony's Legislative Council. 
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They could not hold a court position, serve on a jury, or 
open a legal practice. They were not even entitled to 
trial by jury. ENG 

A small group of wealthy emancipists and their chil- 
dren, including Simeon Lord and William Charles Went- 
worth, mounted a campaign against these restrictions. 
This group was known as the Emancipist Party. The 
emancipists were vigorously opposed by the wealthy 
free settlers, led by Macarthur, who were known as ex- 
clusives or pure merinos. The exclusives blocked every 
attempt at reform until the arrival of Governor Sir Rich- 
ard Bourke in the 18305. Bourke was sympathetic to the 
emancipist cause. In 1833, he used his vote to pass an 
act in the Legislative Council that allowed emancipists 
the right to trial by jury. 

Although the first free immigrants arrived in Australia 
in 1793, their numbers were small. Most were men with 
capital, attracted by free land grants and cheap convict 
labour. But in 1831, the British government introduced 
assisted migration to the colonies, funded by money 
raised from the sale of land. Skilled workers, their fami- 
lies, and single women were particularly sought as im- 
migrants. Two active promoters of free immigration 
were Caroline Chisholm and John Dunmore Lang. Be- 
tween 1831 and 1840, more than 60,000 assisted immi- 
grants arrived in Australia. By 1850, the total number of 
assisted immigrants had topped 170,000. Free immi- 
grants to New South Wales and Van Diemen's Land ob- 
jected to living in a penal colony, where cheap convict 
labour depressed wages and restrictions on civil liber- 
ties were greater than those at home. They became an 
influential voice in the growing opposition to transpor- 
tation and supported calls first for a representative gov- 
ernment and later for self-government. 

Opposition to transportation was widespread during 
the 1830's, both in the colonies and in Britain, where a 
growing number of reformers questioned its worth as a 
deterrent to crime. In 1838, a select committee, known 
as the Molesworth Committee, was appointed by the 
British House of Commons to examine transportation 
and the convict system. Following its report, assignment 
was abolished, and transportation to New South Wales 
was suspended in 1840. Attempts to reintroduce trans- 
portation in New South Wales, although supported by 
the wealthy landholders, were defeated. A small number 
of convicts were sent to the Port Phillip district between 
1844 and 1849. Transportation to New South Wales was 
abolished in 1850. It was also officially abolished in Van 
Diemen’s Land in 1852, with the last convict ship reach- 
ing the island in 1853. 

New colonies. By the early 1850's, four new colonies 
had been established. They were the present states of 
Tasmania, Western Australia, South Australia, and Victo- 
ria. 

Van Ріетеп Land (now Tasmania) was settled in 
1803. In 1825, the colony was separated from the gov- 
ernment of New South Wales. Until 1840, the colony re- 
ceived less than half of all British convicts. But with the 
suspension of transportation to New South Wales, Van 
Diemen's Land received the overwhelming majority of 
convicts sent to Australia until transportation to the is- 
land ceased in the early 1850's, 

Western Australia. |n 1827, James Stirling explored 
the Swan River and recommended it as the site for a 


new, free colony. The British government agreed to 
grant London businessman Thomas Peel almost 160,000 
hectares of Australian land on the condition that he en- 
couraged free settlers to migrate to the colony. Stirling 
was appointed lieutenant governor, and the colony of 
Western Australia was founded in 1829. 

Development in the colony was slow. By the late 
18405, the colony was on the edge of ruin, and the colo- 
nists petitioned the British government to send convicts 
to Western Australia. As transportation came to an end 
in the eastern colonies, it began in the west. 

South Australia. Edward Gibbon Wakefield, a British 
colonial reformer, argued that Western Australia had 
failed because of the unsystematic nature of its settle- 
ment. He proposed that land should be sold and that the 
proceeds should be used to assist immigrants to come 
to the colony. Prospective immigrants were to be care- 
fully chosen according to their skills. The price of land 
was to control the number of settlers able to buy land. 
Wakefield called his theory systematic colonization. 
Under his system, convicts were not needed to settle 
and work the land. 

In 1830, the South Australian Company was formed. It 
raised enough capital to cover the costs of running the 
colony, which was founded in 1836. But the colony = 
slow to develop. In 1841, faced with bankruptcy, Sout 
Australia became a crown colony. Harsh economic 
measures were introduced under a new governor, Sir 
George Grey, and the colonys economy began to im- к 
prove. It was further boosted by the discovery of сорр 
at Burra in 1845. ) day Vieto- 

Victoria. Attempts at settlement in present-day id 
ria in 1803 and 1825 failed. The first permanent sett 
ment was made at Portland in 1834 by the Henty м 
ers, squatters from Van Оіетеп' Land. In 1835, e , 
Batman and John Pascoe Fawkner landed EI. n 
Port Phillip, and Melbourne was established. T pee А 
pastoral district grew rapidly with the зш e 
was administered from Sydney but soon poc iio 
mand separation from New Vai In 1850, 
colony of Victoria was proclaimed. T 

Ерїоганоп. Two British navigators, Matthew Fhe 
ders and George Bass, were the most раг 
early explorers. They circumnavigated (saile ined afte 
Van Diemen's Land and explored the strait n2 ene 
Bass. The French explorer Nicolas Baudin -— Kings 
tralian waters between 1801 and 1803. coven ^to the 
fears of French territorial claims ше south le 
discovery of Port Phillip Bay in 1802. 

Flinders’ most important expedition was М 
between 1801 and 1803 in the iet vinis 
Cape Leeuwin in southwestern Western Peaching $ 
sailed eastward along the southern c Cape 
ney in May 1802. He continued north, rou опаа. Не 
York Peninsula, and charted the Gulf of Carp d 
then sailed to Timor, and then south and pee 0 dir. 
the continent to Sydney. He was the ess i 
cumnavigate the continent, which he па 
his journal. glue | 

deers mountain barrier to the west, e ed by Mil 
Mountains, was breached in 1813 by à m and william 
liam Charles Wentworth, Gregory Blaxlan chlan piver 
Lawson. In 1817, John Oxley followed the 
until he met impenetrable marshes. 


dertaken 
rting at 


Painting by Bob Booth 
The Blue Mountains were a natural barrier to expansion until 
Gregory Blaxland, William Charles Wentworth, and William 
lawson found a way across in 1813. 


In 1824, Hamilton Hume and William Hovell travelled 
Southwest from Gunning in New South Wales. They 
“tossed the Murray River, which they named the Hume. 
Hume and Hovell reached as far as Corio Bay in Port 

їр and then returned. 

1n1827, Allan Cunningham travelled northwest from 
Hunter Valley and discovered some of Queensland's 

fichest pastoral country, the Darling Downs. 

These early expeditions posed the riddle of the rivers. 
Marshes that stopped Oxley and the westerly flow- 
Streams noted by Hume, Hovell, Cunningham, and 
T explorers led many people to believe that the inte- 

of the continent contained a huge river or a vast in- 

sea. Charles Sturt was the first person to puncture 
о" by discovering the Murray River system. He 
discovered the Darling River, and in 1829, was com- 
stoned by Governor Ralph Darling to trace the 
“Ourse of the Murrumbidgee. Sturt sailed down the 
ürrumbidgee into the Murray and then followed the 
Шау to the sea. He named the Murray River, unaware 
н "twas the same stream crossed and named by 
ume and Hovell, 
Uring the 18305 and 18405, explorers pushed fur- 
inland, opening up new pastoral country and filling 
blanks on the map. The explorer Sir Thomas 

le ell made some of the most significant discoveries 

Th hell, Sir Thomas Livingstone). 
€ first Person to cross the northeastern part of the 

h E" Was the German explorer Ludwig Leichhardt. 
bane an 1845, he journeyed from Moreton Bay, Bris- 

Wes d ‘ort Essington, near where Darwin now stands. 
тте, etermined to be the first to cross the continent 

ast to West, and in 1848, set out again from More- 
Y. His expedition vanished without a trace. 
re ey Australia, explorers such as Edward John 
med ba gun to push north from Adelaide but were 
ША th ck by dry, inhospitable country. By the early 
Me belief in an inland river or sea began to give 
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way to a belief in an inland desert. Sturt provided proof 
that this belief was correct. Between 1844 and 1846, he 
travelled into northeastern South Australia. Most of the 
country he explored was desert. By 1850, the myth of the 
inland river and sea had been laid to rest. 

Exploration in Van Diemen's Land had been rapid 
after Thomas Laycock found a route between Hobart 
and Launceston in 1807. By the mid-1830s, only the in- 
hospitable and rugged western ranges had yet to be ex- 
plored. In Western Australia, expeditions led in 1830 by 
Robert Dale, in 1830 and 1831 by Thomas Bannister, and 
in 1848 by John Septimus Roe discovered pastoral land 
in the southwest. 

The wool industry. Sheep were brought to New 
South Wales with the First Fleet. Some Merino sheep 
were introduced in 1797, and the Reverend Samuel 
Marsden and John Macarthur experimented with cross- 
breeding. In 1803, when he was in England facing disci- 
plinary charges for his involvement in the Rum Rebel- 
lion, Macarthur showed woollen manufacturers and of- 
ficials samples of wool from New South Wales. He was 
given a large grant of land at Camden. In 1805, he re- 
turned to New South Wales, bringing with him several 
pure Spanish Merinos. Large landholders began breed- 
ing sheep for fine wool. By 1820, they had secured a 
small market for their wool in England. 

The 1820's marked the beginning of the pastoral 
boom. The Bigge Report encouraged the industry. The 
inland areas, opened up with the crossing of the Blue 
Mountains, proved excellent for sheep grazing. Pastoral- 
ists moved into the area so rapidly that, in 1826, Gover- 
nor Darling declared limits to the area that could be set- 
tled. These limits were ignored. In 1829, the governor 
again attempted to check the spread of pastoralists by 
imposing new limits, called the /imits of occupation. By 
the time the limits were proclaimed, wool had become 
the main export of both New South Wales and Van Die- 
men’s Land. 

Land policy. The early colonial land policy in Aus- 
tralia involved granting land in return for a small fee. But 
followers of the British colonial theorist Edward Gibbon 
Wakefield thought this system was wasteful. They advo- 
cated charging a higher price for land and using the 
profits to attract a labour force to develop the settle- 
ment. In 1831, the Ripon Regulations were introduced. 
They required that crown land be sold at public auction 
at not less than 50 Australian cents for 0.4 hectare. Reve- 
nue raised was to be used to help run the colonies and 
to assist migration to Australia. Land could only be sold 
within the colonies’ settled areas. In New South Wales, 
this meant within the limits. But the pastoral boom was 
reaching its peak. Pastoralists who did not want to buy 
land or could not find good land within the limits squat- 
ted, illegally, on land beyond the limits. They were soon 
called squatters. р 

By the mid-1830's, squatters were hundreds of kilo- 
metres beyond the limits of occupation. They had 
reached northeastern Victoria in the south and New 
England in the north. Squatters from Van Diemen's Land 
had begun to settle the Port Phillip district. The govern- 
ment could no longer ignore the squatters’ occupation 
of southeastern Australia, and in 1836, introduced an- 
nual licences allowing the squatters to occupy the land 


beyond the limits. 
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The squatters continued to move into the interior of 
Australia. By 1840, they had occupied most of Victoria 
and eastern New South Wales and had reached the Dar- 
ling Downs in present-day Queensland. Squatters had 
also pushed beyond the areas of settlement in the colo- 
nies of South Australia and Western Australia. 

The pastoral boom began to falter during the late 
18305. A long period of drought began. Wool prices 
began to decline. British capital, which had funded the 
boom, became scarce. Interest rates on loans began to 
rise. By 1841, the economies of New South Wales and 
Van Diemen's Land were in the grip of depression. The 
squatters sought a political solution for their economic 
problems. 

Political power. In New South Wales, the governor 
was initially responsible only to Britain for his actions. 
Following the Bigge Report, the first measure of limited 
government was granted to the colony with the creation 
of a Legislative Council in 1823. 

The Legislative Council had 7 members whose role 
was purely advisory. The members were appointed by 
the governor. Emancipists were not allowed to become 
members. Limited trial by jury was also introduced in 
the 18205. Agitation for reform led to further changes in 
1828. The number of Legislative Council members was 
increased, and the governor needed the approval of a 
majority of the members for his legislation. Emancipists 
were still excluded from the council, and the right to 
trial by jury was only slowly given to them. 

Governor Richard Bourke supported the emancipist 
cause. His support for the cause and growing criticism 
of the method of government in the colony led to calls 
for a representative government with elected members. 
Free immigrants supported the campaign, and in 1842, a 
measure of representative government was granted. 
The new Legislative Council was made up of 36 mem- 
bers, 24 of whom were elected by colonists who met 
property qualifications. Power was restricted to the 
wealthy men in the colony. The council could propose 
legislation on local matters, but financial and land poli- 
cies remained the province of the governor. 

When the new council met in 1843, it was dominated 
by the squatters. Led by William Charles Wentworth, the 
squatters demanded security of tenure for the land they 
had occupied beyond the limits of occupation. They 
were strongly opposed by Governor George Gipps. In 
the crisis that followed, the squatters called for a self- 
government in which a colonial government would have 
control of land policy. Their stand received qualified 
support from the free immigrants. 

The land question was resolved in favour of the 
squatters, who were able to call on powerful friends in 
London. In 1847, an order-in-council replaced the li- 
cences with long-term leases in the country beyond the 
limits of occupation. It gave the squatters the right to 
buy 258 hectares of their lease and to compensation for 
improvements. 

In the other colonies, the degree of political change 
was not as great as in New South Wales. In Van Die- 
men's Land, a Legislative Council was appointed in 1825 
and was reformed like its counterpart in New South 
Wales in 1828. Representative government was not 
granted in 1842, as the colony still received convicts, An 
appointed Legislative Council was introduced in West- 


ern Australia in 1830 and in South Australia in 1838. 

By the late 18405, it was obvious that Australia was no 
longer a jail. Some form of self-government was inevita- 
ble. In 1850, the Australian Colonies Government Act 
was passed by the British Parliament. It established leg- 
islative councils, similar to that of New South Wales, 
South Australia, Van Diemen's Land, and the newly pro- 
claimed Victoria. The councils were to draft constitu- 
tions for their respective colonies. It was expected that 
the councils would create bicameral (two-house or 
chamber) elected legislatures to be known as parfía- 
ments. Executive power would be transferred from the 
governor to a cabinet directly responsible to the legisla- 
ture. The proposed colonial parliaments were given the 
power to legislate on all matters except foreign affairs, 
defence, currency, and the rights of British citizens. Be- 
cause of the introduction of transportation in Western 
Australia, steps to self-government were postponed 
there until the late 18005. 

Colonial society. The early governors had been in- 
structed to establish friendly relations with the Aborigt 
nes and were empowered to protect them. Some ofthe 
governors, particularly Phillip, Macquarie, and Gipps, 
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wok these instructions seriously and respected the Ab- 
origines living there. But most did not. Most of the colo- 
sists believed that the Aborigines were an inferior race 
who had no right to the land that they occupied. 

The Aborigines. The Europeans disregard for the Ab- 
origines was most marked on the pastoral frontier. The 
squatters distributed poisoned flour and food to Ab- 
origines. Killings were indiscriminate, and most went 
unrecorded. 

The Aborigines saw the Europeans as invaders and 
fesisted their settlement. In many areas, the Aborigines 
mounted a skilful form of guerrilla warfare against the 
settlers. But the resistance was usually short-lived. The 
Aborigines were no match for mounted men carrying 
guns. The authorities also set up units of black troopers 
inhelp break Aboriginal resistance. 

The most famous example of Aboriginal resistance 
took place in Van Diemen's Land, in response to Gover- 
for George Arthur's Black Line. The Aborigines had so 
seriously obstructed the settlement of the island that 
Governor Arthur decided to eliminate them from the is- 
lind completely. In 1830, he organized a combined 
group of police, military, and civilians to form a line de- 
signed to force the Aborigines into Tasman Peninsula, 
Where they could then be captured. The drive claimed 
only two captives. However, Arthur's policy was realized 
Slowly over the next few years as the Tasmanian Aborig- 
Ines were encouraged to surrender by government offi- 
tials and missionaries. The Aborigines were resettled 
"n Flinders Island, where the majority of them died of 
diseases introduced by the Europeans. See Tasmanian 
Aborigines. 

The creation of reserves and the encouragement of 
Missionary activity were part of official policy toward the 
Aborigines from 1788. Protectors, who were responsible 
| distributing food, blankets, and clothing, were also 
*pointed. But the government's approach was often 
"aphazard. Reserves were often revoked to allow Euro- 
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peans to occupy the land. Missionary activities were not 
very successful 

Dispossessed of the land that gave them their spiri 
tual strength, and with an unprecedented number of 
deaths as a result of European diseases to which they 
had no resistance, traditional Aboriginal societies crum 
bled. Many Aborigines died of ma/nutrition (lack of 
proper nourishment) because they were no longer able 
to hunt and gather foodstuffs. The Aborigines became 
demoralized and dispirited, and alcohol consumption 
became a major problem. By 1850, many people be 
lieved that the Aborigines in settled areas were doomed 
to extinction. 

The Europeans. Between 1788 and 1850, Australia 
changed from a penal colony to a collection of colonies 
on the verge of self-government. In spite of the Austra 
lians harsh treatment of Aborigines, Australian society 
seemed more egalitarian than British society to many 
observers. 

There was an imbalance between the sexes in Aus- 
tralia, with men far outnumbering women. The imbal- 
ance was most marked in the penal colonies, Van Die- 
men's Land, New South Wales, and in the rural districts 
of all the colonies. Even the free immigration schemes 
of the 1830s and 18405, which encouraged the migra- 
tion of families and single women, did not correct the 
imbalance. Many men did not marry. Women tended to 
marry at a younger age and bear more children than 
women in Britain. In the 1830s, for example, the average 
number of children in a family was nine. 

Until the 18305, colonial society was dominated by 
convicts who were generally unable or unwilling to fol- 
low the rules of traditional family life. There was a high 
rate of illegitimacy—that is, children born to parents 
who were not legally married. But illegitimacy was not 
at first considered a social disgrace. Disapproval of rela- 
tionships outside marriage and illegitimacy came with 
the rising number of free immigrants during the 18305. 


European settlers brought 
many of their customs to Aus- 
tralia. Picnics at an area called 
Mrs. Macquaries Chair, near 
Sydney Cove, were a regular 
pastime in 1855 when this pic- 
ture was painted. 
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Important dates 


Australian events 


1851 Gold was discovered in New South Wales and Victo- 
ria, marking the beginning of the gold booms that laid 
the foundation for rapid economic growth in Aus- 
tralia. 

1852 South Australia legislated to provide a secular state 
system of education. 

1854 Diggers rebelled against gold licence fees at Eureka 
in Victoria. Some historians see the rebellion as the 
beginning of democracy in Australia. 

1855 Victoria passed legislation prohibiting the entry of 
Chinese into the colony. It was the forerunner of simi- 
lar legislation passed in the other colonies. In Sydney, 
stonemasons gained an eight-hour working day. 

18561857 The first parliaments assembled in Victoria, New 
South Wales, South Australia, and Tasmania. 

1859 Queensland was created a separate colony. 

1860 The Nicholson Land Act was passed in Victoria. De- 
signed to settle the small farmers on the land, it was 
one of the first selection acts passed in the colonies. 
Selection met with only limited success. 

1871 Atrades and labour council was established in Syd- 

. Similar councils were established in the other 
colonies. 

1880 7he Bulletin, a fiercely pro-Australian journal, was first 
published. Ned Kelly, the last of the major bushrang- 
ers, was hanged. 

1889 Sir Henry Parkes, in a speech at Tenterfield, called for 
the federation of the Australian colonies. 

1890 A severe economic depression began in the eastern 
colonies, The Maritime Strike, the first of four major 
strikes in the 18905, failed to achieve its objectives. 

1893 Several banks crashed in a severe financial crisis. 

1897-1898 Three conventions met to draft a constitution for 
the union of the colonies. 

1901 After successful referendums in all colonies, the Com- 
monwealth of Australia was proclaimed on January 1. 


The free immigrants of the 1830's and 1840's brought 
a more traditional form of family life, with its emphasis 
on marriage, to the colonies. Both Caroline Chisholm 
and John Dunmore Lang, promoters of free immigra- 
tion, actively encouraged the migration of families to the 
colonies on moral grounds. Both also promoted the 
idea of a husband and wife team working the land in 
rural districts. Chisholm, in particular, encouraged the 
migration of single women to help establish a more or- 
thodox family structure in the colonies. In South Aus- 
tralia, the government tried to ensure that roughly equal 
numbers of men and women came to the colony. 

The colonists brought British concepts of food and 
diet with them to Australia and steadfastly refused to 
change them. They ignored Australian animals and 
plants. Even when New South Wales came close to star- 
vation in its early years, native animals were not consid- 
ered a source of food. The early colonists diet consisted 
of salt beef or pork, rice, flour, sugar, and dried peas. 
Even when it was shown that maize was more suited to 
local climatic conditions than wheat, the colonists clung 
to their preference for flour made from wheat. They also 
consumed tea with a passion. By the 1830s, the colonists 
consumed more tea per head of population than any 
other country in the world. 

With the pastoral boom, however, Australians be- 
came a nation of meat eaters. The standard diet in the 
outback became meat, tea, and damper (a cake made 


from flour and water baked in the ashes of the fire). In 
both the countryside and the towns, meat was eaten 
every day—a luxury beyond the reach of most people in 
Britain. For the colony's town dwellers, fresh vegetables 
and fruit were available from market gardeners who 
worked on the edges of towns. Butter and cheese were 
rarer. Only the larger towns supported a dairy industry. 
But many of the colonists kept their own cows and 
made their own butter. 

Spirits were the major form of alcohol consumed in 
the colonies. Beer was difficult to brew and transport, 
and it was found only in the major cities. The most com- 
mon spirit was rum, particularly rum imported from 
Bengal. The basic items of the Australian diet—meat, 
flour, tea, and sugar—were thus established in the earli- 
est years of settlement. This diet was to endure for the 
next 150 years. 

Organized education was slow to establish itself in 
Australia. In 1789, a convict named Isabella Rosson con- 
ducted the first schoolclass in a hut in Sydney. In 1793, 
the clergyman Richard Johnson began using his church 
as a school on weekdays. But generally, in terms of edu- 
cation, New South Wales and the other colonies were 
poorly served. The major religious denominations pro- 
vided some schools, particularly after the arrival of free 
immigrants increased demand for schools and govem- 
ment funds became available during the 18305. 

The issue of education was accompanied by contro- 
versy and bitterness among the various religious р 
groups. The first nondenominational schools in the T 
onies were introduced in New South Wales in 1848, Е 
though government funding continued for dene Б 
tional schools. But only a minority of children in е 
society received an education, and those who wante! 
higher education had to go to Britain. 


Toward a nation 


Between 1850 and 1900, Australia's socie 
and political structure were transformed. In es 
colonies had yet to achieve self-government. In d 
they were on the verge of federating as à bue gold. 
agent that helped bring about these changes wa ud 

Gold was discovered in New South Wales an nly 
ria in 1851. Additional discoveries were абаа un 
made in Queensland during the 1860s and 18705, 
later in Western Australia in the late 18005. ttracted а 

Gold stimulated the Australian economy С for the 
large, new population, which laid the foune? ew rapi 
growth of manufacturing. The capital cities gr 
in the 1800s. in 

Exploration of the continent drew to а con a 
the 18705. The most inhospitable regions 0 i 
nent were crossed. Bushranging activity also sm 
end with the execution of Ned Kelly, Australia 
torious bushranger, in 1880. ft 

Self-government was granted to most 0 ies 0 
in 1856. Colonial governments passed a ser, They 
designed to settle small farmers on the lan Ы 
passed laws governing working conditions gon 
and mines and legislated for a system of e d free. The 
was secular (nonreligious), compulsory ut nd railway 
governments also built extensive telegraph à osed 0) 
networks, helping to conquer the problems P 
isolation throughout the continent. 


ty, economy, 
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Some of the most significant developments between 
1850 and 1901 were the rise of the labour movement 
and the mass unionization of unskilled and semiskilled 
Workers. The unions fought for better working condi- 
tions and better wages—a fight that culminated in a se- 
tes of great strikes during the 18905. 
pe feeling grew in the 18805, but competing tar- 
B icies, intercolonial jealousies, and a lack of leader- 
i P committed to unification delayed federation. It was 
nally achieved in 1901. 
p Some gold had been found in Australia before 
bo: i the discoveries were either ignored or sup- 
ig k But America's Californian gold discoveries of 
lien erested thousands of colonists from New South 
bd ide à reward was offered for the discovery of 
Б ustralia. In February 1851, Edward Hargraves 
Vi ее deposits of gold near Bathurst. 
| 1 н опа also offered a reward for the discovery of 
ud in July 1851, rich deposits were found at 
lara о discoveries were made at Buninyong, 
Gold f endigo, Castlemaine, and Beechworth. 
4 чен gripped Victoria. People left their jobs for 
E. ^n Employers found it impossible to find la- 
Е, a Melbourne was likened to a ghost town. Dig- 
Ed into the colony from New South Wales, 
tries she say South Australia. The news of the discov- 
iggers ү ed Europe in late 1851. By early 1852, the first 
Minin dn Overseas arrived. 
ы йе. Initially, the diggers mined alluvial gold, 
1 Ed in and near streams. Later, they turned to 
Wound d sinking shafts as deep as 40 metres below. 
i" the beds of ancient streams. Gold-bearing soil 
old. T К, panned or rocked in a cradle to extract the 
sill helg remaining rocks and soil, called tailings, often 
inese си and were later reworked, particularly by 
Pine go es In the mid-1850s, companies began to 
ach | earing reefs found in the mountains. 
hedi Soldfield became a canvas town with tents for 
39ers and canvas houses for officials and store- 
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Government House, in Syd- 
ney, was still the main centre 
of power in New South Wales 
in 1854. But from 1856 the 
British gave a form of self- 
government to New South 
Wales and most of the other 
Australian colonies. 


keepers. Substantial buildings came later in a field's de- 
velopment. The Chinese had been among the first non- 
British diggers to arrive on the goldfields. Although 
their numbers were small, they were the target of fierce 
racial hatred. Anti-Chinese riots occurred on the Buck- 
land field in Victoria in 1857 and at Lambing Flat in New 
South Wales in 1861. 

Diggers needed a licence to dig for gold. For most 
diggers, the fee was too high and was often more than 
they earned from mining. The police conducted licence 
hunts to catch diggers who were mining illegally. Dem- 
onstrations against licence fees were held on all gold- 
fields. At Ballarat, they provoked the rebellion at Eureka. 

The Eureka Stockade. On the Ballarat field, resistance 
to the licence fee was strong. The Ballarat Reform 
League had been established to work for its abolition. 
On Nov. 29, 1854, a mass meeting was held, and licences 
were burnt. The commissioner ordered a licence hunt 
the next day. It was a provocative act, and the diggers 
built a stockade at Eureka. Sir Charles Hotham, the gov- 
ernor, sent troops to restore order. The troops overran 
the stockade in the early morning of December 3. About 
6 soldiers and 30 diggers died. Peter Lalor, the diggers’ 
leader, escaped. Thirteen diggers were tried for treason. 
All but one were acquitted by sympathetic juries. The li- 
cence was abolished in 1855 and replaced with a miners’ 
right, which also entitled its holder to vote. 

Some historians argue that Australian democracy was 
born at Eureka. The Ballarat Reform League, and Lalor, 
had called for political reform in addition to the aboli- 
tion of licences. What is certain is that the Eureka inci- 
dent accelerated the demand for political democracy in 
Victoria. See Ballarat; Eureka Stockade and Lalor, 
Peter. f 

Later discoveries. Although Victoria remained the 
major producer of gold until the 18905, discoveries 
were also made in other colonies. In New South Wales, 
a rich find was made at Lambing Flat, near Young, in the 
18605. Discoveries were also made in Queensland. The 
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richest finds there were made at Charters Towers in 
1872 and on the Palmer River, 300 kilometres inland 
from Cooktown, in 1873. Small discoveries were also 
made in Tasmania and South Australia. In Western Aus- 
tralia, gold was discovered in the 18805. In 1893, the 
fields around Kalgoorlie and Coolgardie were found. 
These were the richest ever worked in Australia. 

Effects. At first, the economic effects of the discovery 
of gold were negative. Employers found it hard to find 
labour. Colonies such as South Australia saw their popu- 
lations decline. Initially, only importers and merchants 
benefited from the changes because they could sell sup- 
plies to diggers at inflated prices. But after 10 years, the 
benefits brought by gold were widespread. 

The squatters found they now had a dual market: 
wool for England and meat for diggers. Small farmers 
prospered, especially in South Australia, because dig- 
gers provided a market for crops. South Australians pio- 
neered Murray River trade to carry goods to the Victo- 
rian fields and take gold and wool back to the colony for 
export. Gold also created new towns. Many regional 
centres, such as Ballarat and Bendigo in Victoria, owed 
their existence to gold. 

Other minerals were also discovered in Australia, al- 
though none achieved the economic importance of 
gold. Coal was discovered in the Hunter Valley in 1797 
and was mined from the early 18005. Copper was dis- 
covered in South Australia in the late 1840s and later in 
Tasmania and Queensland. Tin deposits were worked 
from the 18405, particularly in Tasmania and New South 
Wales. Shale oil, diamond, silver, and opal deposits 
were discovered before 1900. 

Apart from gold, the two most significant mineral dis- 
coveries were silver-lead deposits at Broken Hill in New 
South Wales and copper and silver at Mount Lyell in 
Tasmania. 

Self-government. A parliament was established in 
Victoria in 1855. In 1856, parliaments were formed in 
New South Wales, South Australia, and Van Diemen's 
land, which changed its name to Tasmania. They were 
bicameral parliaments, with a lower house, called an as- 
sembly, and an upper house, called a council. The as- 
sembly represented the people at large and, in most 
colonies, was besos. by adult males who met small 
property or residence qualifications. The exceptio 
in South Australia, where all adult males voted. The a 
sembly formed government policy and controlled colo- 
nial income and expenditure. Voting for the council was 
restricted to wealthy men, except in New South Wales, 
where members were nominated by the governor. The 
council acted as a house of review. Queensland was cre- 
ated a separate colony in 1859 with its own parliament. 
Western Australia received representative government 
in 1870 and its own parliament in 1890. 

From 1857, all adult men could vote for the assembly. 
The secret ballot was introduced from 1856. Payment for 
members of parliament was first introduced in 1877, 

Women gained the right to vote in 1894, 3 

Land exploration and reform. The last phase of 
Australian exploration has been called the heroic age. 
Explorers crossed the centre of the continent, often in 
danger of dying of thirst and hunger. 

The first west-to-east crossing, from the Kimberleys to 
Queensland, was made by August Charles Gregory in 


1855 and 1856. John McDouall Stuart set out from Ade 
laide in the first attempted south-to-north crossing ia 
1860, but failed to complete the journey. Meanwhile. x 
expedition commanded by Robert O'Hara Burke and 
John Wills set out from Melbourne. They reached the 
Gulf of Carpentaria in February 1861, becoming the few 
Europeans to cross the continent from the south But oe 
the return journey, both Burke and Wills died. Stuart 
successfully reached the north coast in July 1861, and re 
turned to Adelaide safely. 

From 1861, attention shifted to exploring the country 
between Western Australia and the Overland Telegraph 
The most important expedition was led by John Forrest 
who crossed from Geraldton in Western Australia to 
Peake in 1874 on the telegraph line. Ernest Giles crossed 
from east to west in 1875 and from west to east in 187% 
Peter Egerton Warburton crossed from Alice Springs te 
Roebourne in 1873. These and other expeditions 
opened up the Pilbara and Kimberley regions for pas 
toral occupation. 

While the last pastoral frontier was being opened up 
in the north, the squatters were coming under attack in 
the southern colonies particulariy in Victoria. 

The orders-in-council of 1847 had effectively given 
control of crown land to the squatters. But, by the late 
18505, gold yields were falling, and diggers looked to 
the land as the best means both of offering a livell 
and of keeping the large, new population in the colony 
Attempts by the Legislative Assembly to reform land 
policy were constantly frustrated by the Legislative 
Council, which was dominated by the squatters. The 4 
deadlock was not broken until 1860, with the passing 
the Nicholson Land Act. - 

The Nicholson Land Act was one of many selection 
acts passed in all colonies between 1859 and 1880 
These acts allowed any man or single woman over 
age of 18 to select a small block of crown land. Selectors 
had to live on their land, cultivate and fence it, and P 
for it using a time-payment system. „дў 

Тһе frst ctun e was passed in Tasmania in 1888 
Victoria followed in 1860, with amending and subse 
quent acts in 1862, 1865, 1869, and 1878. The first ia 1060 
Queensland parliament brought in free selection i 
and passed further legislation in 1869. New 50 x 
introduced its selection act in 1861. South — 
lowed in 1869, with 21 amending acts to 1889. e 
Australia introduced its first selection act in к 

Selection was not as successful as had been Fe 
Farms were often too small and the environmen : 
often unsuitable for agricultural use. Many S 
took up the land knew nothing about farming. adi 
was often inadequate, and markets were n: a 
velop. Selectors also faced opposition from t E 
ters, who often used illegal means to keep thei 
intact. de 

i ents had begun to 

By the 1880's, colonial governm ehe drier regi ons 


р En ttlements. 
were set aside for pastoral use. Irrigation 57^ "iq in 


South Australia. New, closer settlemen se 
introduced in the late 18805 and in the 189 industry i 
schemes laid the foundation for the dairying a 
all colonies. In Queensland, the schemes fos 
development of smallholding sugar farming: 


ckly became one of the most 
ubanized countries in the world. The capitals 

the first—and the most important—urban settle 

to be established. Sydney was founded in 1788. 
was first settled in 1804. Brisbane was founded in 
Perth began 827. Melbourne was first settled in 
Adelaide was founded in 1836, and Darwin was 
iptsentled in ! 
бош. The capitals grew at different rates and at dif 
ent times between 1851 and federation in 1901 Syd 
жүз growth was ( sistent with a more rapid rate in 

ae 1880s, Melbourne replaced Sydney as Australia's 
Meet city during the 18505 Melbourne's population 
рей between 1851 and 1861, and city growth 
Smed during the 1880s. During the depression of the 
Ms, Melbourne s growth slowed, and by 1901, with a 
оп of 478,000, Melbourne was the second larg- 
diy in Australia. Sydney, with a population of 

EOD was again Australia's largest city. 

Mehide's most rapid period of growth occurred dur- 
бе 1860s and 18705. Growth slowed during the 
NBs. In 1901, with a population of 141,000, Adelaide 
Ist the third largest city in Australia. Brisbane's rate of 
Fath was consistently high during the second half of 
he 1800s. Its population doubled every 10 years By 
380, it was the fourth largest city in Australia with à 
iion of 119,000 
Hobart’s population only increased from 25,000 to 

between 1851 and 1901, making it the smallest of 
Capitals. Perth's growth was slow until the discovery 
gold. The city’s population jumped from 16,000 in 
1 to 61,000 in 1901, to 107,000 in 1911. 
Changes. Up until the 18605, the capitals were walk- 
Moities, compact in area with people living close 
ough to their jobs to walk to work. Terrace houses 
ere a common form of housing. During the 18605, the 
" ment of mass transport and a greater availability 
pital transformed the cities. Extensive tram and rail- 
К тет, with relatively cheap fares were built by 
lal governments. These developments allowed the 
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cities to spread into new suburbs Suburban blocks 


were larger. and detached bungalows became a pops 


lar housing style. By the 18805, а building boom was 
derway in most capitals, particularly in Melbourne and 
Sydney 
Providing safe water supplies and adequate sewerage 
з during the 


systems were major government Concer 


second hall of the 1800s. Large dams were Du и beyond 


the capitals to provide clean water 
е constructed to carry storm wat 


Extensive networks 


of sewers wer rand 


sewage away from the city, Both measures low 
zas lighting was in 


ered the 


incidence of water-borne diseases С 


n turn, was replaced by elec t 


tricity 


troduced and then, i 
during the 1890s. Roads and footpaths were improved 
Melbourne. Gold transformed Melbourne. By 1861 
the citys population had reac hed 125,000, and impres 


sive new buildings were underway Melbourne contin 


ved to grow during the 18605 and 1870 
railway lines pushed out into new suburbs 

During the 18805, the city s growth boomed. The city 
was Australia’s financial centre and capital poured 
the colony for public works. € apital was also used to 
nance a building and land boom. More than 50,000 new 
houses were built during the 18805 on newly subdi 
vided estates. Manufacturing was stimulated by the Vic 
torian parliament s adoption of a protec tive tariff policy 
after 1866. The labour force o! 
more than 400,000 also helped increase manufacturing 
The boom came to an end in the late 1880s 

Social conditions. Although the cities could boast 
fine public buildings and growing econo 
hard for the working class. | nemployment was a fact of 
life. There was no social security system, and unem 
ployed people relied on aid from charitable organiza 
tions. Working conditions were primitive by today s 
standards. Factories were overt rowded and badly venti 
lated. Few safeguards governed the operation of ma 
chinery, and industrial accidents were ‹ ommon. Wages 
were low, and hours worked were long 

Working conditions for women were particularly bad 


s as tram and 


f 


fered by a population of 


mies, life was 


Melbourne in 1880 was the 


largest city in Australia. Indus 
trialization was turning the 
p critics 


city into what sor 
called Smelbourne. 
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and many women were exploited under a system known 
as sweating. Under this system, women worked long 
hours in buildings with extremely poor ventilation. 
Women also took in piecework at home to earn an in- 
come and were paid for the completed article or piece. 
Rates for piecework were low. Children were employed 
in factories and were paid even lower wages than their 
parents. 

Housing conditions were poor in working-class sub- 
urbs, and overcrowding was common. Social conditions 
in the cities attracted the attention of reformers. They 
also stimulated the growth of the trade union move- 
ment. 

Society. The social fabric of Australia continued to 
change rapidly in the 18005 as a result of the discovery 
of gold and the growth of cities. The influx of settlers 
from other countries did not abate, bringing further 
problems and challenges. 

Immigrants. Although gold attracted a large number 
of immigrants, several colonial governments, especially 
Queensland's, still assisted migration to Australia. More 
than 1.2 million immigrants arrived in the colonies be- 
tween 1850 and 1901. Half were assisted, Most settled in 
Victoria, New South Wales, and Queensland. 

The majority of immigrants came from Britain and Ire- 
land. Some immigrants also came from continental Eu- 
rope, particularly Germany. Two immigrant groups, 
however, were not welcome: the Chinese and the Pacific 
Islanders. Legislation preventing the immigration of Chi- 
nese was passed in all colonies from the 18505, reflect- 
ing widespread anti-Chinese sentiment on the gold- 
fields. Pacific Islanders were first introduced as 
indentured (contract) labour to work Queensland's 
sugar plantations in 1863. Despite growing opposition 
to this system and claims that the Pacific Islanders were 
treated as slave labourers, the importing of labour from 
the Pacific Islands was not outlawed until 1904 as part of 
the White Australia Policy, 

Reformers, Governments, individuals, and institutions 
became increasingly involved in social reform during 
the second half of the 18005. Charities provided aid to 
unemployed people. Societies were founded to encour- 
age education and notions of self improvement amongst 
the working class. For example, the Mechanics’ Insti- 
tutes had a reading room in every town, and the Salva- 
tion Army, founded in 1880, was active, Governments 
provided safe, piped water supplies; built hospitals; 
set minimum health standards for the production of 

food. Governments also began to regulate conditions in 
the growing manufacturing industry to protect the 
health and welfare of workers and to set minimum 
standards for working conditions. 

Factory acts. Victoria led the continent in Passing acts 
that regulated working conditions in factories, In 1873, it 
passed its first Factory Act, which provided minimum 
standards for ventilation in factories and limited the 
hours women could work from 9 a.m. to 6 p.m. But this 
provision limiting working hours was evaded with the 
introduction of piecework and sweated labour. Between 
1885 and 1900, Victoria passed eight more acts extend- 
ing controls on factories. The employment of children 
was prohibited. In 1896, a wages board was established 

to set a minimum wage for factory, workshop, and shop 
employees—a move that marked the end of sweated la- 


and 


bour. Although the other colonies also passed factory 
legislation during the 189075, Victoria's was the most 
comprehensive. 

Education. Between 1852 and 1900, all colonies estab- 
lished state systems that provided secular, free, and 
compulsory education. The choice of secular education 
was the most controversial part of the education issue. 
The Roman Catholic Church, in particular, was opposed 
to secular education and enlarged its own education 
system with the help of teaching orders of nuns and 
brothers. 

Secular education was first introduced in South Aus- 
tralia in 1852. It was introduced in Tasmania in 1854, in 
Victoria and Queensland in 1872, in New South Wales in 
1880, and in Western Australia in 1893. Small fees for 
such education were charged in all colonies. Queens- 
land was the first to abolish the fees in 1870. By 1908, the 
fees had been abolished in all of the colonies. — 

Absenteeism from school was a problem, particularly 
in working-class suburbs in the cities and in rural areas, 
where children's labour supplemented family incomes. 
Compulsory attendance was introduced first in Tasma- 
nia in 1869. It was applied in all colonies by 1900. Р 

Food. There was little change іп the Australian diet 
between 1850 and 1900. Meat, flour, tea, and sugar re 
mained the main items. Meat with two vegetables, po- 
tato being one, together with bread and pudding, re- 
mained a common dinner menu. er 

Some variety was introduced to the Australian «o 
fresh vegetables became increasingly common Ee зи 
tralian plates. Changing technology also Шы dé 
ety to the Australian diet. Ice, initially importe : ТЕЧ 
United States and then manufactured locally, re gem к 
the need to rely оп salted meats or to make d * 
its to butcher shops. Ice deliveries were на nad 
city homes so that ice chests could be kept full a En 
fresh. The introduction of refrigeration and ш pun 
tor allowed the dairying industry to develop. Bu йе. 
cheese became common items in the Australian ee 
Mutton remained the most common meat, but in 
18805, rabbits became increasingly popular. ent leisure 

Leisure. Horse racing remained a proh irst 
activity during the 1860s and 1870s. In 1861, the Ij 
Melbourne Cup was run, a race that ronan Med 
prestigious in the Australian calendar. b t test be- 
emerged as a major spectator sport. The e establish 
tween Australia and England was held g 18 Attending 
ing a cricketing rivalry that continues to he extravagant 
the theatre—particularly vaudeville and t a | 
shows mounted by business people such as J. Australia 
Williamson—became a popular leisure pu^ s By 
developed its own football code during the r spectator 
1900, Australian Rules football was the n ew South 
sport in all colonies except Queensland an 
Wales, where rugby remained dominam... de 

The economy. The discovery of gold 
1850s and 1860's boosted the Australian ec 
earned income and attracted a large, new Let during 
that was increased by continuing immigra ros 
the 1870s and 18805. Australia's population Aust 
1.1 million in 1861 to 3.7 million in 1901. л articula 
colonies also attracted overseas investment, F rom ! 
from Britain. Historians have called the рег! 
to 1890 the /ong boom. 


Agriculture. The pastoral economy prospered after 
he initial dislocation caused by gold. Wool prices rose 
steadily during the 1860's, and by 1871, wool had again 
emerged as Australia's major export earner. Develop- 
ments in technology, such as wire fencing and the in- 


vention of better shearing blades, also aided agriculture. 


Refrigeration allowed the cattle industry to develop an 
export market. The discovery of artesian water allowed 
pastoralists to move into marginal areas. But by the late 
1880's, many of these areas were overstocked. In addi- 
tion, rabbits had reached plague proportions, and were 
competing with livestock for food. 

South Australia was a leading innovator in wheat pro- 
duction and became the granary of Australia, producing 
half the continent's wheat crop. But during the 18805, a 
series of drought years brought crop failures and a re- 
treat of the wheat frontier to the areas of reliable rainfall. 
The failures of the 1880's plunged South Australia into 
economic depression. Wheat production in the other 
colonies was slow until the 1880's and 1890's, when the 
development of railways provided transport for crops 
and British markets were opened up for Australian 
wheat. Wheat production was stimulated by better farm- 
ing practices, new machinery, and the development of 
new strains of wheat— especially those suited to the dry 
faming conditions. 

Dairy farming was boosted with the introduction of 
refrigeration, and by 1900, had secured a small export 
market in Britain. The sugar industry, established during 
he 18605, grew steadily for 40 years. 

Manufacturing. Gold stimulated manufacturing in the 
colonies, particularly in Victoria. Subsequent immigra- 
ton provided both a market and a labour force for man- 
tfacturers. Distance from Britain gave local manufactur- 
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ers an advantage that was reinforced by the introduction 
of tariffs to protect local industry. Victoria relied heavily 
on tariffs, and by the 18805, had become the major man- 
ufacturing colony in Australia. 

The main industries established were food- 
processing industries and those that produced building 
materials, textiles, and clothing. Other manufacturing in- 
dustries included breweries, tanneries, and foundries. 
Heavy or capital goods, such as steam engines, were 
still imported from Britain. 

Transport and communication. Until 1860, the sea 
was the main link between the colonies. From the 18605, 
land links were opened up. The Murray River system be- 
came an inland water highway. Coaching companies, 
such as Cobb and Co, established passenger and parcel 
services across the continent. The telegraph linked 
towns and cities, and from 1872, linked Australia with 
the outside world. 

Railways were the most important transport system 
developed during the 18005. They were financed by 
capital borrowed from overseas and were built by pri- 
vate contractors who were paid by the colonial govern- 
ments. After they were completed, most of the railways 
were operated by the colonial governments. The rail- 
ways opened up new areas for settlement, lowered 
transport costs, and carried such bulky goods as wheat. 

With the exception of Queensland, the railway lines 
were focused on the capital cities. The first line was 
opened in Victoria in 1854, By 1860, 400 kilometres of 
track had been laid in Australia. By 1870, it had risen to 
1,500 kilometres. During the 1880s, railway construction 
boomed. By 1890, 16,000 kilometres of track had been 
laid, and the basic rail net had been established in Victo- 
ria, Tasmania, South Australia, and New South Wales. 


Sd processing industries prospered during the 1860s. The Colonial Sugar Company mill in 


n 
®у, above, was painted by Samuel Elyard in 1868. 
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But the railway system was not as efficient as it might 
have been. Each colonial government chose a different 
gauge to suit local conditions. This problem was not re- 
solved until the introduction of a standard gauge and 
the construction of new lines 60 years later. In addition, 
most lines were uneconomical because limited passen- 
ger traffic caused by small populations could not subsi- 
dize the transport of freight. 

The depression of the 18905. Public and private in- 
debtedness rose markedly during the 1880's, and by the 
late 18805, there were clear signs that the economic 
boom was beginning to falter. South Australia was al- 
ready in depression. Wool prices began to fall. In the 
cities—particularly in Melbourne—the building boom 
collapsed. 

By 1890, British investors had begun to lose confi- 
dence in the colonial economies, and neither colonial 
governments nor trading banks could raise the funds 
they needed. The problem was made worse by financial 
problems in Britain itself. Governments cut back on pub- 
lic works. Banks cut back on lending programmes. The 
colonial economies became steadily worse during 1891 
and 1892. Unemployment rose dramatically, reaching 
crisis proportions in 1893 and 1894. Victoria was the 
hardest hit. Recovery from the depression began in 1896 
but was slow. Only Western Australia escaped the de- 
pression, because the discovery of gold there created a 
boom economy. 

The bank crash. The most spectacular feature of the 
18905 depression was the near collapse of the Austra- 
lian banking system in 1893. Many of the banks did not 
have adequate cash or gold reserves to cover a sudden 
increase in withdrawals. But with the onset of the de- 
pression, withdrawals rose sharply. The crisis was most 
pronounced in Melbourne, where 14 banks suspended 
trading between January and April. By the end of June, 
22 of the 25 trading banks had suspended operations 
and had then been reconstructed. The bank crash was a 
severe financial and monetary crisis that highlighted in- 
adequacies in the banking system. Australia had too 
many banks, and regulations governing their conduct of 
business were inadequate. 


The labour movement. Unions had been formed as 


URS 


CREA 


early as the 1830's by skilled tradespeople. Small in both 
number and membership, the unions acted as benevo- 
lent societies, providing unemployment benefits and 
other social welfare measures for their members. 
Strikes were rare, mainly because they were illegal 
under the Masters and Servants Act passed in 1828, 

But in the 1850's, two union streams began to gain 
prominence. One was made up of the craft unions, 
which had their roots in the 18405. The other consisted 
of the mass unions that had developed during the 1880s 
for semiskilled and unskilled workers, particularly in the 
nonindustrial sector of the labour force. 

Craft unions were small and conservative. They pre- 
ferred to improve conditions and wages by negotiating 
with employers rather than by striking. They came 
mainly from the building, printing, and metal trades. An 
eight-hour working day was a major craft union demand 
that was first gained by stonemasons in Sydney and 
Melbourne in 1856. It spread to other unions and, later, 
to the other colonies. 

During the 1870s, the craft unions organized them- 
selves at colonial and intercolonial levels to coordinate 
action for improved conditions. Trades and labour 
councils were formed in Sydney in 1871, in Brisbane in 
1873, and in Adelaide in 1879. A trades hall council was 
formed in Melbourne in 1879. Inter-colonial Trade 
Union Congresses, intercolonial meetings of the coun- 
cils, were held from 1879. The congress was formed y 
both to promote union objectives and to support soci 
reform. For example, it supported free education, thes 
protection of local industries, and workers eee 
tion, In 1889, the congress proposed the formation 0 
Australian labour federation and political representati 
for the labour movement. T TUE 

Mass unions and new unionism. New unionism : 
the term coined to set the mass unions apart from ч 
craft unions. The mass unions were influenced уш 
ideas of socialist writers, particularly Ralph ва 
utopian socialism, and were as concerned with v 
reform as with improving wages and conditions. he 
mass unions even had their own newspapers, Ers 
William Lane's Worker. The unions power lay empl 
numbers. Although prepared to negotiate will 
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A trade un Tebrates the galt 


the 18505 ce 
ing of the eight-hour wor! 


0 E s - day. 


HOURS REST 


иан нше ү 


uae 


ers, they were also prepared to strike, both in support 
oftheir own demands and in support of the demands of 
other unions. A fundamental objective of the mass un- 
jons was the creation of closed shops, where only union 
| libour could be employed. The militancy of the unions 
was a reflection of the appalling conditions under which 
the members worked. The unions were naive, fiercely 
egalitarian, and racist. 
Under the organizational skills of such people as Wil- 
lam Guthrie Spence, the new unions grew at a rapid 
fate during the 18805. The most important of these un- 
ions were the Federated Seamen's Union of Australasia, 
the Amalgamated Miners’ Association, and the Amalga- 
mated Shearers Union. 
In 1876, the seamen’s unions in the colonies of Victo- 
fia and New South Wales amalgamated to form the Fed- 
| rated Seamen's Union of Australasia. The union proved 
| the effectiveness of large-scale intercolonial unions in 
1878 with a successful strike against the employment of 
Chinese labour on ships. 
In 1882, Spence became secretary of the Miners’ As- 
sociation in Bendigo. He revitalized the union and 
‘opened negotiations with mining unions in other colo- 
files. In 1886, the Amalgamated Miners’ Association was 
formed. It was Australia's first national union. By 1890, it 
‘had 25,000 members and a headquarters at Broken Hill. 
In 1886, as wool prices declined, employers cut 
shearers’ wages. This action sparked the formation of 
rers unions in Victoria, New South Wales, and 
Queensland. Spence was elected chairman of the Victo- 
fan union formed at Creswick. In January 1887, the Vic- 
orian and New South Wales groups merged to form 
Amalgamated Shearers' Union. The union grew rap- 
idly and was militant in its pursuit of improved wages 
tnd working conditions. Ву 1890, it had 25,000 members 
‘InNew South Wales, Victoria, and South Australia and 
Succeeded in introducing union rates and closed 
“Shops in all but 400 of the 3,000 shearing sheds in east- 
“її Australia. 
Employers became alarmed at the gains made by the 
ns. In 1888, they formed the Australian Federation 
Employers to resist union demands. 
_ „The strikes of the 18905. The economic downturn of 
| Was seen by employers as an ideal opportunity to 
| HI back. оп union gains, But Spence and other union 
| "ders believed the union movement was strong 
ough to compel employers to recognize the unions as 
T only source of labour. As the unions demanded 
| id shops, the employers asserted their right to free- 
M of contract. These opposing views precipitated the 
{ Of the 18905. A maritime strike lasted from Au- 
E October 1890, A Queensland shearers strike 
I Place from January to June 1891. Miners at Broken 
Went on strike from June to November 1892. A sec- 
A a eaters’ strike lasted from July to September 1894. 
[9M maritime strike began when ships owners re- 
Mel to allow the marine officers’ union to join with the 
chal urne Trades Hall Council. The officers saw this as 
They wee’ to their right to organize and went on strike. 
эш ere joined by other maritime unions. In New 
Be. some pastoralists rejected demands for 
ved s, Ops. The shearers struck in September and re- 
which UPport from maritime and transport unions, 
refused to handle black wool (wool shorn by non- 


Australia, History of 813 


union labour). The miners at Broken Hill struck in sym- 
pathy. Although more than 50,000 unionists were in- 
volved, the strikes were broken using scab (nonunion) 
labour. 

In Queensland in 1891, the shearers struck against a 
new agreement presented by the pastoralists. The 
agreement contained freedom of contract for the pasto- 
ralists and a reduction in shearing rates. The pastoralists 
recruited armed guards to protect their nonunionized 
labour. Feeling ran high on both sides, and the govern- 
ment sent in police to restore order. The strike failed, 
and 12 shearers were tried for conspiracy and served 
time in jail. 

In 1892, miners at Broken Hill in New South Wales 
struck when mine owners went back on their agreement 
with the Miners’ Association. As in Queensland, the gov- 
ernment sent in police to protect nonunion labour re- 
cruited to work in the mines. The strike leaders were ar- 
rested, tried, and jailed. The miners finally returned to 
work on the owners’ terms. 

In July 1894, shearers in Queensland and northern 
New South Wales struck in protest against a new shear- 
ing contract presented by the pastoralists. This strike 
was dominated by considerable violence and bitterness. 
But it was broken with government support for the em- 
ployers and police protection for nonunion labour. 

The strikes of the 18905 failed for several reasons. A 
shortage of strike funds hindered any long-term strike. 
The depression of the 1890's, with its rising number of 
unemployed workers, allowed the employers to recruit 
nonunion labour. Government backing of the employers 
and the use of the police to protect nonunion labour 
and break up picket lines also played a part. The labour 
movement turned to other means to achieve reform. 

The labour parties. Historians disagree about the sig- 
nificance of the strikes in the formation of the labour 
parties. Some argue that the failure of the maritime 
strike in 1890 marked a turning point for the Australian 
labour movement. They believe that as strike action 
failed, the unions turned to political action, forming la- 
bour parties in each of the colonies. Other historians 
argue that the labour movement was already leaning to- 
ward political activity by the 1890's, as was shown by the 
formation of the trades councils and the call by the 
Inter-colonial Trade Union Congress for political repre- 
sentation in 1889. 

Nationalism. Until the 1880's, each colony fiercely 
guarded its independence. During the 1880s, the tele- 
graph and the railway drew the colonies closer to- 
gether, The makeup of the population of the colonies 
changed. Australian-born people now constituted a ma- 
jority of the population. Many rejected the notion of 
Britain as “home.” This new sense of identity was clearly 
reflected in the growth of the Australian Natives Associ- 
ation (ANA) in Victoria during the 1880's. It was proudly 
Australian and dedicated both to the federation of the 
Australian colonies and to the creation of a White Aus- 
tralia. See White Australia policy. 

The expression of a national consciousness was 
clearly evident in the arts. For example, the Heidelberg 
School of artists captured the Australian landscape ac- 
curately for the first time. Australian literature also re- 
flected a growing sense of national identity. The works 
of Henry Lawson, Miles Franklin, Banjo Paterson, and 
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National Library of Australia 
Sir Henry Parkes is often called the father of federation. In the 
picture, above, he is shown addressing an audience in Sydney 
during the 1880 state elections. 


Steele Rudd were distinctly Australian in both subject 
matter and language. The Bulletin, a magazine estab- 
lished in 1880, was aggressively Australian. It was a radi- 
cal journal that favoured republicanism and a united, 
white Australia. The magazine's editor, J. F. Archibald, 
encouraged such writers as Lawson, Franklin, and Jo- 
seph Furphy, known as members of the bush school of 
Australian writers. 

But Australians were also conscious of being mem- 
bers of the British Empire. Few saw their Australian na- 
tionality outside the context of the empire. This dual be- 
lief in an independent Australia and the empire re- 
mained with Australians until the 19405. 

Federation. Calls for the unification of the Australian 
colonies had been made as early as the 1840s, Colony 
residents met on a semiregular basis during the 1860's 
and 18705 to discuss matters of common interest, espe- 
cially postage and tariffs. But political and economic fac- 
tors blunted any move toward unification, During the 
18805, however, these barriers were modified or re- 
moved. 

Geographical isolation had hindered early moves to- 
ward the creation of a nation. But by the 18805, isolation 
had been conquered and the view of the colonies as 
separate political entities was rapidly fading. A spirit of 
nationalism resulted in many people seeing themselves 
as Australians rather than members of a specific colony. 

Before the 18805, external threats to the colonies 
were either nonexistent or short-lived. But during the 
18805, French and German colonial activity in the Pacific 
region was stepped up. Queensland, fearing that Ger- 
many would annex eastern New Guinea, claimed it as 
part of the colony in 1883, Queensland's actions were re- 
pudiated by the British government. 

In 1884, Germany did annex northern New Guinea, 
and Britain belatedly annexed Papua (southern New 
Guinea). In 1889, Major General Bevan Edwards pub- 
lished a report that stated that the Australian colonies, 
without an adequate land-based army and a proper rail- 


way system, were susceptible to invasion. To many of 


the colonial leaders, it seemed imperative that the Aus 
tralian colonies speak with a united voice in foreign af- 
fairs and have the capacity to defend themselves as a s+ 
tional entity. 


Economic factors were also important in the decision 
to unify. By the 1880's, markets were national rather than 
colonial. But proposals for political unification were 
hampered by fundamental economic differences be- 
tween the colonies. Victoria, for example, believedin 
tariff protection for local industries, while New South 
Wales believed in free trade. The other colonies 
adopted a mixture of both policies 

Proposals for unification took many forms and were 
put forward by diverse groups. At one extreme werethe 
republicans, who sought to establish a unifed democ 
racy and to sever all ties to Britain. At the other extreme 
were the Imperial Federationists, who placed loyalty to 
Britain foremost and proposed a parliament EE 
pire sitting in Britain. The most ina proposal, 

ioned by the ANA, was for federation. 
Phe ‘bias to unify the colonies also lacked a dedi- 
cated, committed leader. Sir Henry Parkes, who 
as premier-of New South Wale: five times, is often " 
called the father of federation. But his соп НЕН 
unification varied according to political climate in 
South Wales. 

Steps to federation. 1n 1880, Parkes called be се 
ation of a federal council as a step toward uni aa pu 
The idea was endorsed by colonial premiers in 1881 
it was not until Britain rejected Queensland's ет: Tm 
of New Guinea in 1883 that the premiers called an 
colonial conference to pursue the matter. pec 
ence was called by the premier of Victoria, 51 Ne 
Service, and attended by representatives ya 
tralian colonies, New Zealand, and Fiji. Att А кы 
ence, а constitution for a Federal Council of к sir Sat 
was drafted, mainly by the Queensland p d 
uel Griffith. The council met in 1886, but Parkes те 
drew New South Wales from eke The co! 
continued to meet but achieved little. 

In 1889, in a speech at Tenterfield in e 
Wales, Parkes called for federation. The ie other có 
greeted with understandable suspicion ae in 
onies, but a federal conference met in Me conver" 
1890 to begin discussions. Delegates set up 
tion to meet in Sydney the following y drafted à 

The National Australian Convention 0 wit 
constitution for a unified nation. Again, tha resent 
done mainly by Griffith, with the Victor t 
tive Alfred Deakin making a major contr! South Aus- 
draft constitution was ratified in Victoria, ueensland, 
tralia, and Tasmania. It was not ratified in b Parkes 
Western Australia, or New South Mec ШШШ 
had been replaced as premier by an ant! Len by the 

The initiative for federation was then OR in New 
ANA, which organized a conference at py John Quick 
South Wales in 1893. Two proposals ay ota were 
a Victorian lawyer and supporter of fe Convention, a 
adopted at the conference. First, а d called to draft 
tended by elected delegates, was to 06 E 
new constitution. Second, the consti an Я referen 
submitted to the people of Australia M acceple 
dum. A premiers’ conference in Hobart! 


the resolutions adopted at Corowa, although Western 
Australia preferred to appoint its convention delegates, 
ind political instability in Queensland kept that colony 
кот participating in the proceedings. 

Three federal conventions were held from 1897 to 
1898. At the first, in Adelaide, a new constitution was 
hammered out. Once more, Griffith's proposals formed 
the basis of the finished document. Federation was ac- 
tepted as the best form of political unification. Specific 
powers were transferred to the new national govern- 
ment The most important of these powers were the 
night to raise revenue by taxes, the control of defence 
ind currency matters, the creation of a system of arbitra- 
ton and conciliation to settle interstate industrial dis- 
putes, and the responsibility for some forms of social 
welfare. The new parliament was to be bicameral (con- 
sisting of two chambers), with the lower house, the 
House of Representatives, forming the government, 
and the upper house, the Senate, representing state 
interests. A High Court was also provided for, and a 
governor-general was to represent the Crown. 

In 1898, the constitution was submitted to the voters 
in most of the colonies. It was not submitted to voters in 
Western Australia, where Premier Sir John Forrest be- 
lieved it would disadvantage the colony, or in Queens- 
lind, which had not been represented at the conven- 
Tons. A majority of voters accepted the constitution in 
Victoria, Tasmania, and South Australia. At a premiers’ 
conference in 1899, minor amendments were made to 
the document, and in a second referendum, which in- 
tluded Queensland, the “yes” vote achieved a majority. 
Western Australia, however, continued to refuse to put 

constitution to its voters. It feared the financial con- 
Sequences of a common economic policy and disap- 
Proved of the fact that Western Australia was not given 
‘guaranteed railway connection with the eastern states. 

The constitution was submitted to the British parlia- 
nent in July 1900. In the same month, after a vigorous 
&mpaign mounted by pro-federationists, the constitu- 
lon was finally submitted to and passed by the voters in 
Western Australia. Western Australia's name was slotted 
"10 the bill where a space had been left for it. The bill 
Was passed and received Royal Assent. The Common- 
Wealth of Australia came into being on Jan. 1, 1901. See 

eration of Australia. 


Building a nation 


The first federal Parliament assembled with Edmund 
Поп as prime minister in 1901. Political groups in the 
Po laments agreed on three policies, called the settled 
im ‘cies, They were a White Australia, arbitration, and 
Perial nationalism. But the groups did not agree on 
nomic policy. Some groups wanted economic pro- 
E While others favoured free trade. Alfred Deakin 
tayo as the most important prime minister in the 
las Years of federal government. He served as Austra- 
тте minister three times—in 1903 апа 1904, from 
lem 5 1908, and in 1909 and 1910. He successfully im- 
of ecg ed policies of protection for local industry- Also 
1 nomic significance was the Harvester Judgement 
h19ng' Which established the concept of a basic wage. 
ew Lib Deakin merged the non-Labor groups into a 
lished ; eral Party, and the two-party system was estab- 
în Australia, 
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кирели datini +: 
Australian events 
1903. Alfred Deakin became prime minister. He furthered 
the policy of a White Australia, the protection of local 
industries, and the provision of social welfare. 
1907 The Harvester thar r by the Arbi 
on Court concept of a wage 
о ral honan ter rt tmo long gomma 
time, a 
1914 The outbreak of World War with 
Iwas 
greeted patri- 


otic 
1916 A referendum asking for ine 
Overseas was rejected, a 
m faker tanya da ынк! йу адрад Puy. 
tionary policies, which deepened the 
1931 The Labor Party split for a second time. The cause was 
views on economic measures to combat 


1939 Werk er began. Ausrala found inspirational 
an 
leader in Labor's John Curtin, and Australian society 
RU iK Diu: nat epa tnt ig. 
1945 
manufacturing industry and immi- 
that broadened Australia's ethnic base. 


coalition held power until 1972. 

1955 Sarl hah de acie maid eer 

thealleged of Communism within the trade 
union movement and the party. 


With the outbreak of World War | in 1914, the Aus- 
tralian Imperial Force (AIF) was formed and sailed for 
Egypt. In 1915, soldiers from Australia and New Zealand, 
known as the Anzacs, mounted an unsuccessful assault 
on the Gallipoli Peninsula in Turkey. The Anzacs were 
then moved to the war on the Western Front, a battle- 
front which stretched across Belgium and northeastern 
France to the border of Switzerland. 

In Australia, enthusiasm for the war had begun to 
wane by 1916. An attempt to introduce conscription for 
overseas military service by Labor Prime Minister Wil- 
liam Morris Hughes failed and split the party. Hughes 
left the party and formed the Nationalist Party. In 1917,a 
second attempt to introduce conscription also failed. 

The economy and overseas markets grew during the 
19205 under a policy of “men, money, and markets. Pro- 
tection for industry was increased, and agricultural pro- 
duction was subsidized. Immigration was stepped up. 
During the 1920s, a major controversy broke over the 
role and powers of the federal Arbitration Court. 

During the Great Depression, which began in 1930, 
governments followed deflationary policies, cutting 
spending and balancing budgets. Unemployment 
reached its peak in 1933. The Labor Party split over ways 
of combating the depression. Joseph Lyons, an ex-Labor 
man, joined the Nationalists and formed the new United 
Australia Party, which won the 1932 elections. 

With the outbreak of World War II in 1939, the Sec- 
ond AIF was formed. Its troops saw service in North Af- 
rica and in the Mediterranean. In 1942, Australia seemed 
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in grave danger of invasion by the Japanese. But the Jap- 
anese were turned back by American naval action and 
by Australian troops along the Kokoda Trail. 

Postwar reconstruction changed Australian society. 
Manufacturing achieved a new importance, and a mas- 
sive immigration programme changed the country's eth- 
nic base. The status of women also changed. 

The early Commonwealth. Three main groups vied 
for power in the first election held for the new federal 
Parliament in March 1901. The Liberal Protectionists 
were led by Edmund Barton with Alfred Deakin as his 
deputy. The Labor Party was led by John Christian Wat- 
son. The third group was the conservative Free Traders, 
who were later led by George Reid. Barton became 
prime minister with Labor support. 

Only the Labor Party functioned as a political party in 
the modern sense in the early Parliament, although it 
was divided on the question of tariffs. Members of the 
other groups voted differently on various issues, al- 
though there was a clear division between the protec- 
tionists and free traders on economic policy. No single 
group commanded a majority in the House of Repre- 
sentatives between 1901 and 1908. These factors created 
a degree of political instability. But three broad policies, 
called the settled policies, were agreed to by all political 
groups. They were a White Australia, arbitration, and 
Australia as part of the British Empire. 

A White Australia. The Immigration Restriction Act 
Which was passed in 1901 prevented Asian immigration 
into Australia. A dictation test was given to what were 
considered "undesirable" immigrants, and those who 
failed were rejected. Despite opposition from Queens- 
land's sugar plantation owners, the use of indentured 
(contract), Kanaka (Pacific Islander) labour was prohib- 
ited from 1904, and provision was made for the island- 
ers to be sent back home from 1906. Plantation owners 
were offered subsidies if they employed white labour- 
ers. The federal government also controlled naturaliza- 
tion. These three acts laid the cornerstone for the White 
Australia Policy that was to last for more than 70 years. 
See White Australia Policy, 

The first tariff. Tariffs had been major sources of reve- 
nue for colonial governments. With federation, the 
power to levy tariffs was surrendered to the national 
government. A substantial proportion of revenue raised 
from a new national tariff was to be redistributed among 
the states. But political groups disagreed on the level of 
the tariff. The Liberal Protectionists saw it as à means of 
protecting and promoting local industry and wanted a 
high tariff. The Free Traders believed the tariff should be 
as low as possible. Members from Victoria generally fa- 
voured a high tariff, while those from New South Wales 
favoured a low tariff, reflecting the different economic 
paths followed by the two colonies in the 18005. The tar- 
iff agreed to in 1902 was a stopgap measure, leaving the 
protection-free trade issue unresolved. 

The High Court. The High Court was established in 
1902, and Sir Samuel Griffith was appointed first chief 
justice in 1903. He was joined on the bench by justices 
Edmund Barton and Richard O'Conner, Henry Higgins 
and Isaac Isaacs were additional appointments, Guided 
by Griffith, the court's interpretations of the Constitution 
were often narrow, although Higgins and Isaacs often 
entered dissenting judgments. 


New protection. Barton became a member of the new 
High Court and was succeeded as prime minister by 
Deakin in 1903. The elections of that year produced a 
House of Representatives almost equally divided be- 
tween Liberal Protectionists, Free Traders, and Labor, 
No single group was able to govern effectively. Deakin 
was replaced as prime minister by Watson, who formed 
the first national Labor government. Watson was in turn 
replaced by Reid. Deakin returned to the prime min- 
istership in 1905 with Labor support and a policy of new 
protection. The policy was designed to extend the bene- 
fits of protection to the workers. In exchange for in- 
creased tariff protection, Deakin wanted employers to 
pay a “fair and reasonable wage.” Several acts were Р 
passed to implement new protection. Most of the legis- 
lation was ruled invalid by the High Court. But Deakin 
was able to ensure a higher level of protection for local 
industries with the passing of a new tariff act in 1908 that 
had higher levels than those set in 1902. : 

Arbitration. The Arbitration Court was established by 
Reid in 1904. It was given compulsory conciliation and 
arbitration powers, although the High Court limited x 
court's potential effectiveness by ruling that it could no 
deal with disputes involving state employees. But the 
court did provide a lead in conciliation and ie 
practice and made a significant contribution with t re 
Harvester Judgement of 1907. In this judgment, e 
Higgins set the minimum living wage for unskille ү 
males at 2 pounds 2 shillings (4 Australian dollars and 
cents) a week. The decision followed the ‘fair and ге 
sonable wage" provisions of Deakin's new proie 
ism. Although the High Court overruled the dein 4 
stating that wages policy was beyond the pd "i 
federal government, the decision was widely acc Note 
It established the concept of a minimum, or besa 
that became the cornerstone of wages policy for 
next 60 years. 

A SNO) yaon. With the tariff act of dne 
major issue separating the Free Traders and Б, differ 
tectionists had gone. But between 1901 and 1 ed 
ences between the Labor Party and non-Labor T 
had begun to emerge. Deakin initiated dou 
among his Liberal Protectionists, the Free Tra redii 
third group led by Sir John Forrest. The фе! Deakin 
joined together as the Fusion Party in 1909, wl {Party 
as leader. The name was changed to the Ше Labor 
shortly afterward. The two-party system, we 
and a non-Labor party, was thus established. ntal char- 

The election of 1910. By 1909, the fundame Talia was 
acteristics of Australian society were clear. Aus forin- 
to be a white, liberal democracy with fremens 1910, 
dustries and a limited system of social меат n in 
the Labor Party, led by Andrew Fisher, won sae was 
both houses of Parliament. The Labor govern tare 
reformist and moderate. It strengthened xe 1911, 
measures, founded the Commonwealth Ban d between 
and continued the liberal policies establishe 
1901 and 1909. PRIN 

Social reforms. Women gaine tal- 
federal elections in 1902, and states that had mei OM 
lowed women to vote were forced to ashes 1910. 
age and invalid pensions were introduce measures 
The Fisher administration broadened these ts as work 
and added such new social welfare paymen 


anda 


ght to vote in 
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Posters, such as this one by Norman Lindsay, urged Australian 
Men to join the Army during World War |. 


ers compensation and a maternity allowance known as 
the baby bonus. 
т Foreign policy and defence. Australian foreign policy 
mained under the control of the British government. 
Mhough Australia, along with other dominions within 
i. mpire, attended imperial conferences, these were 
En, meetings. Foreign policy decisions were often 
Ins, на the British government without consultation. In 
E. € Japanese defeated the Russians in the Russo- 
Bent: : War, and Australia increasingly saw Japan as a 
buc military threat. The British government dis- 
ttol ove Although Australia was dissatisfied, British con- 
н ег foreign policy was retained. ER 
cone stralia's growing unease about Japan, and Britain's 
ыш unease about Germany's intentions, brought 
з їп the Australian defence policy. From 1909, 
Bout its own navy as Britain increasingly con- 
leat "à its navy in Europe to meet a growing naval 
had Бе 0" Germany. In Australia, а small standing army 
оте PL proposed. Compulsory military service on the 
пуа ront in the event of war had been accepted as 
contrib 1903, after the Boer War, to which Australia had 
trainin n 16,000 volunteers. Compulsory military 
lord ы Was introduced for youths in 1909, and in 1911, 
r e chener visited Australia to lay the groundwork 
e Creation of a small standing army. d 
tonom Опоту. Prosperity returned to the Australian 
1913, Y during the early 19005. Between 1904 and ? 
ind se, е gross domestic product (the value of all goods 
"vices produced by a country in a given period of 
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time) almost doubled. Production of wool, wheat, and 
other agricultural products rose. New railways were 
built, and closer settlement schemes were continued in 
all states. The federal government introduced a bounty 
(subsidy) to encourage the production of iron and steel 
in 1909, Australia's first foundry at Lithgow was joined by 
one built by Broken Hill Proprietary Ltd. at Newcastle in 
1915. The states, rather than the federal government, 
continued to encourage immigration. Between 1906 and 
1914, 393,048 migrants arrived in Australia. Half were as- 
sisted, and most came from Britain. 

World War 1 (1914-1918). When Britain declared war 
on Germany on Aug. 4, 1914, Australia was automatically 
at war. Australia was also in the middle of an election 
campaign. Liberal Prime Minister Joseph Cook offered 
Britain Australia's naval squadron and an expeditionary 
force of 20,000 men. The Labor leader, Andrew Fisher, 
promised “our last man and our last shilling.” Labor won 
the election. 

War fever gripped Australia. The government formed 
the Australian Imperial Force (AIF), and by December, 
52,561 men had enlisted. They were sent with troops 
from New Zealand to continue training in Egypt, where 
the term Anzac (Australian and New Zealand Army 
Corps) was coined to describe them. Meanwhile, Aus- 
tralians had already seen action. A naval expeditionary 
force landed at Rabaul in German New Guinea on No- 
vember 11 and occupied the German colony. On No- 
vember 9, the Sydney had sunk the German ship the 
Emden off the Cocos Islands in the Indian Ocean. 

The AIF. Unlike the armies raised by other nations 
during World War 1, the AIF was a volunteer army. Men 
enlisted for a variety of reasons. Patriotism and loyalty 
were motivations, but so too were a sense of danger 
and adventure. The war offered a glamorous way to es- 
cape a dull life. And the pay was good. AIF “diggers,” or 
soldiers, were sometimes referred to as six-bob-a-day 
tourists. Physical standards for recruitment were initially 
high but were progressively lowered as the war 
dragged on. Most men in the AIF were either tradesmen 
or labourers. 

Gallipoli. Early in 1915, as part of an Allied strategy, an 
attack was planned on Turkey, which was allied with 
Germany. The Gallipoli Peninsula was to be taken by Al- 
lied troops, thus opening up the way for an attack on 
Constantinople, the Turkish capital. The Australians 
were to mount an assault on the east coast of the penin- 
sula at Gaba Tepe, the British on the southern tip at 
Cape Helles. Although the Anzacs fought with great 
courage, the Turkish defence held firm. The British also 
failed in their offensive. A long stalemate followed until 
the Allied troops withdrew in December 1915 and Janu- 
ary 1916. Australia lost 8,709 men; New Zealand, 2,701. 
Gallipoli was a military failure. But it established the 
fighting reputation ofthe Anzacs and passed into Aus- 
tralian legend. Some claim that the Australian nation 
was born at Gallipoli. See Anzac. 

The Western Front. After the withdrawal from Gallip- 
oli, most of the Anzacs were transferred, with reinforce- 
ments, to the Western Front. The exception was the 
Light Horse, which stayed on to participate in the Pales- 
tinian campaigns. The war on the Western Front was a 
stalemate. Both sides had built many kilometres of de- 
fensive lines of trenches, and it was generally believed 
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Anzac troops and other Allied soldiers came ashore at Gallipoli in Turkey on April 25, 1915, in 
the largest military landing of World War І. 


that whichever side made a decisive breakthrough 
would win the war. The Anzacs fought in all the major 
British offensives on the front: in the Somme in 1916 and 
the Joint Offensive and the Third Battle of Ypres in 1917, 
Australians played a significant part in halting the Ger- 
man offensive of 1918. They also had a major role in 
breaking the German lines—an action that helped end 
the war. The soldiers' reputations as fierce and coura- 
geous fighters grew, but at great cost. 

Casualties. \n all, 59,993 Australians died during 
World War |. Another 3,647 were taken prisoner, and 
155,133 were wounded. With a total enlistment of 
416,809, Australia's casualty rate was the highest 
amongst the Allies. Sickness also took its toll. Conditions 
in the trenches were so primitive that hepatitis and dys- 
entery broke out. In the winter months, pneumonia and 
trench foot (a fungal infection of the feet) were common. 
Some soldiers suffered from a type of stress commonly 
called shell shock. 

The home front. Any patriotic fervour felt by the 
working class during the war quickly soured. Trade was 
disrupted and unemployment rose. The high proportion 
of labourers in the AIF reflected in Part rising unemploy- 
ment. Rents and prices rose, but wages were frozen—a 
situation that led to serious strikes in 1916 and 1917. It 
also fuelled a growing antiwar sentiment on the part of 
the working class. 

The patriotism that had been evident in Australia in 
1914 also had its ugly side. German settlers in Australia 
and the descendants of Germans were seen as aliens 
and received hostile treatment. Many were interned, 
and in South Australia and Queensland in particular, the 
governments changed German place names. 

Conscription for overseas service, At first, enlist- 
ments in the AIF were high, reaching a peak of 165,912 
in 1915. Then the numbers dropped. William Morris 
Hughes, who had replaced Fisher as prime minister in 


August 1915, had initially rejected calls for ee 
By mid-1916, after a visit to England, he had c г А 
mind. Enlistments had dropped below the levels pn 
quired to maintain the AIF. Aware that bre. Des 
of his own party were opposed to conscription ач 
seas service and that the Senate would reject s ins 
legislation, Hughes put the question to the peop 
general referendum in October 1916. МИ кү Tode 

The debate was bitter and deeply divisive. d 
union movement was opposed to оа wed 
Easter Rebellion in Ireland in 1915 had кы S 
British feelings among many Irish Austra Ne of Mel 
found a spokesman in the coadjutor archbis lentia 
bourne, Daniel Mannix. War weariness was e defeated. 
the community. The referendum was па бе 

Hughes, with 23 parliamentary puro 
Labor Party, and joined with non-Labor po list Party, 
(known as the Liberals) to form the раат won 
which eventually became the Liberal aes ae in No- 
the 1917 election and held another referen 
vember, but it was rejected. 

End of the war. At the ie the 
intention of letting any of its domin Ivanize 
the postwar peace conference. But пазе negotia 
opposition and secured a place for A apii e in- 
tions. Opposed to any leniency towar inea to AUS: 
sisted on the transfer of German New Gu hes also 100 
tralia as a League of Nations mandate. Hg bet 
Australia into the league as a founding m ТИНЕ 

Between the wars. The period betwee pores 
world wars was initially prosperous sie 
early 19305, however, the country was ris 
great depression. The depression rema vent 
when the effects of a general world ok plac 
Many political and social changes also 
ing this time. ] 

porn Two new political parties emer! 


H 0 
war, Britain had n 
ions participate іп 


two 
py the 


e dur- 
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"alia during the 19205. The Country Party entered fed- 
Parliament in 1920 under the leadership of Earle 
e. By going into coalition with the Nationalist Party, it 
able to gain concessions for rural Australia. The 
munist Party formed in 1920. It was never a signifi- 
nt political force in the country, although conserva- 
ies exaggerated its power during elections. 
lughes won the election in 1919, but in 1922, the Na- 
nalists were returned without a majority. Hughes was 
d as prime minister in 1923 by Stanley Mel- 
e Bruce, who negotiated a coalition with the 
puntry Party. The resulting administration, known as 
Bruce-Page administration, held office until 1929, 
en the Labor Party was returned to power under 
Scullin. One of Scullin's first acts was the appoint- 
of the first Australian-born governor-general, Sir 
с Isaacs. Although the party had adopted the “social- 
п of industry, labour, production, distribution, and 
ichange" as policy in 1921, it remained basically re- 
mist in outlook. 
Although out of office at the federal level during the 
20s, Labor held office at the state level, particularly in 
Queensland under E. G. Theodore and in New South 
Wales under J. T. Lang. 
- Society. The government faced two postwar prob- 
‘Jems: returning members of the armed services to civil- 
Jan life and combating an influenza epidemic. A repatria- 
tion scheme was established to provide free medical 
Service and pensions to returning servicemen and serv- 
men. War service loans were offered, and former 
members of the service were given preference in gov- 
еттепі employment. The federal government also fos- 
tered ambitious schemes to settle soldiers on the land. 
Servicemen formed associations to lobby for their 
tause. As the country worked to bring its soldiers back 
Into civilian society in 1919, a deadly influenza epidemic 
Megan. By the time the epidemic had run its course, it 
| had claimed more lives than the war. 
Immigration remained a major government objective 
tthe war, although control shifted from the individ- 
tal states to the federal government. Between 1921 and 
1930, more than 300,000 immigrants arrived in Australia. 
nce for British migrants was marked, with 
52927 people coming from Britain, About 80 per cent 
assisted. Immigration was part of a postwar impe- 
Tesettlement scheme. Most immigrants were ex- 
_ Pected to settle on the land in group settlement 
“Memes, Quotas were placed on the immigrants from 
"hern Europe. 
E" Capital cities continued to grow and establish 
"п dominance in each state. Cinemas and radio be- 
ате mass forms of entertainment. Services previously 
11018 to the cities, such as electricity, began to ap- 
| їп country areas, The status of women had changed 
doe Most women regarded home and family as their 
ite in, and women in the work force were still paid at 
E" those of their male counterparts. Although 
‘hey can, for extending social welfare were dd 
Si € to nothing except in New South Wales, 
ET làng introduced such measures as child endow- 


E The economy. After an initial period of dislocation, 
| юы поту had boomed during the war. И slumped in 
| OUt picked up again during the later 19205. "Men, 
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money, and markets" was the guiding force behind eco- 
nomic policy. Protection for both rural and manufactur- 
ing industries increased steadily during the 1920's. Agri- 
culture was protected through subsidies, particularly for 
sugar, butter, and fruit. Manufacturing was protected by 
increasing protective tariffs. 

Soldier and group settlement schemes established 
after the war promoted a railway building boom in Aus- 
tralia. But by the mid-1920's, most group settlement 
schemes had been suspended and the costs written off. 
Soldier settlement schemes were propped up by fed- 
eral government loans. The schemes failed because 
costs to bring the land into production were high, and 
individual farmers were frequently inexperienced and 
undercapitalized. Much land was unsuited to intensive, 
small-scale farming. 

Overseas borrowing by state and federal govern- 
ments to finance their development programmes con- 
tinued through the 19205. To coordinate borrowing, the 
Loans Council was formed in 1928. It was responsible 
for loans policy, including setting limits on loans. 

But during the 19205, prices for agricultural produce 
fell. By the end of the 19205, the negative aspects of 
"men, money, and markets" had surfaced. Public debt in- 
creased, the enlarged railway system was unprofitable, 
and a subsidized primary industry had ensured reliance 
on an overseas market where prices were falling. 

Industrial relations. Several strikes broke out in the 
early 19205. The slump in 1921 and a rejection by the 
government of A. B. Piddington's recommendation that 
the basic wage be increased were primary causes. The 
unions demanded better wages and a 44-hour working 
week—which was finally achieved in 1927. Major indus- 
trial unrest resurfaced in 1925 and 1926. 

The division of arbitration powers between federal 
and state courts had been a growing area of concern. 
The federal court's power had increased. Unions saw ar- 
bitration as a means of securing demands. The Bruce- 
Page government increasingly saw it as an instrument of 
policy. In 1927, the government introduced legislation 


Sydney grew rapidly during the early 19005. The Sydney Har- 


bour Bridge was painted by Grace Cossington Smith during its 


construction. 
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that provided wage restraint by empowering the court 
to fine striking unions officials and to supervise union 
affairs. The legislation proved unworkable. In 1929, 
Bruce decided that the federal government should with- 
draw from arbitration altogether and return these pow- 
ers to the states. Hughes, with two others, crossed the 
floor on the issue and brought down the government. 

The Great Depression. The world economy declined 
rapidly in 1929. Prices for primary products dropped 
sharply, reducing the income Australia earned from ex- 
ports. Australia was deeply in debt because of loans 
raised to finance such development programmes as 
land settlement, assisted immigration from Britain, the 
building of railways, and the extension of roads and 
services. Interest payments on the debt took an increas- 
ing proportion of national income. Cuts in government 
spending followed. Unemployment rose rapidly, and by 
1933, about one-third of the workforce was unem- 
ployed. The misery of the Great Depression passed into 
Australian folklore. People were evicted from their 
houses because they could not pay rent. Soup kitchens 
fed the hungry. Many people left the cities in a futile 
search for work in the countryside. It was a social crisis 
of a magnitude unknown since the 1890's. 

Scullin’s new Labor government was ill-equipped to 
deal with the depression. Cuts were made to govern- 
ment expenditure in 1930. Assisted immigration pro- 
grammes were axed and the Australian pound was 
floated. New taxes were introduced to help balance the 
budget. The measures met with little approval from the 
Nationalists, who still controlled the Senate. They advo- 
cated a deflationary policy with cuts in government ex- 
penditure and wages, This stand was supported by the 
Commonwealth Bank, which had become Australia's 
central bank in 1924. But Labor treasurer E. G. Theodore 
advocated an inflationary approach by extending credit 
and printing additional currency. A more radical ap- 
proach was suggested by the premier of New South 
Wales, Jack Lang, who advocated repudiation of foreign 
debts, a lowering of interest rates, and the maintenance 
of wages and pensions. 

In 1930, the Bank of England sent Sir Otto Niemeyer 
to Australia to advise the government. He favoured a se- 
vere deflationary policy with reductions in the standard 
of living to make Australia competitive once more in ex- 
port markets. Although the state premiers had initially 
backed Theodore's plan, they were forced to retract 
when the Commonwealth Bank refused to provide the 
states with funds. In June 1931, at a premiers’ confer- 
ence, they accepted a deflationary approach that in- 
cluded across-the-board cuts of 20 per cent in expendi- 
tures and balanced budgets. The Arbitration Court had 
already ordered a 10 per cent cut in real wages in Janu- 
ary. By 1931, a deflationary approach was common pol- 
icy in all states except in New South Wales. These poli- 
cies deepened the depression. 

In New South Wales, the Lang government refused to 
meet its interest commitments in 1931. The federal gov- 
ernment paid the money that was owed. In 1932, the 
Lang government again refused to meet its interest pay- 
ments. But this time, a new federal government was in 
power. The debt was not paid, and legislation was 
passed which allowed the government to seize New 
South Wales's revenue in order to meet the debt. The 


governor of New South Wales, Sir Phillip Game, inter- 
vened and sacked Lang, who was convincingly defeated 
in the following election. 

Attempts to deal with the depression tore the federal 
Labor Party apart. Three groups had emerged by 1931: 
those who followed Theodore's policies, those who fol- 
lowed Lang, and those like Joseph Lyons, who believed 
deflation was the best course of action. In February, 
Lyons and James Fenton resigned from the Cabinet. By 
May, with four colleagues, they had merged with the 
Nationalists to form the United Australia Party (UAP) with 
Lyons as leader. A premiers' conference in June was re- 
jected by Lang's followers, who left the party. The Lan- 
gites, as they were called, voted against the govern- 
ment, and it fell. In the following election, the UAP was 
returned in its own right. In subsequent elections, it 
formed a coalition with the Country Party and remained 
in power for the next 10 years. 

None of the state governments was prepared for the 
depression. Only Queensland had introduced unem- 
ployment relief in 1923. Between 1930 and 1932, state 
governments introduced various relief schemes, but it 1 
was not until 1932 that a comprehensive scheme was es 
tablished under federal control. Relief was provided * 
two ways: through the provision of sustenance, pee 
rations, and through the creation of unemployment r 
lief schemes. Under these schemes, men were em- Р 
ployed at half the basic wage оп such public works à: 
roads, water supply, and sewerage. 


e 
bourn 
in Mel 
Unemployed Australians gathering for à beso py the 
during the Great Depression of the 19305 we 


artist Noel Counihan 


Recovery from the depression began in 1933 but was 
not certain until 1936. It was prompted by the general 
world recovery and by protection policies implemented 
in Australia. Tariffs were raised—an action that stimu- 
lated manufacturing—and the wool and wheat industries 
were subsidized through taxes and bounties. By 1939, 
unemployment had dropped to 10 per cent. For more 
details, see Depression. 

Foreign relations. Although the Statute of Westmin- 
ster in 1931 gave Australia constitutional independence, 
Australia still left foreign policy matters to Britain. Aus- 
tralia did not ratify the statute until 1942. Even the de- 
pression did not stimulate a search for an independent 
foreign policy. The Ottawa Agreement of 1932, which 
established trade preferences within the British Empire 
forits member states, was believed to be in Australia's 
best interests. Although Australia had been warned dur- 
ing the 19305 that if war broke out in Europe, Britain 
would not be able to come to Australia's defence, little 
preparation was made for home defence. Governments 
pinned their hopes on the defences built at Singapore 
lo protect the country. 

The late 1930's. Political instability marked the end of 
the 1930's. In March 1939, Attorney General Robert Gor- 
don Menzies resigned from the Cabinet. A month later, 
Prime Minister Lyons died. Although Menzies was 
elected leader of the UAP, Page refused to serve with 
Menzies and withdrew the Country Party from the coali- 
tion. A minority government held power when World 
War II broke out. 

World War Il (1939-1945). Australia's response to the 
declaration of war against Germany in September 1939 
was lacklustre. The government announced the forma- 
tion of the Second AIF, but enlistments were slow. Men- 
lies settled his differences with the Country Party, and 
the UAP-Country coalition was returned, with the sup- 
Port of two independents, in 1940. Factionalism within 
the government led to Menzies’ resignation in 1941. The 
new Country Party leader, Arthur Fadden, held power 
fora few months until the two independents crossed 
the floor and brought down the government. The Labor 
eader, John Curtin, became prime minister. Curtin pro- 
Vided able leadership until his death in 1945. 

/ The Second AIF left for Europe in January 1940 under 

А е Command of Lieutenant General Sir Thomas Blamey. 
fought in the North African campaigns of 1940 and 

941. During the defence of Tobruk, a German commen- 

ior called the Ninth Division the rats of Tobruk, a title 

ind, adopted with pride. The Second AIF also took part 

Sir Winston Churchill's attempt to stop the German in- 
Vàsion of Greece, 

194 Pan enters the war. Japan's entry into the war in 

1 transformed the war for Australians. By the middle 
ie the Japanese had invaded Hong Kong, at- 

А Een Harbor, invaded the Philippines, and 

Би ор» in northern Malaya. Curtin арр аө i 
pore, | ed States for assistance. On Feb. 15, 1942, Singa 
fell at Ong regarded as Australia’s first line of defence, 
fallen E Japanese. Rabaul in New Guinea had already 
than б, Japan, and on Feb. 19, 1942, the first of more 
багуу air raids by the Japanese was launched against 
Austral The Japanese also began submarine warfare in 
enter "ап waters, and іп May 1942, three submarines 

ed Sydney Harbour. Australia seemed in immedi- 
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ate danger of invasion. Against Churchill's wishes, Curtin 
began recalling the Second AIF to defend Australia. 
Conscription for home defence was stepped up. 

Kokoda. Japanese strategy was concerned more with 
isolating Australia than with invading it. Port Moresby 
was one of their major objectives. Defeated in the Battle 
of the Coral Sea by the United States Navy with assist- 
ance from the Royal Australian Navy in May 1942, the 
Japanese began a land offensive from northern New 
Guinea along the Kokoda Trail. Initially, members of the 
conscripted forces, the Australian Military Forces, met 
the Japanese advance. Later, they were reinforced by re- 
called divisions of the AIF. 

After months of bitter fighting, the Australians turned 
the Japanese back and had driven them north by No- 
vember 1942. American troops had arrived in Australia 
from late 1941, and Australia had become the base for 
the offensive against Japan. From March 1942, Australian 
soldiers were placed under the command of the Ameri- 
can general Douglas MacArthur. Australian troops con- 
tinued to fight in New Guinea and Borneo, and Austra- 
lian representatives were present at the Japanese sur- 
render in 1945. 

Casualties and prisoners. Australians sustained their 
heaviest casualties in the Pacific theatre of war. Illness, 
particularly malaria, took a heavy toll. The proportion of 
prisoners of war was markedly higher than in World 
War I. More than 13,000 Australians were captured at 
Singapore. Conditions in Japanese camps were barba- 
rous, and prisoners were used as forced labour. More 
than 2,500 Australians died building the Burma Railway. 
The prisoners included nurses, some of whom were ex- 
ecuted by the Japanese. 

In Australia, camps were established to hold German, 
Italian, and Japanese prisoners of war and internees. The 
Italians were often used for day labour on farms near 
the camps. In 1944, Japanese prisoners of war attempted 
a mass escape at Cowra in New South Wales: 234 Japa- 
nese and 4 Australians died in the unsuccessful attempt. 

Society. The years 1942 and 1943 were times of crisis 
for Australia. The government mobilized Australian soci- 
ety to meet the Japanese threat. Production targets were 
set, and workers were allocated to industries essential 
for the war effort. These industries included producing 
food and manufacturing munitions, equipment, and 
clothing. Jobs important for the war effort were classi- 
fied as reserved occupations, and those in such jobs 
needed government permission to leave them. Prices 
and wages were controlled, and rationing for a wide 
range of goods was introduced. These measures at- 
tracted little opposition in a society united in the face of 
an external threat. By 1944, the crisis had passed, and by 
1946, some restrictions had been lifted. 

Women played a significant role in the war effort. 
Many joined the services, either as nurses or as part of 
the auxiliary arms of the services. More than 3,000 
joined the Women’s Land Army, which was set up to 
help farmers boost food production. Many women took 
jobs left by the men, sometimes in areas where they had 
previously been excluded. 4 

Government. The government acquired and used 
broad powers to prosecute the war. Curtin and the 
Labor Party were returned at the election of 1943 but 
lost a referendum in 1944 designed to broaden the pow- 
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ers of the Commonwealth. Ben Chifley became prime 
minister after Curtin's death and led Labor to electoral 
victory in 1946 against Menzies’ newly created Liberal 
Party. In the same year, responsibility for social security 
was transferred by a constitutional referendum to the 
federal government. 

Postwar Australia. Australia had changed by 1945, 
The war boosted the manufacturing industry, giving it 
an importance that was to last for the next 20 years. The 
status of women had also changed, particularly in the 
workforce. The ethnic composition of the country was 
about to undergo substantial change with postwar im- 
migration. And with the end of the war, the government 
turned its attention to reconstruction. 

Reconstruction, As had happened after World 
War I, returned World War Il servicemen were offered 
soldier settler blocks. But this time, settlement was 
planned more carefully. Soldier settlers received more 
assistance, and the 1950s were a boom decade for agri- 
cultural goods. Returned servicemen were also offered 
the chance to enter universities to obtain new qualifica- 
tions. Many did so, bringing growth to tertiary educa- 
tion. The government also continued such World War | 
repatriation policies as providing pensions and medical 
care to ex-servicemen, 

Manufacturing grew rapidly, but it was unable to 
keep up with demands created by a population that was 
growing rapidly, both through natural increase and 
through immigration. Housing and building materials 
were in short supply, and the federal government allo- 
cated funds for housing to be administered by state 
housing commissions. An Australian car industry was 
encouraged, and the first Holden rolled off the assembly 
line at General Motors in Melbourne in 1948. 

To ensure that reconstruction was achieved, wartime 
controls and rationing were only slowly removed. Man- 
power controls were lifted in 1946, but rationing of vari- 
ous commodities continued until 1950. 

The most successful and visible component of post- 


A British family, /ей, talk 
with an immigration official at 
Australia House in London in 
the early 19505. Australia’s im- 
migration programme was 
one of the most successful 
components of post-war re- 
construction. 
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war reconstruction was Australia's immigration pro- 
gramme directed by Arthur Calwell. Assisted ei 
was given not just to British immigrants but a: : 
migrants from mainland Europe and displace a 
and refugees. In all, 853,953 assisted immigrants n 
in Australia between 1947 and 1960. The impact o! 
New Australians on society was profound. Xm 
Both the domestic and the world economy grew 


i r full 
idly from the late 194055, ushering in 20 years of nea Я 


employment. Prices for wool and agricultural le 
remained high and boomed during the котеп E 
the early 19505. But the government was not е, d 
plement its reconstruction plans fully. Аш pen 
welfare provisions were widened, a propose to bring 
health scheme never came into being. паа re- 
prices and rents under government — Austra- 
jected in referendums. An effort to nationalize 

lias trading banks also failed. 

The Chifley government had alre telecom 
airline Qantas as well as Australia’s overseas alia Al 
munications, It had also established Trans ip the Joint 
lines (TAA) as a government airline and set ^ jt passe 
Coal Board to control coal production. In р A s = 
legislation to nationalize Australia’s trading а and t e 
legislation was ruled invalid by the High Cou 
Privy Council. ved unpopt 

The attempt to nationalize the banks p a series 0 
lar with the electorate. During 1948 and " The coa 
strikes had seriously disrupted the ‹ erasing ai sent 
miners’ strike of 1949 was only broken ve ene for 
in troops to mine coal. Rationing was still 19049, {һе 
some items like petrol. In the elections of en ife 
Labor government was defeated, and Meu ina 
leader of the Liberal Party, became prios "s Only in 
coalition government with the Country Part on Labor 
1961 did Menzies come close to losing pon 1972. 
was not to be returned to federal power uni 

The Petrov Affair. During the Cold War хя 19405, 
Communist and democratic nations in the lat 


ady nationalized the 


Communism was feared by many Australians. Menzies 
exploited that fear during his time as prime minister. But 
his attempts to outlaw the Communist Party were de- 
clared invalid by the High Court and rejected by the 
electorate in a referendum in 1951. The issue of Commu- 
nism, however, split the Labor Party, guaranteeing the 
liberal-Country Party coalition a long term in office. 

Chifley died in 1951 and was succeeded as leader of 
the Labor Party by H. V. Evatt. In 1954, Menzies an- 
nounced the defection of Vladimir Petrov, a Soviet dip- 
lomat, and the creation of a Royal Commission to inves- 
tigate Petrov's allegations of a Soviet spy ring in 
Australia. Diplomatic relations with the Soviet Union 
were severed. After two of his staff were called before 
the commission, Evatt claimed that the Petrov Affair had 
been engineered to discredit him politically. Although 
no spy ring was found, Communist influence of some 
unions— Labor's traditional power base— received pub- 
licity. 

Opposition to Communist influeace in the trade 
union movement had developed during the 19405, par- 
ticularly in Victoria, as a result of the work of Catholic 
social activist B. A. Santamaria and the movement. Evatt 
distrusted the movement, which had infiltrated both un- 
ions and the party through its industrial groups. In 1954, 
Evatt attacked the industrial groups, and those sus- 
pected of supporting them were expelled from the 
labor Party. They eventually formed the Democratic 
labor Party (DLP), which received strong support from 
Daniel Mannix, the Roman Catholic archbishop of Mel- 
bourne. The DLP only attracted a small number of votes. 
But by distributing its preferences to the Liberal Party 
and holding the balance of power in the Senate, the DLP 
helped to ensure that Labor remained in opposition for 
almost 20 years. 

Evatt retired in 1960 and was succeeded by Arthur 
Calwell, who almost won the 1961 election. Calwell re- 
tired in 1967 and was replaced as leader by Gough 
Whitlam. 

Foreign policy. Most historians agree that Curtin's 
1941 call to the United States for military assistance 
marked the emergence of an independent Australian 
foreign policy. Evatt forced Australia out of its isolation 
Into an awareness of the world and, in particular, an 
awareness of Asia. He was an important voice in the cre- 
ation of the United Nations in 1945. 

The ANZUS defence treaty signed by Australia, New 
Zealand, and the United States in 1951 reflected the 
More conservative stance in foreign policy taken by 
Menzies. It showed Australia's reliance on the United 
States as an ally and its fear of Communism. The fear of 

ommunism led to the commitment of Australian troops 
‘0 the Korean War and Malaya. Although Japan was ac- 
rorded “most favoured" status in trade in 1957, Austra- 
"Ins generally ignored Asia. 

Society. The 19505 and the 19605 were years of 
Seg Prosperity, and political stability. Queen Eliza- 
жа, ll visited Australia, the first reigning British mon- 

} н do so. A vaccination against polio was devel- 

t. in the U.S., and Australian children were " 

отем against the disease. Education expanded 

Peel number of high schools and the founding о 

| ema versities A more confident sense of national -l 
ity emerged in the arts with the publication of suc! 
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novels as Frank Hardy's Power Without Glory (1950) and 
Sidney Nolan’s series of paintings about the bushranger 
Ned Kelly. 


Australia since 1960 


Continuing prosperity during the 1960's and the devel- 
opment of an affluent society in Australia was overshad- 
owed by the country’s involvement in the Vietnam War. 
Widespread opposition to the war and a feeling that the 
Liberal-Country coalition had lost touch with the needs 
of the Australian people resulted in Gough Whitlam 
leading the Labor Party to government in 1972 after 23 
years in opposition. 

The Whitlam government was progressive and re- 
formist. It introduced many new initiatives in foreign 
and domestic policy, but its inexperience showed. The 
government was also hindered by a faltering economy, 
rising oil prices, inflation, and a hostile Senate. In 1975, 
the Senate blocked the government's supply bills, effec- 
tively depriving it of the funds needed to govern. In the 
constitutional crisis that followed, the governor-general 
intervened and, in a controversial act, sacked the 
Whitlam government. 

Malcolm Fraser led the Liberal-Country coalition to a 
landslide victory in the elections of 1975 and remained 
in power until 1983. The Fraser government cut federal 
spending and dismantled some of the Labor govern- 
ment's reforms. But its economic policies brought little 
improvement to the Australian economy, which de- 
clined into recession. Unemployment rose, and there 
was a further and sudden rise in world oil prices. In the 
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Queen Elizabeth II was the first reigning monarch to visit Aus- 
tralia. While on tour in 1954 she reviewed the naval ratings (ѕеа- 
men without rank) from Papua and New Guinea. 
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The Age, Melbourne 
Anti-Vietnam protests were a feature of the early 1970's in 
Australia. Thousands of people attended the rallies to demon- 
strate against Australia's involvement in the Vietnam War. 


elections of 1983, the Labor Party returned to power 
under the leadership of Bob Hawke. 

Society. During the 1960's, Australia became an afflu- 
ent society. Economic prosperity was aided by a mineral 
boom. Teenagers made up a higher proportion of the 
population than ever before. The structure of the work 
force changed with a growing number of white collar 
workers. The incidence of strikes was low, owing more 
to harsh penalties introduced to curb strike action than 
to economic prosperity. Leisure time increased, both 
with a shorter working week and with longer annual 
holidays. A new youth culture set trends in dress, style, 
and attitudes. Men began to wear their hair longer. А 
more casual style of dress developed and was eventu- 
ally adopted in all levels of society. Like their counter- 
parts overseas, the youth of Australia questioned the 
values of their parents. 

The women’s movement also developed during the 
late 19605. One of its major international leaders was the 
expatriate Australian Germaine Greer. Women de- 
manded equal pay and sought to change working con- 
ditions, including a regulation that forced women to re- 
tire from public service when they married. More 
women began to pursue careers outside the home. 

The Aborigines, long the forgotten Australians, 


forced their way into the Australian consciousness dur 
ing the 19605. Militant action taken by Aboriginal work 
ers on outback stations drew attention to their condi 
tions and resulted in equal pay for black and white 
workers. A constitutional referendum in 1967 over 
whelmingly approved proposals to grant Aborigines the 


right to vote and allowed the federal government to leg 
islate on their behalf. The first Aboriginal land claims 
were made in the late 1960's, and Aboriginal groups ре 
titioned the United Nations for redress of their griev 
ances. In 1971, for the first time, the Aboriginal popula 
tion was counted in the national census. ? 

Two main agents helped change Australian society 
during the 1960's: technology and the Vietnam War. 
Technology broke down the cou itry's isolation, making 
issues, trends, and views that were current overseas im 
mediately accessible to Australians. The Vietnam War 
led many people to question both the war and their so 
ciety in general. d 

The Vietnam War. Australia's anti-Communist an 
pro-American foreign policy led to its involvement ш 
the Vietnam War. In 1954, Vietnam was divided. In the 
North, the Communist-led nationalists, the Viet Minh 
formed a government. The South was controlled da 
Communists who were supported by America. In d 
Australia sent army advisers to the South. In 1964, : 
zies introduced se/ective national service —— 
In 1965, the first Australian troops, with air and nava м 
support, were sent to Vietnam. In 1966, pire 
mitment to the war was increased, and the first cam 
scripts were sent. The Australians were based e 
Tuy Province, where they achieved some d 
against the Viet Cong guerrillas and North Vie 
regulars. r zin 

[D Lino to the Vietnam War began in ede a! 
1966. It came from traditional Labor sources pu e 
conscription for overseas service. By the ions E 
position was widespread and cut across traditi HUS 
barriers. The debate over the Vietnam War was ecc 
and divisive. The morality of Australia's Pear dé 
seriously questioned. Young men who di рна 
call-up or who registered as сөй ели ii ware 
were jailed. Mass demonstrations against t ith Amer- 
held in 1970, 1971, and 1972, and the alliance wi 
ica was questioned. 

Politics. Menzies retired in 1966 and was ete i 
as prime minister by Harold Holt. Holt aroan Gor- 
and John Gorton became the next prime min ow victory 
ton led the Liberal-Country coalition to a nar Whitlam in 
over a rejuvenated Labor Party led by es resign in 
1969. But internal squabbles forced Gorton x prime 
1971, and William McMahon became the ne 
minister. 

The elections of 1972. The Vietna etime for- 
election issue in 1972 and was the first ре ней issue: 
eign policy issue to become a domestic j ding educa” 
But other issues were also important, inclu еп Elec 
tion and the role of women. In 1972, the ect of po” 
toral Lobby was formed to monitor the the slogan Its 
litical parties to women's issues. Under inthe 
time, Whitlam led the Labor Party to victory Peor for 
of Representatives. But no elections ha ntrol of thé 
the Senate, which remained under the Mi DLP. 
Liberal-Country coalition and its allies, 


eeded 


jor 
m War was a majo 


| The Whitlam government. Within the first months of 
office, the Whitlam government had abolished conscrip- 
tion. It pulled the remaining Australian troops out of 

Vietnam, recognized Communist China, and canvassed a 

review of Australia's tariff policy. 

In foreign policy, Whitlam charted a new course. 
F Closer economic and cultural relations were developed 
- with Asia. The White Australia Policy was abolished. 

Papua New Guinea was granted self-government in 1973 

and independence in 1975. Steps were taken to remove 

the right of appeal to Britain's Privy Council, making the 

High Court Australia's final court of appeal in 1986. 

Domestically, a range of initiatives were introduced. 

Medibank, a national health scheme, was established. 

Funding for education was boosted, especially at uni- 

versity level. Funds were made available to cities for de- 

velopment, and growth centres were established be- 
- yond the capital cities. The government encouraged the 
development of Aboriginal rights and pioneered re- 
forms in land rights in the Northern Territory. The voting 
age was reduced to 18. The Family Law Act changed di- 
vorce laws. The Australia Council was formed in 1975 to 
Support the arts. The Australian film industry began to 
boom. Equal pay for women was introduced. 

The Whitlam government was progressive and re- 
formist but marred by economic recession, inexperi- 
enced ministers, and a stubborn Senate. Many govern- 
ment policies had been hastily conceived. Inexperi- 
enced Labor ministers made mistakes. Whitlam was 
forced to demand the resignation of some ministers and 
to sack others. Economic recession began to bite. 

The dismissal. The Senate had refused to pass gov- 
ernment legislation, which led to a double dissolution— 
that is, both the House of Representatives and the Sen- 
àte were dissolved—in 1974. The elections gave neither 
party a majority in the Senate, although the Labor Party 
had the numbers needed to pass the legislation previ- 
ously blocked by the Senate in a joint sitting of both 
houses. In 1975, the balance of power in the Senate 

d to the coalition. Two Labor vacancies occurred, 
and the state governments of New South Wales and 
eensland filled the vacancies with senators hostile to 
government. 
In the same year, Malcolm Fraser replaced Billy Sned- 
as leader of the opposition. Fraser used the /oans 
ir, а secretive attempt by Minister for Resources and 
— Energy Rex Connor to raise funds for government pro- 
- $fammes from Middle East sources, as an excuse to 
- lock approval of the budget money supply in the Sen- 
- A constitutional crisis followed, and in November 
1975, Governor-General Sir John Kerr intervened and 
ed Whitlam. In the following election, the coalition 
| Wona landslide victory. 
е actions of the Senate and the governor-general 
emain controversial. The Senate, founded as a states 
Use, had acted as a politically motivated house. Many 
ubted the legal capacity and wisdom of the governor- 
Jeneral in dismissing the Whitlam government. — 
1 The Fraser government was returned to power in 
7 and again in 1980. The Australian Democrats were 
‘med by Don Chipp, a former Liberal minister, and 
W the balance of power in the Senate from 1980. 
am resigned and was replaced as leader of the 
Or Party by Bill Hayden. 
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1964 The Beatles toured Australia and received a tumultuous 
welcome from teenagers and their parents. The Menzies 


government 
1965 The first Australian arrived in South Vietnam. Over 
the next year, their were increased and included 


conscripts. , 
1966 Menzies retired. His 
€: long term as prime minister shaped 


The was passed in an his- 
of both houses, but Whitlam failed to 


constitutional 
sacked Whitlam. In the election that followed, Malcolm 
Fraser became prime minister. 
1983 Bob Hawke led the Labor Party to electoral victory and be- 
came prime minister. Australia won the America's Cup 
1988 Privat пере dier аный 
1990 Bob Hawke was reelected for a term. 
1991 Paul Keating succeeded Bob Hawke as Labor leader and 
K High Court ruling recognized native land title, so that 
1992 A so 
ines could of land. 
1993 Sydney won its bid to host the Olympic Games in the year 
2000. 


Recent developments. On the day Fraser called an 
election in 1983, the Labor Party elected Bob Hawke, ex- 
president of the ACTU, as its leader. Hawke won the 
election. Fraser retired and was replaced as leader of 
the coalition by Andrew Peacock. Hawke called elec- 
tions in 1984, 1987, and 1990, which he won. John How- 
ard replaced Peacock as coalition leader in 1985. 

The Hawke government established a new national 
health scheme, known as Medicare. In 1983, an eco- 
nomic summit of government, business, and union lead- 
ers was called, and a wages and prices accord was 
agreed to. Wage restraint became a major government 

olicy. 

? The Hawke government also took several economic 
measures, which included floating the Australian dollar 
and deregulating Australia's interest rates and banking 
system to stimulate the economy. But, by the mid-19805, 
economic recovery had begun to falter with a declining 
dollar, an increasing trade deficit, and an austere 1986 
budget. 

Australia's ethnic base changed during the 19805. Al- 
though the British remained the largest immigrant 
group, the proportion of immigrants from southern Eu- 
rope and Asia rose substantially. Trading patterns also 
changed. Japan and North America replaced Europe as 
Australia's largest trading partners. 

The Australia that celebrated the bicentenary of Euro- 
pean settlement in 1988 remained a basically European 
country in an Asian-Pacific geographical environment. 
But it had begun to create an independent role for itself 
in the international community. 

In 1991, the Labor Party members of Parliament voted 
to replace Hawke with Paul Keating as head of their н 
party. As a result, Keating also replaced Hawke as prime 
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Gamma/F.SP. 
Australian Aborigines, above, participated in a symbolic re- 
claiming of Ayers Rock in October 1985. The legal right to own- 
ership of traditional lands was not granted until 1993. 


minister. The Labor Party won parliamentary elections 
held in 1993, and Keating remained prime minister. 

In 1993, the federal government passed the Native 
Title Bill, a law granting Aborigines ownership rights to 
their traditional lands. The new law followed a High 
Court judgment of 1992 establishing the legal principle 
that Australia was occupied territory when the British 
settled it in 1788. 
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" rnme 
What were the two major problems facing the gove 


the end of World War I? iockadet 
What was the Rum Rebellion? The Eureka Stoc "lis? 
Who introduced the first Merino sheep to Australia’ 
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nets differ fro 
How did conditions on the Second and Third fleets 
those on the First Fleet? 
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When was the Commonwealth of Australia Oia Hemis- 
Which city became the Metropolis of the Sou 
phere? 


The Australian High Court in Canberra is the ultimate court of 
appeal for all Australian courts. 


Australia, Legal system of. The legal system of 
Australia is based to a large extent on the legal system 
of England, Many of Australia's current laws derive from 
English laws that the early settlers brought with them. 
But Australia is a federation of six states. In a strict 

Sense, it has several legal systems, rather than one. This 
5 because each state has its own system of state courts 
and has laws that apply only within the state. In addition, 
Australia has a system of federal courts and federal laws 
that apply in all parts of the country. 


Basis of law 


ah legal system of Australia, like the legal system of 
sled is based on a political and philosophical ideal 
relat; tl е rule of law. Under the rule of law, a person's 
ations with other people and the state are governed 
y апо by force or arbitrary power. Officers 
hio, Iister the law are responsible to the people 
ough parliament, 
rea Principle of the rule of law is that no person 
V dug. deprived of life, liberty, or property, except 
уезде oo of law—that is, by fair trial in open a 
hl Over by impartial judges. All people are equa 
еу are free to think, believe, or do what they 
Pt where the law limits such freedom in order 
tthe rights of other people or of society as a 
© principles embodied іп the rule of law may 
5 be fully achieved in practice. But the people 
ind tap € and enforce laws know of these principles 
asy iD ete them ^: 
ton, en has two sources of law, case law and ме 
'ules resulti is also called common law. It consists 0 
When a Ing from the decisions of the law courts. 
tase comes before the courts, the judges gen- 
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erally apply the law as laid down or interpreted by ear- 
lier courts that decided similar cases. Case law includes 
the rules of law that the Australian colonies adopted 
from England at the time the colonies were formed, as 
well as the decisions of the Australian courts since that 
time. Lower courts follow the decisions of the higher 
courts, and the Australian courts often follow the deci- 
sions of higher courts in England. See Common law. 

Today, the law tends to be based less on case law 
than on statutes (acts of Parliament). A statute can alter 
rules of case law as well as previous statute law. But the 
decisions of the courts cannot override statutes, except 
where a court decides that Parliament has no constitu- 
tional power to pass a particular statute. The courts can 
interpret statutes when their meaning is not clear. 

The Australian federal and state Parliaments have ex- 
clusive powers to make statutes affecting Australia. The 
British Parliament formerly had such a power. But the 
Australia Act of 1986 formally ended this power. 

The federal and state parliaments make Australia's 
statutes. The federal Parliament has power to pass laws 
only on topics listed in the federal Constitution, such as 
defence, external affairs, interstate trade and commerce, 
industrial disputes extending beyond one state, bank- 
ruptcy, taxation, and marriage and divorce. Both the fed- 
eral and state parliaments have the power to make laws 
on other topics. But, if a state law conflicts with a valid 
federal law, the federal law prevails. Only the states can 
make laws on topics not specifically stated as being 
under the federal government's authority. Sometimes 
states cooperate with each other and with the federal 
government to make uniform laws on specific topics. 

The federal and state parliaments can pass statutes 
giving power to the governor general, the governor of a 
state, a minister, or some other authority to make rules 
of law. Such rules, called subordinate or delegated leg- 
islation, are an important part of the law. But subordi- 
nate legislation that exceeds the limits of power set 
down in the statute under which it is made is invalid. 


State courts 


The state courts system consists of inferior courts, in- 
termediate courts, and supreme courts. These courts 
hear criminal and civil cases. In criminal cases, the gov- 
ernment charges someone with committing an act that 
violates the law. In c/vi/ cases, one person accuses an- 
other of violating his or her personal rights—by not pay- 
ing a debt, for example. Intermediate and supreme 
courts can also try cases in equity. Equity consists of a 
set of rules originally based on a common sense of jus- 
tice. They have the force of law, but are separate from 
the ordinary rules iin Equity actions include those 

ing trusts and mortgages. 

Mtn courts are Australia's lowest courts. They in- 
clude magistrates courts, children ѕ courts, and coro- 
ners’ courts. A magistrate or justice of the peace pre- 
sides over magistrates’ courts and children's сыз * 
well as most coroners courts. These courts make na 
decisions on minor disputes. Proceedings are usually 

uick and informal. In moy зе the parties cannot ap- 

isi igher court. 

scu et 2 minor criminal and civil cases. 
They sit in various country and rice soni areas t 
have jurisdiction (legal authority) only in their own Я 
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In civil cases, they have power to deal only with dis- ў 
putes involving values or sums of money below a ѕресі- 
fied amount. The names, powers, and procedures vary 
from state to state. 

Children’s courts try offences charged against people 
under a certain age. But they do not try cases involving 
serious crimes, such as murder. They have power to 
commit young people charged with serious crimes for 
trial in a higher court. These courts also hear charges of 
certain offences committed against young people and 
hold proceedings for the welfare of young people. 

Coroners’ courts hold inquests (inquiries) into unex- 
plained deaths, violent or unnatural deaths, or deaths 
that have taken place in unusual or suspicious circum- 
stances. A coroner's court is primarily a fact-finding pro- 
ceeding. But a person may be charged with an offence 
on the basis of the facts discovered at an inquest. 

Intermediate courts rank between magistrates’ 
courts and the supreme court in some states. They re- 
lieve the supreme courts of much routine business and 
enable actions to be dealt with quickly. Proceedings are 
more formal than in magistrates’ courts. Each intermedi- 
ate court is presided over by one judge. 

Intermediate courts hearing criminal cases are known 
as county courts in Victoria and district courts in 
Queensland and in New South Wales. They are also 
called district courts in Western Australia whenever a 
judge presides over them. These courts try indictable 
offences with the help of a jury of 12 people. But, as a 
rule, a supreme court judge and a jury try the most seri- 
ous offences either in the state capital or on circuit. 

Intermediate courts also hear appeals from the lower 
courts. A person can appeal against a conviction or sen- 
tence, but the prosecution does not have the right to ap- 
peal against an acquittal. 

Intermediate courts hearing civil cases are known as 
district courts in New South Wales, Queensland, West- 
ern Australia, and South Australia, and county courts in 
Victoria. These courts try cases in which the amount of 
money or the value of the property involved does not 
exceed a certain limit. The limit is higher in these courts 
than it is in lower courts. 

Supreme courts are the highest state courts, Each 
state has a supreme court consisting of a chief justice 
and a number of other justices, called puisne judges. 

Supreme courts can hear cases at first instance—that 
is, cases coming before the courts for the first time. 
They also hear appeals from the decisions of lower 
courts. Only serious criminal cases and major civil dis- 
putes come before the supreme courts at first instance. 

Special courts and tribunals help to administer par- 
ticular functions of government. The federal and state 
governments set up these courts and tribunals and give 
them power to decide certain kinds of disputes. 


Federal courts 


The High Court can hear cases at first instance relat- 
ing to certain topics listed in the federal Constitution. 
The High Court can also hear appeals from decisions of 
state supreme courts, other federal courts, or other 
courts exercising federal authority. It can hear appeals 
from its own decisions in cases at first instance. 

The High Court can sit in all the state capitals and in 
the federal capital. In practice, it sits mainly in Canberra. 


Other federal courts are set up from time to time by 
the federal Parliament. The federal government can also 
delegate federal authority to state courts and has power 
to establish courts for the Australian territories, The Fed- 
eral Court of Australia was created in 1976. 

Federal tribunals investigate and make decisions on 
a wide variety of subjects. They include such bodies as 
the Australian Conciliation and Arbitration Commission 
and the Film Censorship Board. The composition, pow- 
ers, and procedures of these bodies vary greatly. 

The Privy Council formerly exercised the privilege of 
the British Crown to hear appeals from courts in the 
Commonwealth of Australia. For many years, appeals 
from Australian courts were heard and determined by 
the Judicial Committee of the Privy Council, sitting in 
London. But in the 19705, legislation was passed in Aus 
tralia that drastically reduced the ability of /itigantslpar- 
ties engaged in a lawsuit) to appeal to the Privy: 

In 1986, following complementary legislation passed by 
the parliaments of the United Kingdom (UK), the Austra- 
lian Commonwealth, and the Australian states, 

to the Privy Council were finally abolished. The ultimate 
court of appeal in Australia is now its High Court 


Sentences and orders 


Criminal penalties are imposed by the courts, à 
people convicted of criminal offences. As a rule, the 
specifies a maximum penalty for each offence, buta 
judge or magistrate imposing a sentence can valy 
penalty according to the circumstances of the crime. 

Civil orders are made by law courts giving, judg- 
ments in civil actions. Examples of such orders mie 
ders compelling the person against whom judg 
given to restore property, such as land or buildin 
the other party, or to pay a specified sum of ec 
debt or damages. The law са the ui 
cessful party to comply with such orders. — 

PIDEN Tore e йу prisons in Australia, all of 
which are run by state authorities. There are по dm 
prisons. People convicted of federal offences an er 
tenced to jail serve the sentences in state instituti 


Judges, magistrates, juries, and lawyers 


Judges preside over state and federal courts Sue 
and federal laws make a number of provisio a 
that judges are sufficiently independent to we 
free of pressure from the government and Me "during 
for or against either party. Judges are арра for li 
good behaviour —that is, they hold their pas ee 
until they reach retiring age, and can be di 
for misbehaviour or inability to perform pe dm 

Federal judges preside over the High Cou ints fed 
other federal courts. The governor general pe gen 
eral judges in the sovereign's name. The 90У but there 
eral acts on the advice of the federal Cabins ой 
is a strong tradition against appointments т 
litical grounds. 

State judges sit in state supreme cour 
courts, and special courts, such as state ! 
courts. In each state, the governor appoln 
on the advice of the Executive Council. On 
lawyers may be appointed. : . profes” 

Magistrates preside over magistrates Coe judicial 
sionally trained magistrates, who are full-tim 
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ndustrial 
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Federal Court of Australia 


officers, have almost completely replaced justices of the 
peace in the performance of judicial functions in the 
lower courts, especially in more densely populated 
areas. The state governor usually appoints magistrates 
m among people in public service, although appoint- 
ments from the ranks of barristers and solicitors are in- 
creasingly being made. 
Magistrates can hear both civil and criminal cases. 
gistrates preside over coroners’ courts, children's 
Courts, fair rent courts, licensing courts, and the Com- 
monwealth Court of Petty Sessions. 
lustices of the peace are lay individuals appointed to 
Perform minor judicial work, such as witnessing affida- 
vits. Technically, a justice of the peace can sit as a magis- 
‘rate but increasingly this is the exception rather than 
the rule, 
A Juries give verdicts in both criminal and civil actions. 
| criminal jury consists of 12 members. A civil jury var- 
esin size from state to state. 
Eh all the states, a court trying an indictable offence 
epa of a judge sitting with a jury, except when the 
pre I5 à summary trial in a magistrate's court. The judge 
a at the trial and rules on whether evidence is 
ae or not. The judge also directs the jury on 
арз of law. The jury evaluates ће evidence and tries 
facts T the facts. It then decides whether, on the 
juy d © accused person is guilty or not guilty. When a 
d cides that a person is guilty, the judge imposes 
Sentence, 
ized Em The legal profession in Australia is organ- 
not ha regulated on a state basis. Federal courts do 
Ve their own organization of lawyers. State law- 
en Practise in federal courts if they enter their 
IN 9n the practitioners’ roll of the High Court. 
*w South Wales and Queensland, as in England, 
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lawyers are divided into two classes: barristers and so- 
licitors. But they can transfer from one class to another 
In the other states, no formal division exists. 

Solicitors mainly advise and assist clients in conduct- 
ing their private and business affairs. They prepare 
deeds for transferring ownership of property, draft 
wills, and administer the estates of deceased people. 
Solicitors may also conduct cases in court, but usually 
they brief barristers to take cases in the higher courts. 

Barristers, also called counsel, work mainly as advo- 
cates in court. They also give advice on legal problems, 
draft pleadings for court cases, and prepare the more 
complex legal documents. It is considered improper for 
a barrister to be instructed directly by a client. He or she 
may act only on the instructions of a solicitor. A barrister 
of eminence can apply to take silk—that is, to be ap- 
pointed as Queen's Counsel (QO. 

The attorney general is an elected member of parlia- 
ment and a minister of the Crown. The attorney general 
is legal adviser to the government and shares with 
Crown prosecutors the power to prosecute for indict- 
able offences. The attorney general seldom prosecutes 
but must give consent before the prosecution of certain 
offences may proceed. 


History 


When the first group of convicts and settlers landed 
at Sydney Cove in 1788, they brought English law with 
them. From the beginning, the British government 
viewed their occupation of Australia as settlement and 
not conquest. Thus, Australian law was formed upon the 
idea that no one had as yet owned any part of Australia, 
and Aboriginal legal rights were not recognized. 

At first, the settlement's legal system was confined to 
maintaining discipline among convicts and military 
guards. The penal system was extremely harsh. Criminal 
matters were referred to a military court, where the lash 
and the gallows were common penalties. 

In 1814, the Supreme Court of New South Wales was 
established to hear civil cases but not criminal matters. 
Its establishment helped to increase the use of English 
law in the colony. Reforms in 1828 allowed the Supreme 
Court to hear criminal cases and expanded and regu- 
lated the legal system in New South Wales. The Austral- 
ian Courts Act of 1828 further accelerated reform. 

As the Australian colonies were established, they 
adopted the same laws and system of administration as 
England. Later, the United Kingdom allowed the colo- 
nies to make laws on matters affecting themselves. Rules 
resulting from decisions of Australian courts were 
added to the body of law operating in the colonies. 

But, as colonial legislatures emerged and started en- 
acting their own statutes, conflicts between colonial 
laws and imperial laws resulted. The Colonial Laws Va- 
lidity Act of 1865 invalidated any colonial laws that con- 
flicted with laws made by the British Parliament. 

In 1901, the six colonies became federated as states of 
the Commonwealth of Australia. The states kept their 
separate parliaments, courts, and laws. A federal Parlia- 
ment was established with power to make laws regard- 
ing specific topics for the whole of the Commonwealth 
of Australia. Federal courts also were set up, including a 
High Court, which is Australia's ultimate court of appeal. 

See also Crime; Divorce; Law; Police and Prison. 
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Australia, Literature of. Literature in Australia is a 
major body of writing in the English language produced 
by authors born or residing in Australia. Since Australia 
became a self-governing country early in the 1900s, 
Australian literature has become part of a general post- 
colonial literary movement that also includes the litera- 
tures of Canada, New Zealand, India, and Africa. Austral- 
ian authors are mostly descended from European set- 
tlers or colonists who began arriving in Australia in the 
17805. As a result, Australian literature has ties with Eu- 
ropean cultural traditions. But it has also developed its 
own distinctive themes and literary styles which show 
the writers many responses to the new land. 


The early period 


The first European colonists landed in Australia in 
1788. They consisted of convicts, civil officials, and 
troops. The first literary works they produced were con- 
cerned with reporting new sights and subjects for read- 
ers "back home.’ They wrote about such subjects as 
plants and animals, the Australian Aborigines, and their 
own personal experiences. As a result, a literature of ob- 
servation developed. The convicts and free settlers also 
brought with them a European oral tradition of street 
ballads and country songs that were quickly adapted to 
colonial subjects. 

Early prose writers recorded the voyage to Australia 
and the establishment of settlements. The first book of 
this kind was a collection of Governor Arthur Phillip's of- 
ficial papers entitled The Voyage of Governor Phillip to 
Botany Bay (1789) (see Phillip, Arthur). Watkin Tench, 
David Collins, and John Hunter compiled annals and 
surveys describing life in the settlements at Botany Bay, 
Port Jackson, and Norfolk Island. Other significant early 
annalists were John White and James Tuckey. George 
Barrington and James Hardy Vaux wrote autobiographi- 
cal accounts of their lives as convicts, In 1837, George 
Loveless wrote an autobiographical account of the Tol- 
puddle Martyrs, a group of English workers transported 
to Australia for illegally forming a trade union, 

Political pamphlets and tracts, published locally, ad- 
dressed urgent colonial issues, such as convict manage- 
ment and the immigration system, Prominent pamphle- 
teers were W. C. Wentworth, Robert Lowe, and John 
Dunmore Lang. Important early reformists who also 
wrote pamphlets were Caroline Chisholm and Alexan- 
der Maconochie. Chisholm drew attention to the failings 
of the immigration system in relation to women. 

Descriptive prose, such as Alexander Harris's Settlers 
and Convicts (1847) and Charles Rowcroft's Tales of the 
Colonies (1843), informed readers of the nature of the 
new society. Harris's book, in particular, was of major 
importance, describing life both in the cities and in the 
country. New discoveries were described in the journals 
of such explorers as Charles Sturt, Sir Thomas Mitchell, 
Sir George Grey, and Edward John Eyre. 

The development of the novel was a slow and 
gradual process because many Australians read im- 
ported European fiction. Quintus Servinton ( 1830), an au- 

tobiographical novel written by the convict Henry Sav- 
ery, was the first locally published novel, It was printed 
in Hobart, Tasmania, in 1830, Better known now is Ralph 
Rashleigh, also written by a convict, James Tucker. This 
novel was not published in its Original form until 1952. 


The first Australian-born novelist was John Lang, who 
published Botany Bay in 1859. This was a collection of 
popular legends and stories of the convict days. The first 
Australian woman novelist was Mary Vidal, whose Tales 
for the Bush appeared in 1845. 

The early novels still of interest today concern various 
aspects of colonial life. Catherine Helen Spence' Clara 
Morrison (1854) offers a realistic description of domestic 
life in South Australia; Henry Kingsley's Geoffrey Hamlyn 
(1859) is a romantic evocation of station life in the Mo- 
naro. The classic novel of convict life remains Marcus 
Clarke's For the Term of his Natural Life (1874). Clarke, а 
British-born journalist working in Melbourne, used his 
study of historical records in Tasmania to provide the 
background for this book. The romantic figure of the 
bushranger is the focus of Robbery Under Arms (1888), 
published by Thomas Browne under the pen name of 
Rolf Boldrewood. Browne, a former gold commissioner 
and magistrate in the goldfields of New South Wales, 
wrote factually about the life he knew but romanticized 
his bushranger hero, Captain Starlight. Several Austral- 
ian novelists drew cultural comparisons between the 
United Kingdom (UK) and colonial Australia. They in- 
cluded Rosa Praed, who wrote under her married name, 
Mrs. Campbell Praed, and Jessie Couvreur, who used 
the pen name Tasma. í 

The development of poetry was as slow as that 0 
fiction. Poets used traditional, imported literary styles 
and forms, into which new themes, derived from a 
strange land and rough new society, were fitted. The 
earliest known poets, who wrote in the late 17005, in 
cluded the convict poet Michael Massey Robinson a 
the convict balladist Francis McNamara (who used ti 

en name Frank the Poet). 
à Barron Field brought out the first book of poetry ever 
published in Australia, First Fruits of Australian Poety, 
in 1819, The first Australian-born writer to publish p 
etry was W. C. Wentworth. The first volume of [peii 
written by a native-born Australian was Charles 9: : 
son's Wild Notes from the Lyre of a Native Minstrel. 
was published in 1826. 

o the 18305, distinctive poetic voices began e 
emerge. Charles Harpur was the countrys ree 
He wrote of the solitude and grandeur of a lan a ^ 
that dwarfs its people. Henry Kendall, encourage its in- 
Harpur's example, wrote lyrically about phis in 
fluence on human beings. George Gordon rei 
corporated Aboriginal themes into his Lapel fal 
English-born Adam Lindsay Gordon, with his he tradi- 
lads and Galloping Rhymes (1870), revitalized t eh 
tional ballad form by infusing it with bush them 


The middle period 


19 

Australian literature in the period from 189010 7 
was dominated by "the spirit of the nineties, aa i 
optimism about Australia's democratic poter rad char- 
pride in Australia's distinctive society and legc in 
acter. The weekly magazine The Bulletin, "courage the 
Sydney in 1880, reflected this spirit and enco its rea" 
development of a national literature by ш xd interest 
ers to contribute fiction and verse of epica e 
Henry Lawson, Andrew Barton Paterson (W m Louis 
under the name Banjo Paterson), Joseph ipia that 
Becke, and Price Warung were among the МТ 


| 
| 


| Uroving, or cattle driving, 


The Bulletin discovered. J. F. Archibald helped found the 
magazine and edited it through the 1890's (see Archi- 
bald, Jules-Francois). A. G. Stephens became the paper's 
literary editor in 1894. 
“led bush ballad was the poetic form favoured by 
5 e Bulletin. The characteristic subjects developed from 
е early ballads about convict life, gold mining, bush- 
үйр, and campfire themes. Banjo Paterson and 
enry Lawson were the most popular bards. Paterson is 


|| 
| generally believed to have written the words of ^Waltz- 


did Matilda," one of Australia's best-known songs. Law- 
t who was better known for his short stories, wrote 
€veral ballads focusing on Australia as a nation and the 


| Struggles of its people. In a sequence of poems Pater- 


Ux ànd Lawson debated the romantic and realistic 
E Ws of bush life. Other Bulletin balladists included Bar- 
oft Boake, Е. J. Brady, Harry Morant, Will Ogilvie, and 
ill Lawson. 
Deed poetry showed a widening diversity. Some 
Poets, like James Burton Stephens, George Essex 
vans, and Victor Daley (who used the pen name Creeve 
чы Were concerned with nationalistic and political 
inaa Bernard O'Dowd, in his collections The Bush 
Son and A/ma Venus! (1921), and Francis Adams, in 
So 95 of the Army of the Night (1888), wrote about the 
s ац of Australian democracy. Other writers, such 
-— Mary Gilmore, were concerned with social is- 
=н underprivileged groups. Poets such as Hugh 
ae, in Satyrs and Sunlight (1909), Christopher Bren- 
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189 was one of several “bush” themes in Australian literature from about 
0 onward. During this time, writers were interested in depicting the Australian way of life. 


nan, in Poems 1913, and Shaw Neilson, in Heart of 
Spring (1919), wrote in styles that reflected the influence 
upon their work of European precedents. The poems in 
McCrae’s Satyrs and Sunlight are set against the back- 
ground of ancient Greece and medieval Europe. Bren- 
nan was influenced by the French symbolist poets 
Charles Baudelaire and Stéphane Mallarmé. The most 
popular poet of this period was C J. Dennis, who wrote 
The Songs of a Sentimental Bloke (1915) and its sequel, 
The Moods of Ginger Mick (1916), using /arrikin (hooli- 
gan) language. 

Short stories were influenced by the Bulletin style. 
Henry Lawson used a local idiom to write of bush life 
and Australian folklore in famous stories such as “The 
Drover's Wife,” “The Loaded Dog,’ and "The Union Bur- 
ies its Dead’. Barbara Baynton generated great interest 
with her bleak Bush Studies (1902). Under the pen name 
Price Warung, William Astley wrote Tales of the Convict 
System (1892); Steele Rudd was the pen name for A. H. 
Davis, who wrote stories about the small-scale farmer in 
the book On Our Selection (1899) and its many sequels; 
and Edward Dyson wrote about urban workers in such 
collections as Factry Ands (1906). 

Novels, like the other literary forms in this period, 
were often concerned with life in the bush. Joseph Fur- 
phy's Such is Life (1903), Rigbys Romance (1921), and 
The Buln-Buln and the Brolga (1948) are full of local col- 
our about the Riverina. In My Brilliant Career (1901), 
Miles Franklin wrote about adolescent frustrations in 
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NSW Film Corp (courtesy Kobal) 
My Brilliant Career, by Miles Franklin, was published in 1901 
and described adolescent life in a bush society. A film based on 
the novel, with Judy Davis and Sam Neil, was released in 1979. 


bush society. Mrs. Aeneas Gunn used her own experi- 
ence of bush life as the basis of her novel We of the 
Never Never (1908). The best-known novelist of urban 
life was Louis Stone, who set his novel Jonah (1911) in 
the eastern suburbs of Sydney. 


The modern period 


Following World War 1 (1914-1918), Australian litera- 
ture became marked by a growing international interest, 
as writers sought to extend local literary traditions and 
to respond to influential literary movements. 

Modern novels explore a variety of Australian set- 
tings. The trilogy The Fortunes of Richard Mahony (1917- 
1930), written by Ethel Florence Robertson under the 
pen name Henry Handel Richardson, enjoyed consider- 
able success in the UK and the United States. In The Get- 
ting of Wisdom (1910), she wrote about her Melbourne 
school days. Martin Boyd also used his youthful memo- 
ries in his sequence of four novels about the Langtons. 

Katherine Susannah Pritchard sought to capture the 
colour and variety of Australian life in Black Opal (1921), 
Working Bullocks (1926), and Haxby's Circus (1930). Like 
Pritchard, Vance Palmer wrote about the impact of the 
environment on people's lives in The Passage (1930) and 
the trilogy that began with Golconda (1948). Xavier Her- 
bert wrote about the Northern Territory and, with con- 


siderable indignation, about race relations in Capri 
cornia (1939) and Poor Fellow My Country (1975). Chris 
tina Stead's novels, such as The Man Who Loved Chil. 
dren (1941), are concerned with an intensely 
psychological presentation of character and, indirectly 
with social analysis. Social analysis became more promi 
nent after World War 11 (1939-1945). Realists like Frank 
Hardy, in The Power and the Glory (1950), revealed a 
strong political commitment. George Johnston's My 
Brother Jack (1964) and the rest of his autobiographical 
trilogy present cultural conflicts with less emphasis on 
politics. 

The most eminent fiction writer after 1945 was Patrick 
White, who won the Nobel Prize for literature in 1973. In 
a dozen novels from Happy Valley (1939) to Memoirs of 
Many in One (1986), White examined, often satirically, 
the conflict between inner consciousness and social ex 
istence. In these novels he reexamined the major 
themes of Australian literature: the convict era in A 
Fringe of Leaves (1976); the age of explorers in Voss 
(1957); the period of settlement in The Tree of Man 
(1955); and contemporary life in The Eye of the Storm 
(1973). d 

later novelists continued to develop themes an | 
techniques that demonstrate the international oen ol 
Australian writing while maintaining the diversity an 
distinctiveness of the local tradition. Such novelists as 
Thomas Keneally, Randolph Stow, and Peter ari J 
wrote about Australian and world history, often ps 
ing elements of fantasy into the realistic texture oath 
narratives. Keneally's most celebrated work is pro e 
the internationally acclaimed Schindler's Ark, bu- bó 
the UK Booker Prize in 1982. It was later the pera 
Steven Spielberg film Schindler's List. The ped David 
writers, like Thea Astley, David Ireland, C. J. Ko җе 
Malouf, Kate Grenville, and Elizabeth Jolley demor 
a lively range of styles and interests. жс 

Меле skew stories have developed iiec 
sity. The stories written by Vance Palmer, Шы: z div 
Davidson, Alan Marshall, Peter Cowan, and ОШ А 
the continuing influence of Henry Lawson's beer 
move away from realism is evident in short rel rom 
Hal Porter, Patrick White, and Dal Stivens, abes 
use stylistic embellishment and elements hs new рор" 

Many contemporary writers have broug The Ameri- 
ularity to short stories. Frank Moorehouses ої 
cans, Baby (1976) describes the issues ше detion in- 
urban adults. Other prominent writers of sho! Бей 
clude Murray Bail, Jean Bedford, Kerer arem ТОШ the 
Farmer, Helen Garner, and Michael Wilding. der Better 
outstanding writers of the 1990's is David ace with 
known as a poet, Malouf achieved artistic ae Australia 
Remembering Babylon (1993), a tale set in t 
of the 1860 s. 

Modern poetry shows the influence 
literary movements. Kenneth Slessor wro iind image! 
world of pagan gods and rascals, using 5117177, 


Poles ук : in Cook, 
as in the later works, "Five Visions of Capta! 1а shared 


опа! 
of internationa 
te of an exotic 


Slessor's interest in navigators and Austra 
blended this with his own concern about ает 
existence. Judith Wright also had a strong RU 
land and Australia's past. Alec Derwent Нор, MM 
sensitive lyrics and mocking satires; he use 


poetic forms and, together with James McAuley, came 
lo represent literary conservatism. 

In the 19405, two poetry movements emerged in Ade- 
laide: the Angry Penguins and the Jindyworobaks. Max 
Harris led the Angry Penguins, who wanted Australian 
Poetry to become more innovative and international by 
sing surrealism (see Surrealism). The Jindyworobak 
Movement, founded by Rex Ingamells, continued the 
Spirit of literary nationalism inherited from the 1890s. 
Indyworobak is an Aboriginal word that means fo annex 
rto join. The name represents the commitment of the 
оир to enrich Australian culture by fostering an un- 
derstanding of local historical traditions. Jindyworobak 
ay like Roland Robinson in Legend and Dreaming 

952) and Black-feller, White-feller (1958), used words 
and symbols from Aboriginal culture. 

1 Inthe 1950s and 19605, distinct poetic strains devel- 
ped in Sydney and in Melbourne. Melbourne verse ex- 
E" à solemn, ironic, concern for social and moral 
^W and, in the work of Vincent Buckley and Chris 
M Crabb, an academic literariness. In Sydney, 
b Kenneth Slessor, R. D. Fitzgerald, and Douglas 
E were influential, a more relaxed, popular, and 
yy, ple of poetry flourished. In the 1980's and 
ов Webb, from Sydney, produced intense, 
bo Ing, and often tortured poems, while in Mel- 
е Bruce Dawe wrote biting and often funny social 
нса Satires. Other prominent poets from this 
include Davis Campbell, John Blight, Gwen Har- 
vid mo mary Dobson, Bruce Beaver, Les A. Murray, 
alouf, John Tranter, and Robert Gray. 
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Schindler s Ark, by Thomas 
Keneally, takes place in Nazi 
occupied Poland during 
World War 11 (1939-1945; 
Winner of the 1982 Booker 
Prize, it was the basis for the 
Steven Spielberg film 
Schindler's List (1993 
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Stead, Christina 
Stewart, Douglas 
Sturt, Charles 
Tench, Watkin 
Tennant Kylie 
Wentworth, William Charles 
West, Morris 
White, Patrick 
Williamson, David 
Wright, Judith 
Wrightson, Patricia 


Keneally, Thomas 
Koch, Christopher 
Lawson, Henry 
McAuley, James Phillip 
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Paterson, Banjo 
Richardson, Henry Handel 
Rudd, Steele 

Slessor, Kenneth 


Outline 


1. The early period 
A. Early prose 
B. The development of the novel 
C The development of poetry 
Ii. The middle period 
A. The bush ballad 
B. Other poetry 
C. Short stories 
D. Novels 
Ш. The modern period 
A. Modern novels 
B. Modern short stories 
C. Modern poetry 


Australia Day is celebrated as a national holiday in 
Australia on January 26 of each year. It commemorates 
the arrival of the First Fleet of immigrants under Arthur 
Phillip and the hoisting of the British flag at Sydney Cove 
in 1788. January 26 was first celebrated as a public holi- 
day in 1833 and was called Anniversary Day or Founda- 
tion Day. In 1931, Victoria introduced the term Australia 
Day. i 

Australia felix was the name given by the explorer 
Sir Thomas Mitchell to a large tract of excellent farming 
and pasture land in Victoria, Australia. The area is now 
known as the Western District. In 1836, Mitchell crossed 
the Murray River and followed it to the Avoca River to- 
ward the coast. He was delighted to find vast areas of 
grassland on either side of him, and eventually named 
all the plains west of Port Phillip Australia Felix. See also 
Australia, History of; Mitchell, Sir Thomas Livingstone. 
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Australian Aborigines are the descendants of the first people to live in Australia. Today's Aborig- 
inal culture embraces both a traditional way of life, /eft, and full participation in modern society, as 


in the successful career of international athlete Cathy Freeman, right. 


Australian Aborigines 


Australian Aborigines are Australians whose an- 
cestors were the first people to live in Australia, The 
word comes from the Latin phrase ab origine, meaning 
from the beginning. When spelled with a small "a," the 
word aborigines refers to any people whose ancestors 
were the first people to live ina country. 

Aborigines have lived in Australia for at least 50,000 
years or longer. Most scientists believe that they origi- 
nated in southeastern Asia. When Europeans began to 
settle in Australia in 1788, there were at least 750,000 Ab- 
origines living on the continent. Today, according to 
modern Australian census figures, which make no dis- 
tinction between full Aborigines and part Aborigines, 
there are only about 206,000 Aborigines and Torres 
Strait Islanders in Australia. The population of part Ab- 
original descent outnumbers the population of full Ab- 
original origin by about 2 to 1. 

Aborigines represent about 1 per cent of the Austral- 
ian population, but they make up nearly a quarter of the 
population of the Northern Territory, which has the larg- 
est number of full Aborigines of any state or territory. 
New South Wales has the next largest population, fol- 
lowed by Queensland, Western Australia, South Aus- 


" strali ital Ter 
tralia, Victoria, and Tasmania. The Australan en ^il 
ritory, which includes the capital city of Can ] 
the smallest number of Aborigines. 


Traditional ways of life Ё 
d by hunting and by 
dic—that is, they 
king t0 


The Aborigines traditionally live ! 
collecting food. They were is Gigi um 
moved over limited areas of the countryside, 
their own territory, which they knew well. ‘aie 

Food. All areas where Aborigines lived pret: 
enough animals and plants to enable шеш it 
even though some areas were dry and ari ji 
droughts and floods caught them unprepare-- 625 


en in à 
Meat was the most popular of foods, R foods 
where fish was available. However, their Г ound into 


were vegetable roots, or seeds that йол ate al- 
flour for flat cakes. The Aborigines caught pos, wal 2 
most every kind of animal—not only КП ав poss 
bies, and emus, but smaller creatures suc "helifsh, 
carpet snakes, and goannas. They also eee well as tur” 
crabs, oysters, wild fowl and their eggs, 25 
tles and tortoises and their eggs. 

They also ate various insects, especi 


oot 
ally tree апат 


grubs, which were rich in fats and sugars, and some 
ants. Other foods included nuts, fungi, tree-gums, 
"honey-laden flowers, water lily stems and roots, some 
eaves, and many kinds of fruit. 

Food collecting was mainly the responsibility of 
omen. Their main tool was a hard, pointed digging 
It was especially good for digging out roots, small 
| ing animals, and snakes and lizards. They col- 
lected fruit and berries, seeds, nuts, buds, leaves, 
shoots, bulbs, and root vegetables. 

The women had to treat some of these foods before 
were edible. Many ordinary foods had to be 
ounded or crushed. 

Cooking. Some foods were always eaten raw, but 
some were roasted over an open fire, on live coals, or in 
an oven. Men usually cooked larger animals, such as 
aroos, while women attended to the smaller ones. 
The simplest kind of oven was used for kangaroos. It 

sa shallow pit filled with hot coals and sand, with the 
animal's leg bones left sticking out. Sometimes an ani- 
mals insides were removed and heated stones were put 
into the hollow part of its body. Then it was covered 
With more hot stones, sheets of bark, coals, and sand to 
ilit. Yams and bush potatoes were mostly cooked in 
coals or ashes. So were eggs, goannas, snakes, and 
abs. Fish were baked in carefully made wrappings of 
faves or paperbark to keep their flavour. 
ing fire. People usually carried fire when they 
d camp, instead of starting a new one each time. 
Hunters and women out collecting food often carried 
ng fire sticks. Every camp, however small, had 
ahire. 
If Aborigines needed to start a fire, they generally 
"Wed the friction method—rubbing with a fire drill or a 
ite saw, Both tools involved hardwood, softwood, and 
tinder (dry material that caught fire easily). 
ing water. Life depended on water, just as it did 

Wn food. All adult Aborigines knew, within their terri- 
‘ory, where they could expect to find it. If no surface 
Water was available, Aborigines knew where to dig for 

ler. They also covered water holes to prevent evapo- 

"tion and fouling by animals. i 

The roots of some trees, such as mallees, hakeas, 
bloodwoods, kurrajongs, and wattles (acacias), give off 

Mater, Aborigines dug them out, cut them into usable 

ons, and sealed the ends with clay until they 
ed them. Other sources of water for Aborigines 
frogs, bottle trees in the Kimberleys, and box trees 
onthe Nullarbor Plains. 
ding shelter. Aborigines on the move usually 

Зеріп the open. But even when they camped for only 
tight, they always made a rough windbreak of 
сте and bark. This windbreak was partly for рго- 

ne pt against wind, but it also marked the borders of 

amily group's camp with its own fire or fires. — 
old, dry weather or in the rainy season, Abor igi- 
E More solid shelters. There were three basic 

for, I^ one, sheets of bark were bent in the middle 

Шу. an inverted V; Another was an oval or circular 
Чо framework of saplings, interlocked at the top, 
lungo ed With other boughs, and covered with bark, 
With clay Grass, or reeds, Some were waterproofed "m 
Sones 7, 9r mud, or the materials were held down wit 

In Arnhem Land and the Cape York Peninsula, 
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Aborigines made rectangular huts with four or more 
forked corner posts, supporting a framework of 
stripped saplings covered with bark, and a bark roof on 
top. During the wet season, the men elevated these huts 
above the ground and kept a fire going underneath to 
discourage mosquitoes. In northeastern Arnhem Land, 
when sandflies and mosquitoes were bad and the Ab- 
origines had no stilted mosquito huts nearby, they slept 
or rested under cone-shaped pandanus mats. 

In some areas, people used caves and rock shelters 
during the wet season or dug drains round their huts, 
The floor of a hut could be hollowed out and filled with 
soft grass or paperbark, and in northern areas, mats 
were used. A fire was always kept alight inside. 

Each hut usually contained a family—one or more 
wives, the husband, and their small children. Youths and 
single men usually camped together to one side of the 
married men’s huts. 

Clothing. Aborigines usually went naked, except for 
a pubic covering (a covering for their private parts). In 
winter, in the southeast and southwest of the continent, 
they wore cloaks made of kangaroo, wallaby, or possum 
fur, or huddled over their fires. In heavy rain, they 
sought protection in a hut or rock shelter, or put up 
sheets of bark. Members of both sexes decorated them- 
selves with red and yellow ochres (coloured earths), 
white pipeclay, and charcoal, and wore necklets or arm- 
bands of bunched feathers. 

Hunting was usually a task for men. Usually two or 
three hunters would cooperate, although some men 
hunted alone. Spears and spearthrowers were the main 
weapons, but there were other weapons, too. Among 
these were boomerangs, clubs, large nets, and fish 
traps. Hunting dogs were especially useful for running 
down kangaroos and for smelling out such burrowing 
animals as bandicoots. 

Large groups who took part in hunts included women 
and children who would drive the animals toward the 
men, perhaps by lighting grass fires if the wind was 
right. 


a kangaroo, the Aborigines first burned off the hair, 
eerie fhe arcus in a ground oven lined with stones. 
They covered the oven with bark and then with earth. 
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Fishing. Pronged spears were popular for fishing. A 
man would stand quietly, almost waist deep, watching 
the water with his spear poised. In deeper water, he 
would work from a canoe or a raft. Aborigines used var- 
ious nets, too, including dragnets and drum baskets. 
They trapped fish by making dams. They rarely used 
lines with hooks. But they had detachable harpoons, 
some attached to buoys (floating markers). They used 
harpoons to catch turtles and plant-eating sea mammals 
called dugongs. They also used harpoons to catch dol- 
phins and such big fish as sawfish and shark. They har- 
pooned crocodiles, but the really big ones were tough- 
skinned and hard to kill. Usually, several men joined in a 
hunt, driving the crocodile to the shore or river bank 
and then spearing it. Women and children hunted shell- 
fish and crabs. 


Weapons and tools 


Weapons. Despite their limited resources, the Ab- 
origines made weapons and tools of outstanding de- 
sign. Boomerangs were to be found throughout the con- 
tinent. Returning boomerangs were only made in 
eastern and western Australia. Nonreturning boomer- 
angs were often larger. They were useful for hunting 
large animals. Other boomerangs were only ceremonial. 
See Boomerang. 

Spears varied in length and had various blades or 
points. They were mainly for hunting, although some 
were used for fishing and fighting. 

Woomeras, also spelled woomerahs, or wommaras, 
were often attached to the end of a spear, like an exten- 
sion of the thrower's arm, to provide more power and 
accuracy. Other weapons included knives, and clubs, 
sometimes called nulla nullas or waddies. 

Tools and utensils. To make these weapons, people 
needed tools. The most important among these tools 
was the stone axe. Stone hammers with handles, and 
axes were in use in various areas. They were used for 


Gathering shellfish was traditionally a job for women. Mod- 


ern-day Aborigines, above, collect shellfish off 
win, in Northern Territory. AU agen 


for hunting. Shaping a boomerang out of rou 
that shown above, required skill and patience. 


many purposes, such as cutting down trees or shaping 
out canoes. 

In addition, the Aborigines made fighting picks, saws. 
knives, chisels, blades, scraping and cutting tools, and 
adzes—hand tools used to cut wooden surfaces. Alto 
gether they had more than 50 kinds of stone tools. They 
used round stones for grinding seeds and nuts, soften 
ing fibres, and crushing ochres. They shaped bones inte 
spear barbs, netting needles, harpoon heads, knives, 
and borers. 

The Aborigines had few cooking utensils because 
they did not heat water or boil their vegetables or meat 


They stored water in wooden dishes and wax-smeared 
baskets, or in stringy bark containers 

Aborigines made twine and cord from bark and root 
fibres, fur, and human hair. Basket making was a highly 
developed craft, and many kinds of bags and mats were 
made. Some were beautifully painted, especially the sa- 
cred dilly bags (long woven baskets) of the men of 
northern Australia. 

A woman's wooden dish, carried under her arm or on 
her head, could serve as a baby's cradle, as a food: 
collecting container, or as a water carrier. On a larger 
scale the wooden dishes were canoes. They ranged 
from simple but effective craft made of bark to larger 
seagoing vessels. These larger vessels may have devel- 
oped as a result of their early contact with the Indone- 
sians. 


Arts 


Aboriginal artistry found expression in many forms 
The main inspiration of Aboriginal art was religious 
ideas expressed through myth and legend. But eve 
events were also depicted. E 

Painting and carving. Cave and rock paintings af® 
found over a wide area of Aboriginal Australia. Some 
sites are still used today. Some are secret-sacred (holy 
and hidden) and access to them is restricted. 


origine? 
Boomerangs were one of the many tools used by Ad such 45 


gh woo! 


X-ray paintings, which are pa 


ind fish that show the interr al orgar 
well as flesh 
Dark was traditionally limited to Arnher 


areas. Two distinctive styles of 


9 developed. In the west, a painter 

€ background blank and concentrated on 
In the east, the whole sheet was filled 

ted patterns that often referred to clan 


atte vith detailed mythological meanings 
he pa prepared red, yellow, black, and white 
пет (colouring matter) of varying shades and 
xed them with orchid sap or water. Twigs. pieces of 
chewed stick ends, or neatly twisted fibre, feath 
ar in hair served as brushes 
Aborigines made carved and painted human figures 


northeastern Arnhem Land and a large variety of sa 

f wood and stone in central Australia 

ie tools for incising (cutting into) stone or 
ing in the round. 

Corroborees, a name given by Australian-Europeans 
various Abor iginal ceremonies, were not usually of 
eugious significance. Mostly they were held for social 
njoyment. Occasionally an elaborate ceremony would 
бе held, featuring colourful body designs and head- 
‘esses and carefully made emblems for the partici- 
pants. Usually, men and women danced separately 
ome of the songs were traditional. Many ceremonies, 
ances, and songs were traded from group to group 
nd were gradually spread over wide areas. 

Dances were usually simple, with a basic pattern, al- 
hough some included complicated and graceful leg 
nd hand movements. Most dancers were accompanied 
Y singing or other music. 


red objects 
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wood or for « 


Xray 
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“the anima p idgeridoos to provide a back- 
Young fo als, Aboriginal musicians, right, play drone pipes called didgeri P 


Чапсег and songmen with clapping sticks. 
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Myths and legends, The 


overed a bje 
emes. Myths were ' 

erations. Sacred myths were ofte 

Many other stories were ply lege к 
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Religion 


The Aborigines 


re a deeply reliq people 
attitude found expression not on the 


uals (religious ceremonies) but 


living 
Beliefs. An important aspect of religious belie 
the Dreaming or Dreamtime. This term doe T 


the same as an ordinary dream 
the great creative and spirit beings were prese 
beginning of things. These beings shaped the w« 


it is now and made everything, including people 1 
their traditional way of life. After that, some of th 
went into the sky or into the qround, or merged into 
hills, rocks, or water holes. But although these b« 
died, their spirits lived on. In Aboriginal belief, they a 
just as alive today as they ever were, and they will con 


tinue to live on into the future. The idea of Dreaming r 


ri nd bone structure 
ngs of kangaroos, /ей; and other animals show the internal organs а 
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lates to the idea of eternity in religious belief, to the pat- 
terns of life that were established in the beginning and 
continue to be vital and relevant now and in the future. 
Gods and goddesses. The greatest of the spirit be- 
ings were gods and goddesses. The fertility mothers, 
called the Great Mother, or just the Old Woman, such 
as the Djanggau Sisters, the Kunapipi, or the Gadjeri, 
were particularly important. Many of the characters who 
lived in the mythical beginning of time were partly 
human and partly something else. For example, the 
Wadi Gudjara (Two Men) of the Western Desert could 
change shape and be goannas as well as people. Actors 
reenacted the lives and activities of the great spirit be- 
ings in special rituals. 

Totemism is best understood through the idea of the 
Dreaming. It can be regarded as a philosophy. The 
totem (symbol) in the form of an animal, plant, object, or 
some natural force, such as wind, is a visible expression 
of the Aboriginal people's relationship to their gods and 
mythical characters and to the natural environment. In 
some areas, a person's totem was regarded as being of 
the same flesh as the person, and the person could not 
eat it. Men and women claiming a particular animal as 
their totem were responsible for performing special /л- 
crease rites (seasonal renewal rites) designed to in- 
crease the number of the animal. 

Initiation. To become a social adult, all Aboriginal 
boys, without exception, had to go through a series of 
initiation rites (rituals that formally prepared youths for 
entry into adult life). Among the physical operations per- 
formed in some areas were scarring a boy's body, 
knocking out one or two of his teeth, or, in many areas, 
circumcision (removing his foreskin), 

Physical operations were simply outward signs of 
what had taken place. Initiation concerned learning and 
instruction and gradual acceptance into the religious life 
of the community, 

Burial customs varied from one language group to 
another. In many regions, Aborigines buried their dead 
in the ground. In many others, they placed the dead 
body on a specially constructed platform or in a tree, 

Life after death. All Aborigines believed in some 
kind of afterlife, but details varied from group to group. 
After someone died, mourners held burial and mourn- 
ing rites. Aborigines generally believed in reincarnation, 
that the dead person's spirit would return to its mythical 
association through the Dreaming to be reborn. 

Magic and Aboriginal doctors. Aborigines be- 
lieved in good and bad magic. Aboriginal doctors used 
good magic. They were mainly responsible for healing 
because of their wide knowledge of medicinal plants 
and special treatments. They also provided magic for 
successful hunting, making rain, inquiring into deaths, 
preventing harmful magic, and even, sometimes, for 
love. 

Sorcery was concerned with various forms of de- 
structive magic. The best-known form of this was point- 

ing the bone, in which the sorcerer ritually projected 


the death bone's power into a victim to try to cause his 
or her death. 


Organized society 


Communities. Aborigines belonged to groups, in 
which the members all spoke the same language. Its 


ined H6 
Burial customs varied from group to group. Aborigines bd 
Oenpelli region of Arnhem Land in the Northern Territory 
highly decorated wooden coffins. 


members had religious and hunting rights over a partic 
ular stretch of land. These territories were generally 3 
smaller in fertile areas than in desert areas. сое. 
was loosely organized. Primary authority rested apes 
religious leaders. There were no chiefs in the gene 
accepted sense of this term, and no kings. АЯ 
Social groups. There were two basic types o! 
units. The first could be called a /oca/ descent group, 
whose members entered the group through binh oats 
through patrilineal descent (coming through the fa ed 
line). Members of the same unit could not marry ОП 
other. be- 
The second kind of group, to which everyone 
longed, was a mixed food-collecting and Кип) nor 
group--a /and-using (economic) group. They ais sin- 
mally camp together, or not far apart. These group. 
cluded members of several local descent groups. r tra- 
Social rules. Aborigines accepted quera 
ditional rules as being in their best interests. T p АЁ 
not write down their rules as laws. Instead, d a 
propriate myths that told why a certain rule exis к 
who first made it. Parents and other close relativ 
taught the rules informally er- 
Enforcing the rules. Generally people feared n 
natural punishment for breaking a taboo or atte pri- 
more than they feared being injured or killed. is 
mary law-enforcing agent in Aboriginal Austra ау 
spread beyond the family. But when an offence was 
likely to affect large numbers of people, as te 
severe injury, religious leaders and headmen 
act. 


For nearly all cases of breaking sacred law, the pun- 
ishment was death. In affairs within families, punishment 
varied from ridicule to spearing. 

Communication. Aborigines had no form of writing. 
They relied on spoken communication, passing on infor- 
mation by word of mouth from one generation to an- 
other. 

Messengers would move from one group to a neigh- 
bouring one bearing messages about such matters as 
marriage arrangements, trade, ceremonial and ritual 
gatherings, illnesses, or deaths. Messengers might carry 
amessage stick to serve as an aid to memory. If they met 
people who did not understand their language, they 
used a system of finger and hand gestures. 

Aborigines left signs in the bush showing where 
water could be found, where a death had occurred, or 
where members of a particular camp had gone. Smoke 
signals were common throughout Aboriginal Australia. 
They indicated the presence of visitors or the location of 
hunting parties and the animals they followed. They 
were also used to call people to a ceremony, to give a 
warning, and so on. 

Languages. There were probably 500 languages in 
use in Aboriginal Australia at the time of the first Euro- 
pean settlement. Some linguists put the figure for lan- 
guage types at 200. Members of the same community 
often spoke different dialects of one language. 

Many Aboriginal words are used in Australia for the 
names of places, animals, and plants. During the 1800's, 
people who made lists of Aboriginal words did not rec- 
ord the exact language and area from which the words 
tame. Many words that were at first used only in small 
areas later spread throughout Australia. For example, 
Captain James Cook encountered the word kangaroo in 
what is now Queensland in 1770. The word then spread 
to all parts of Australia. 

Trade involved a great variety of objects and 
spanned large stretches of the continent. Trade routes 
triss-crossed the whole of the continent, following 
known lines of water holes. However, people them- 
selves did not travel with things over extensive dis- 
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tances. Objects were passed in trade from one group to 
another. 


Aborigines today 


Many Aborigines are more or less divorced from 
their traditional setting, while others still have an almost 
traditional lifestyle. The great majority fit somewhere be- 
tween these extremes. But for all, the question of Ab- 
original identity and heritage is very important. 

Aboriginal reserves still exist in most Australian 
states. The largest are in central Australia and Arnhem 
Land, the last strongholds of traditional Aboriginal life. 
The reserves have served as a basis for making and 
granting land-right claims. Occupiers have tried to dem- 
onstrate that not only do they own the land but they use 
it in a traditional manner. The Aborigines are increas- 
ingly managing the reserves for themselves, and in 
doing so are achieving a measure of independence. 

In some northern reserves, and to a lesser degree in 
the central reserves, government aid has been provided 
to encourage Aborigines to develop such industries as 
fishing, timber milling, and farming in order to provide 
greater independence. In some areas, Aborigines have 
obtained pastoral leases to run and manage their own 
land. 

Social issues. In some states there is a steady drift of 
Aborigines to the cities in search of better jobs and 
housing. But they can sometimes find it difficult to find 
employment, as their skills for a modern job market are 
limited, More opportunities now exist for younger Ab- 
origines, in spite of economic difficulties in the wider 
Australian society. But unemployment among Aborigi- 
nes remains high. 

Many Aborigines are caught in a vicious circle. Their 
low social and economic status traps them in poorer 
areas of cities or on the fringes of country towns. Re- 
stricted educational opportunities and limited chances 
to acquire basic skills mean that many of the jobs avail- 
able to them are poorly paid and unskilled. 

Alcoholism and substance abuse, such as glue and 
petrol sniffing, is а problem within the Aboriginal com- 


Common Aboriginal words 
nya, gun a hut 
Ма i pte p mone a young kangaroo 
а n Meere | a message stick 
nghi a brother; an Aborigine kalori 9 
oobook a small owl karri atype = eucalypt 
boomerang’ a curved throwing weapon kurrajong : фе © fee lack 
bora an initiation ceremony kylie delicto 
моу a type of wattle ZA m к 
budge : liaec. mopoke, morepork atype of ap 
mi E: a ука water animal morwong 5 d s 
a cry used to attract attention mulga sepes 
toolabah, coolibah a type of gum tree murry ry PN are ae 
tomber pesi = К wild. АБ Р 
Б" a festival with diving NN Tissue sn 
р a musical instrumen p 
au dily bag a per ы? pene belongings pitchi deerit en 
апа! ; мага! o 
Yalah’ a treacherous person warrigal eus 
х а rose-breasted cockatoo; wongi ; E: 
in — dedi a small crayfish 
a woman 
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munity. For many, it is a way to escape from their trou- 
bles. Today, in order to try to reduce alcoholism, many 
settlements ban or restrict alcohol consumption. How- 
ever, it is hoped that better health, education, and living 
standards will change attitudes and help diminish alco- 
hol and substance abuse. 

People of Aboriginal descent are also entitled to full 
social service benefits and can benefit from a wide 
range of welfare activities in such areas as health, hous- 
ing, education, and employment. More and more Ab- 
origines are entering secondary schools, as well as uni- 
versities and other tertiary institutions. 

Special programmes are being developed to empha- 
size Aboriginal life. Training, although mainly in English, 
considers the local language in traditional areas. Such 
programmes seek to ease the problems associated with 
adapting to a changing social environment. 

Health. Aborigines who follow near-traditional life 
styles are still likely to catch introduced diseases. In 
some regions, many of them suffer from malnutrition 
(lack of nourishment). This problem stems from chang- 
ing food habits. Medical and health officers who investi- 
gate Aboriginal illnesses are learning to pay more atten- 
tion to social and cultural background, as well as to the 
changes in lifestyles and the altered environment in 
which the Aborigines live. In order to improve health in 
the long run, housing, hygiene and other general amen- 
ities must be provided or improved. 

Aboriginal health, according to recent research, is 
worse than that of other indigenous peoples of the 
world. They have a life expectancy that is 20 years 
shorter than the rest of the Australian population. Evi- 
dence suggests that the death rate among Aboriginal 
children under 5 years old is higher than the national av- 
erage, but figures are imprecise. 


History 


Aborigines have lived in Australia for at least 50,000 
years, and evidence found at Lake George near Can- 
berra indicates that people may have been living there 


Migration routes and 
eological sites 


Aborigines arrived in Aus- 
tralia at least 50,000 years ago. 
Most historians believe the 
Aborigines travelled from 
southeastern Asia by raft or 
boat, and that they followed 
the routes shown on the map. 
The Aborigines then spread 
slowly southward across the 
continent. 
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130,000 years ago. Most prehistorians believe the Ab- 
origines originally moved to Australia from southeast- 
ern Asia. They probably moved slowly southward from 
place to place at various times as population pressures 
increased, They certainly crossed the sea, possibly in 
rafts or some other kind of craft, and perhaps moved 
among the islands now known as Indonesia and New 
Guinea. Their main landing points in Australia seem to 
have been in and around Cape York, Arnhem Land, and 
the Kimberleys. 

Origins. Most historians agree that the present-day 
Aborigines moved to Australia from elsewhere. Two 
theories have been proposed. An older one suggests 
that all Aborigines descended from a single introduc- 
tion of people at some time in the past. The currently 
more accepted theory proposes that a number of waves 
of immigrants arrived at different periods. This second 
theory supports the view that present-day Aborigines 
have changed physically from the first people who 
reached Australia through mixing with other groups that 
arrived later. However, much of this is speculation. 

Early stone tools show similarities to those used in 
Papua New Guinea. But the evidence supporting the Ab- 
origines origination in southeastern Asia is still poor. 
Even if the Aborigines originated in southeastern Asia, it 
does not mean that they closely resemble any of the 
people living there today. 

Prehistory. After the first settlements of between 
50,000 and 100,000 years ago, the Tasmanian Aborigines 
were cut off from the mainland about 10,000 years ago. 
Although they are now recognized as being Australian 
Aborigines, they are often considered separately (see 
Tasmanian Aborigines). d 

On the mainland, archaeologists (scientists who M y 
human prehistory) have found hundreds of sites an T 
have excavated many of them, collecting large amoun 
of stone tools. A site at Penrith, near Sydney, is Mn 
years old. Other sites are at Lake Mungo, in New an : 
Wales, which is more than 32,000 years old, and Keilor, 
in Victoria, which is more than 31,000 years old. 


The first Aborigines were nomadic hunters and gath- 
erers whose movement and diet were controlled by the 
seasons and their environment. To ensure food sup- 
plies, they burned vegetation to encourage the growth 
of plants either for eating or to attract animals. They also 
built weirs to control the flow of river water to make 
fishing easier. The Aborigines living beside Lake Mungo 
fished for Murray cod and golden perch. They hunted 
on the nearby plains, and collected emu eggs, crayfish, 
and shellfish. 

Indonesian influence, Before the coming of Euro- 
peans, Indonesian traders sailed to the northern coast of 
Australia to obtain trepang (sea slugs), tortoiseshell, tur- 
tle shell, pearlshell, and so on. Their visits probably 
began as far back as the 1400's. The Aborigines appar- 
ently traded with these visitors and gradually adopted 
some aspects of their culture. Dugout canoes, iron 
blades, spears, and knives all show Indonesian influ- 
ence, But contact with Indonesians did not basically 
change the way of life of the Aborigines. Song cycles 
and stories tell of this contact, which ended in 1910. 

Initial impact of Europeans. The arrival of Euro- 
peans in Australia in 1788 at Port Jackson began a series 
of unfortunate events for Aborigines and their tradi- 
tional cultures. The impact of the Europeans led to a 
sharp reduction in the Aboriginal population and the ex- 
tinction of many language groups. These changes were 
Most obvious where the newcomers built townships 
and took over the surrounding countryside. Fortunately, 
that did not happen at the same time throughout the 
Continent. In the central deserts and in many northern 
Coastal areas, such as Arnhem Land, there were Aborigi- 
nal people who had hardly any contact with the new ar- 
tivals. They were able to continue their own way of liv- 
ing more or less without interruption. It was not until 
the 1960's that the last few Aborigines who had not pre- 
Viously seen Europeans came out of the Western Desert 
to fringe settlements. 

This uneven pattern of contact meant that fairly large 
numbers of Aborigines retained their heritage almost 
intact while many others had to modify their traditional 
activities and belief systems greatly. Still others were 
Separated almost entirely from their Aboriginal cultural 
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background. This was especially the case in regions in- 
tensively settled by Europeans in the south, southwest, 
and southeast. Along with the overturning of traditional 
ways of life came changes in physical inheritance. Peo- 
ple who were physically part-Aboriginal eventually out- 
numbered the full-Aboriginal population, and this trend 
has continued. 

At first Aborigines tolerated the newcomers, whom 
they supposed were spirits of their dead relatives. But 
that image changed to one of an evil spirit whose behav- 
iour was inexplicable, causing Aboriginal resentment 
and suspicion to increase. 

The Europeans saw the Aborigines as uncivilized, 
primitive, and sometimes savage. With little communica- 
tion between the groups, suspicions and intolerance 
grew, influencing government policies which led to the 
takeover of Aboriginal lands. Initially, official colonial 
governments viewed Aborigines as British subjects who 
should be well treated, educated, and converted to 
Christianity. But such intentions were not carried out, as 
settlers wanted land without interference from Aborigi- 
nes. 

Once the Aborigines realized that the settlers were 
going to stay, there was considerable opposition, often 
resulting in open conflict. As their lands were taken 
over, they were forced back into the bush and into the 
territories of other Aborigines, which threatened their 
food resources and their livelihood. 

The early 18305 to the 1880's were years of conquest, 
or pacification through force. During this time, many 
lives were lost, most of them Aborigines. Introduced 
diseases, however, killed more Aborigines than did con- 
flicts with settlers. Smallpox, influenza, measles, and 
whooping cough had devastating effects. Smallpox 
spread throughout Victoria, New South Wales, Queens- 
land, and South Australia from 1829 to 1831. 

Missionaries and others. Conditions were slow to 
change for the better. On outback pastoral stations 
(farms), local Aborigines faced many problems. At first, 
they were forced to compete with introduced livestock 
for food resources and water, When they gathered 
around a station to obtain rations, they were obliged to 
carry out tasks for which they were untrained. 


National Library of Australia, Canberra/Bridgeman 


Some Aborigines were able 
to continue their own way of 
living despite the arrival of 
Europeans. This village in the 
northern interior of South 
Australia was painted by the 
artist Samuel Thomas Gill in 
the 18405. 
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Hostile clashes between Aborigines and pastoralists 
were common. In some cases, Aborigines became 
angry when European men had sexual relations with Ab- 
original women. In other cases, the cause of the trouble 
was the harsh treatment of Aboriginal station workers. 
In some isolated regions, station managers of large 
holdings had almost absolute control over all Aboriginal 
workers and their dependants. In the central-western 

part of the Northern Territory, Aboriginal labour was ex- 
ploited on many stations, and malnutrition was wide- 
spread until the mid-1940's. These conditions did not 
change appreciably until after World War II (1939-1945), 

Missionaries set up the first Aboriginal settlements, 
where they also undertook the duties of Aboriginal wel- 
fare and education. However, in order to take advantage 
of what the missions offered, the Aborigines had to 
adapt to the European way of living. 

These missions in turn became a source of domestic 
and semiskilled workers, who worked for considerably 
lower wages than non-Aborigines. In many cases, no 
wage was received. Instead, rations, clothing, and shel- 
ter were provided for Aboriginal workers. 

Many Aboriginal children, officially considered to be 
neglected by their parents, were placed in institutions, 
usually run by the missions. This was done most often in 
the case of part-Aboriginal children. This practice con- 
tinued in some regions until the early 1960's, 

Until recent times, many members of the police force 
stationed in outback areas were formally given the title 
of Protectors of Aborigines. They were given special 
powers to make up for the lack of government repre- 
sentatives responsible for Aboriginal welfare, and were 
also responsible for administrating ration depots. But 
the Aborigines generally believed that the police were 
more concerned with protecting Europeans from Ab- 
origines than with helping Aboriginal people. 

With few exceptions, Aborigines were reduced al- 
most to an unseen and unheard part of the population. 
Educational opportunities were restricted. Many Ab- 
origines who escaped this fate were those who re- 
mained on the reserves and maintained their traditional 
way of life. 

Emergence of positive policies. Public attitudes to- 
ward Aborigines began gradually to change during the 
1930's, mainly as a reaction against the old protectionist 
policies. By 1936, state governments were beginning to 
revise their policies to incorporate ideas about social 
development and welfare. This amounted to the recog- 
nition that Aborigines could and should survive as a 
people. It also recognized that it was possible to break 
the vicious circle of poverty and squalor that had 
dogged Aborigines over the years. But progress was ex- 
tremely slow. 

The first major breakthrough took place when the 
Australian army established settlements in the Northern 
Territory during World War II. Aborigines came to these 
settlements from farms and missions, from local town- 
ships including Darwin, and from remote traditionally 
oriented areas. Aborigines in these settlements came in 
contact with many different kinds of Australians and, as 

a result, learned about many different attitudes. Condi- 
tions in these settlements contrasted greatly with those 
in their home areas. A wage economy, which was ex- 
tremely rare in the 19405, was introduced. Housing that 


М i ith other 
Aboriginal children, above, attend school either with o! 
Aborigines or with Australian children of different backgrounds 
Special education programmes have been set up in some 
to stress the importance of Aboriginal identity. 


included showers, lavatories, beds, and other weis 
was also provided. This growth of awareness "d 
about radical policy changes in the Northern Terri ci 
After the war ended in 1945, similar changes took pla 
throughout Aboriginal Australia. : 
irm this new Slate of opinion and action, mens 
of assimilation was forged. During the 19505, а М 
were altered to include official recognition of os 
citizenship for all Aborigines. Assimilation burn roide 
the hope that increasing Europeanization woul Pi 
Aborigines with a more equitable share in the par 
and political life of Australia. Many Aborigines an5 
other Australians considered this goal to be a D 
But many also had misgivings about the planne nich a 
sorption of Aborigines into the wider society, W de 
similation implied. As a result, the policy was m sto 
more flexible in 1965, to encourage the Abonono ДЕ 
choose their own way of living and retain their edes 
In 1967, the Australian Constitution was enang 
that Aborigines could be included in the officia aa 
It allowed Aborigines to vote and to receive us 
ice benefits. The federal government was giver po 
power to pass laws for Aborigines. Federal on 3 
governments adopted a policy of басена m 
all Aborigines. A long struggle for Aborigina een AD: 
ership rights found its focus in disputes м ninsula. 
origines and mining companies in the Gore el Australia 
Land rights. Mining companies in same areas 
usually negotiated with Aborigines for the eo he 
of their land. But in doing this, they did not OP ai 
door to Aboriginal employment. Many арар те 0 
therefore regard the freehold (outright owne ntrol over 
land as essential in assuring them of some co 


their economic future. Leasehold land, they argue, does 
qot serve that purpose. 

Aborigines in the Northern Territory were granted 
lind ownership rights in 1976, and those in northwest- 
em South Australia had their rights over their land offi- 
tially recognized in 1981. In both these areas, Aborigi- 
nes receive royalties and other payments for mining 
their land. The money usually goes directly to the peo- 
plewho belong to particular estates on which mining 
lakes place, or it is administered by a local Aboriginal 
touncil. In this way, the Aborigines have been able to 
tontrol how the royalties are spent. 

New South Wales also moved in this direction in 
1983, but the situation in this state differs from the other 
two areas where land rights have been granted. In 1983, 
the government of Western Australia agreed in general 
terms to implement land rights and appointed the Sea- 
man Inquiry to report on the issue. The resulting bill 
Was defeated in state parliament in 1985. 

After the defeat, there were moves to impose a na- 
lonal Aboriginal Land Rights Act on all states in order to 
àchieve a semblance of uniformity on the issue. But pub- 
lc opinion against this move began to harden, because 
many non-Aborigines considered that granting land 
fights was giving preferential treatment to Aborigines. 
Supporters of the Aboriginal cause pointed out that this 
Аиде was based on a misunderstanding of what deci- 
sions about Aboriginal land rights were intended to ac- 
tomplish. But Aboriginal leaders realized that they 
Would have to work out new strategies. In 1992, the 
Queensland parliament passed land rights legislation in 
imove to recognize Aboriginal land claims. 

Also in 1992, the High Court of Australia ruled in the 

istoric Mabo case that native land could not be re- 
End trom its traditional owners without compensa- 
оп being paid (see Mabo, Koiki). To give this ruling 
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еи, Aborigines took part in street demonstrations to at- 
Mion to their grievances. 
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legislative power, the Australian parliament passed the 
Native Title Act in 1994, This act guarantees recognition 
of prior rights of Aborigines to land. 

Other groups are also claiming Aboriginal land rights. 
These groups include many small communities living on 
Aboriginal reserves. There are also settlements near 
townships that include Aboriginal people who originally 
belonged to different cultures and language groups. 
Many of these groups are seeking some land, though 


not necessarily in their own areas of origin. 
Related articles in Wor/d Book include: 
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have Aborigines lived in Australia? у 
state has the largest Aboriginal population? 
in kinds of food that the Aborigines tradition- 


orees? Where and when did the term originate? 
e of the Aborigine legends and tales? 
helped the Aborigines of the Northern 
South Australia? 


What benefits did the Aborigines gain from the change to the 


‘Australian Constitution in 1967? 
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Australian and New Zealand Association for 
the Advancement of Science (ANZAAS) is a sci- 
entific organization that plays an important part in pro- 
moting the exchange of scientific information through- 
out the Commonwealth of Nations. ANZAAS meets 
every 18 months. Hundreds of papers on scientific sub- 
jects may be delivered during a single meeting, which 
usually lasts about five days. The association publishes 
the Australian Journal of Science. It was founded in 1888 
as the Australasian Association for the Advancement of 
Science. It adopted its present title in 1920. 
Australian ballot. See Ballot. 

Australian Broadcasting Corporation (ABC) is 
responsible for national television and radio services in 
Australia. Most of its funding comes from the Australian 
federal government. 

Organization. The ABC operates 290 television sta- 
tions, including satellite earth stations. ABC radio pro- 
grammes are carried by 150 stations. Radio Australia 
broadcasts throughout the world each day in English 
and eight other languages. The ABC also provides 
school education programmes and funds six symphony 
orchestras, one for each state. 

History. Broadcasting was first authorized in 1923. 
The first station on the air in Australia was 2SB, which 
began transmitting in Sydney on Nov. 13, 1923. The next 
station, 2FC, opened on Dec. 5, 1923. Both stations are 
now owned by the ABC. In 1932 the Australian Broad- 
casting Commission was created. 

The ABC commenced television transmission in 1956 
when stations opened in Sydney and Melbourne, just in 
time to cover the 1956 Olympic Games in Melbourne. By 
1960, the system had been extended to other state capi- 
tals. Colour telecasts began in Australia in 1975, The ABC 
changed its name to Australian Broadcasting Corpora- 
tion in 1983. 

Australian Capital Territory (ACT) is the site of 
Canberra, Australia’s national capital. The ACT covers 
2,359 square kilometres, Much of this area is open 
space. It includes land that is too rough to develop, 
water catchment areas, river corridors, national parks, 
recreation areas, historic and scenic sites, and environ- 
mentally fragile areas. The average rainfall in the area is 
only about 640 millimetres a year. The average tempera- 
ture in February is 19.7 °C. The average temperature in 
July is 5.4 °C. 

In 1901, the British Parliament passed the Common- 
wealth of Australia Constitution Act. This act provided 
for a federal seat of government with a territory of its 
own. Many different sites were considered. In 1909, 

C. R. Scrivener, the New South Wales district surveyor, 
selected the present site of Canberra. On Jan. 1, 1911, 

the Australian Capital Territory came into existence. In 
1915, New South Wales gave an area of 73 square kilo- 


metres on the coast at Jervis Bay to be used as a port for 
the federal capital. 


See also Canberra. 
Australian cattle dog is a breed of dog that origi- 
nated in Australia during the 18005. It was developed 
from several breeds of farm dogs, including collies and 
kelpies. Farmers and ranchers use Australian cattle dogs 
to herd cattle. 

Australian cattle dogs stand from 40 to 50 centimetres 
high and weigh approximately 15 kilograms. They have 


The Australian cattle dog is used to herd cattle. 


short, thick coats and bushy tails. Many Australian cattle 
dogs are blue and may have black, blue, or tan markings 
on the head, and tan markings on the chest and legs. : 
Other Australian cattle dogs are red and many pt te 
speckles all over the body. Puppies are born with whi 
coats. Their colour and markings appear within a few 
months. The Australian cattle dog has been known by je 
several other names, including the Australian i 
Queensland heeler, the Queensland blue heeler, an 
the blue heeler. 

Australian coat of arms contains the badges e 
six states of the Commonwealth of Australia encisa 
an ermine border. The badges give each state phuc 
sentation on the arms. The ermine border Hg 
federation of the states into a single Commonwea А 
The crest of the arms is a seven-pointed gold ке 
gold and blue wreath. Six points of the star repre 
the states and the seventh represents the bows Usually 
ries, The supporters are a kangaroo and an ri 'o sprigs 
the arms are depicted in a compartment wit ne an 
of wattle and a scroll with the word Australia wri s 
it under the arms. But the wattle and the scroll are 
considered an official part of the arms. 

See also Australia, Government of. d ori jet 
Australian Constitution was proclaime be Sori 
1901, when the six separate colonies commi n of AUS- 
the Commonwealth of Australia. See Federatio! 
tralia; Constitution. 

The Constitution defines the powers 
Parliament— that is, the British monarch, wi ‘tative; the 
governor general as the monarch's repre out the 
House of Representatives; and the Senate. t use of 
rules for electing members of the Senate an 
Representatives. 

For an outline of the system of govern 
els, see Australia, Government of. — because the 

Constitutional problems have arisen Ened the Brit: 
Australian system of government has com t with the 
ish style of responsible cabinet govemment тб Е 
American idea of distribution of powers be 
federal government and the states. 

The British style can be seen in t 
tween the /egis/ature (Parliament) an 


f federal 
vho appoints 


ment at all lev- 


he relationship be 
d the executiv? 


authority—the governor general and ministers, who are 
members of Parliament that belong to the party or соа//- 
tion (group of parties) with a majority in the House of 
Representatives. There have been times when one party 
has had a majority in the House of Representatives while 
another party controlled the Senate. 

The writers of the Constitution were concerned with 
protecting the states. For this reason, they decided that 
each state should have the same number of representa- 
tives in the Senate. They also gave the Senate the power 
to change and reject proposed laws coming up to it 
from the House of Representatives. 

Australian flag features the British Union Flag—often 
called the Union Jack—at the upper left on a blue back- 
ground. The Union Flag stands as a symbol of the links 
Australia has with Britain (also known as the United 
Kingdom, or UK) and with the other members of the 
Commonwealth of Nations. Australia also has the South- 
ern Cross, a constellation visible in the Southern Hemi- 
sphere, on its national flag. 

The national Australian flag has four seven-pointed 
stars and one star with five points. These five stars rep- 
resent the constellation of the Southern Cross. Another, 
larger, seven-pointed star represents the six states and 
the federal territories of the Commonwealth of Australia. 
The national flag of Australia is called the blue ensign. 
Another official Australian flag is the red ensign, flown 
by ships of the merchant navy. The white ensign is flown 
by the Royal Australian Navy. The bases used by the 
Royal Australian Air Force display a sky-blue ensign. 

Each of the six states of Australia also has its own 
badge. The state badge is displayed on the blue ensign. 
These flags are used by the states on government build- 
ings. The flag of Northern Territory is not based on the 
blue ensign. It has the stars of the Southern Cross in 
white on a black background, and Sturt's desert rose, 
the territory's floral emblem, in white on an ochre back- 
ground. The state and territory flags are illustrated in the 
Government sections of the relevant articles, such as 
New South Wales. 

The Aborigines have their own flag. The Australian 
Aboriginal flag has a yellow circle at the centre of a 
black upper band and a red lower band. The yellow cir- 
cle represents the sun. The flag is a symbol of the unity 
of the people in their struggle for independence and 
self-determination. See Australian Aborigines. 

History. The new Australian nation had no flag when 
the first federal Parliament was opened in 1901 by the 
Duke of York, later King George V of the United King- 
dom. In Melbourne, the Herald newspaper held a na- 
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tionwide contest for suitable designs for a national flag. 
The federal government raised the prize money of the 
contest to 250 English pounds. 

More than 30,000 people submitted designs to the 
judges. This tremendous response prompted a public 
pageant of flags, given at Melbourne's Exhibition Build- 
ing. The judges divided the prize for the winning design 
equally among five people. The five contest winners 
were Annie Dorrington of Perth, Ivor Evans of Mel- 
bourne, L. J. Hawkins of Melbourne, E. J. Nuttall of Mel- 
bourne, and William Stevens of Auckland. 

A bill drafted in 1903 sought to adopt the winning de- 
sign as the national flag. King Edward VII of the United 
Kingdom agreed, but the bill was not officially adopted. 
Yet the design became accepted and used as Australia's 
flag. The Commonwealth, or federal, star originally had 
six points. In 1908, a seventh point was added to repre- 
sent the states and territories of Australia. Parliament of- 
ficially adopted the flag in 1953. The British queen, Eliza- 
beth II, visited Australia in 1954, and she signed the Flag 
Act during that visit. 

Australian Flying Corps (AFC) was the first air 
force in Australia. The government set up the AFC in 
1916. From 1916 to 1918, four squadrons of the AFC 
fought in the Middle East and in France during World 
War I. After World War I, the AFC was disbanded and іп 
1921, the government established the Royal Australian 
Air Force. See also Australia, Armed services of (His- 
tory); World War I. 

Australian Imperial Force (AIF). See Australia, 
Armed services of (History). 

Australian Inland Mission was an organization that 
provided help for people in the Australian outback. The 
Presbyterian Church established the Australian Inland 
Mission in 1912, following a report on the interior made 
by one of its clergymen, John Flynn. Flynn became or- 
ganizer and superintendent of the mission's work. The 
first bush patrol padres—Robert Bruce Ploughman in 
South Australia and William James Stephens in Western 
Australia—began work in 1913. In 1928, the mission es- 
tablished the Aerial Medical Service. In the following 
year, it installed its first pedal wireless sets at Augustus 
Downs, in northern Queensland. In 1939, the Aerial 
Medical Service became the Flying Doctor Service. 

In 1979, the Uniting Church of Australia and the Pres- 
byterian Church agreed to cease using the name Aus- 
tralian Inland Mission. The successors to the old organi- 
zation are the Uniting Church National Mission Frontier 
Services and the Presbyterian Inland Mission. 

See also Flynn, John. 


The flag of Australia has the 
Southern Cross and the Brit- 
ish Union Jack. A large star on 
the Australian flag represents 
é the states and territories. 
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The Australian kelpie is a sheepdog used in the Australian 
outback or at animal auction yards in the cities. 


Australian kelpie is a sheepdog. Kelpies are ex- 
tremely active, highly intelligent dogs with a natural in- 
stinct for controlling sheep and a tireless enthusiasm for 
work in the Australian outback or animal auction yards. 
Kelpies are lithe, muscular dogs, and they have a tre- 
mendous turn of speed. The kelpie is descended from 
the Scottish short-haired collie. The kelpie has short hair 
and pricked ears, and its coat colours are black, tan, red, 
fawn, chocolate, or smoke blue. The winner of Austra- 
lia's first sheepdog trial in 1872 was called Kelpie (Gaelic 
for water sprite), and the sale of Kelpie's pups gave the 
breed its name. 
Australian Labor Party (ALP) is Australia's oldest 
political party. The party grew out of the labour move- 
ment of the 1890's and many trade unions are still con- 
nected with it. The ALP describes itself as a “democratic 
socialist party’. The party stresses the need to redistrib- 
ute political and economic power, to prevent monopo- 
listic control of industries by large private firms. At fed- 
eral level, there are three factions within the ALP known 
as the Right, the Centre Left, and the Left. 

Organization. ALP membership consists of members 
of local branches and members of trade unions con- 
nected with the party. These members elect delegates to 
state conferences. Each conference elects a state execu- 
tive, the administrative authority for each state branch. 

The national conference meets every two years to de- 
termine party policy. The conference consists of 100 
delegates drawn from each state or territory according 
to population, 4 federal parliamentary leaders, parlia- 
mentary leaders from each state, and 1 delegate from 
Australian Young Labor. The national executive, the 
АІР5 national administrative authority, interprets party 
policy between meetings of the national conference. It 
has 28 members—2 delegates from each state branch; 1 
each from the two territories; the leader and deputy of 
the federal parliamentary Labor Party; leader and deputy 
leader in the Senate; and 12 executive members elected 
by the national conference. 

Caucus is the name given to the party's parliamentary 
members at both state and federal level. The Caucus 
elects the parliamentary leader. 


History. The ALP has a continuous history dating 
back to 1890. During the severe economic depression 
that began in 1890, the trade unions were defeated ina 
number of strikes. These failures pushed them into elec- 
toral action. In 1891, the Labor Electoral League won 35 
of 141 seats in elections to the New South Wales Legis- 
lative Assembly. Comparable successes followed in the 
other colonies. 

In 1899, the world's first Labor government took office 
briefly in Queensland. A minority Labor government led 
by Chris Watson ruled Australia for a few months in 
1904. Andrew Fisher's majority federal Labor govern- 
ment held office from 1910 to 1913. Fisher served a fur- 
ther term as prime minister in 1914 and 1915. : à 

William Morris Hughes replaced Fisher as prime min- 
ister in August 1915. In 1917, Hughes and 23 parliamen- 
tary followers left the Labor Party because it was op- 
posed to conscription for overseas service. In 1929, the 
party was returned to power under James Scullin but it 
failed to deal adequately with the economic depression. 
A split developed within the party and the government 
fell in 1931. In 1943, the Labor Party was elected under 
John Curtin, Ben Chifley became prime minister after 
Curtin's death and led Labor to electoral victory in 1946. 

The party lost the election in 1949. In the 1950s, there 
was another serious split within the party. Members x 
who opposed what they saw as communist influence? 
the trade unions and the ALP formed the Democrit ip 
Labor Party (DLP). The DLP attracted only a small ire: 
of votes but it helped to keep the ALP out of office ү 
more than 20 years because it gave its pe 
the Liberal Party. Labor did not win power at federi т 
level until 1972 when Gough Whitlam led the ро 
victory. In 1975, the Liberal Party in the Senate bloc ra 
the government's supply bills, effectively depriving 
the funds it needed to govern. Р 

In the оа crisis that followed Sir Joh 
the governor general, intervened and sacked ue b 
Whitlam government. The party remained out udis dn 
until 1983 when Bob Hawke led it to victory. йу м 
prime minister and party leader until 1991, whe 
succeeded by Paul Keating. 
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Australian Rules football is a fast, exciting game. Huge crowds watch Australian Football League 
teams compete in Melbourne during the winter. 


Australian Rules football is a highly popular win- 
ter game in the southern states of Australia. Its official 
name is Australian football. invented by Australians, it is 
Played mainly in Australia and Papua New Guinea. 

Every Saturday afternoon in winter, more than 500,000 
spectators flock to the major club competitions in South 
Australia, Canberra, Northern Territory, Tasmania, Victo- 
ria, and Western Australia. Teams from Sydney, Perth, 
and Brisbane also compete with leading Melbourne 
teams, Australian Rules football is a game of great pace 
and spectacle, Players drive the ball back and forth with 
long kicks and quick handpasses and stop it with high 
Catches called marks. 

An Australian Rules football team consists of 18 play- 
ers and 2 interchange players, who can be substituted 
on and off at any time to replace players who are injured 
or out of form. During a match, each team tries to score 
as many points as possible. It also tries to prevent the 
Opposition from scoring. A goal counts as six points and 
à behind as one point. The team that scores the highest 
number of points wins the match. 


A game of football 


A game of Australian Rules football lasts 100 minutes 
of actual playing time, divided into equal quarters. This 


time includes neither the intervals between quarters nor 
extra time, which occurs when a ball is out of bounds or 
after a goal is scored. 

Quarter time, the interval between the first and sec- 
ond quarters, lasts 5 minutes. Half time, the interval be- 
tween the second and third quarters, lasts 20 minutes. 
Three-quarter time, the interval between the third and 
final quarters, lasts 6 minutes. Teams change scoring 
ends at the end of each interval in order to share any 
field advantage. 

The start of a game. The opposing captains toss a 
coin to decide the direction in which each team will kick 
in the first quarter. The two teams then take their places 
on the field. 

On each team, 15 players take up set positions, with 
the forwards (attackers) at the end toward which the 
team is kicking. The backs (defenders) at the other end 
of the field mark (guard) the other team's forwards. The 
centre line players take up positions across the centre of 
the ground. Another three players of each team make 
up the following division, or ruck. A division consists of 
a ruckman, a ruck rover, and a rover. These followers 
should follow the ball wherever it goes. Each team has 
three players on the field designated as the second 
ruck—two other ruckmen and a second rover. If a mem- 
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ber of the first ruck needs a rest from following the ball, 
he changes with his counterpart, and “rests” in one of 


the 15 fixed positions. When the second ruckman or sec- 


ond rover gets tired, he returns to his fixed position 
again. 

At the start of a game, members of the first rucks of 
the opposing teams take up positions around the centre 
circle. The umpire begins the game by bouncing the 
ball in the circle. He holds the ball evenly and tries to 
get a straight, high bounce. When the ball is in the air, 
the opposing ruckmen vie with each other in trying to 
hit the ball with their fist or palm to the rover, or possi- 


bly to the centreman. But there is no fixed method of po- 


sitioning at the centre bounce. Only four players from 
each side are allowed inside the 45-metre square when 
the ball is bounced, 

From the bounce, players knock, punch, or kick the 
ball forward, backward, or sideways. Their main objec- 
tive is to get the ball and then to either kick for goal or 
pass the ball to a teammate in a more advantageous po- 
sition with a footpass or a handpass. 

The play. The forwards try to move into positions 
that allow the player with the ball to pass to them with- 
out giving the defenders a chance to intercept it. The 
defenders try to keep as close as possible to the for- 
wards they are marking in order to stop the pass and 
the attacking movements. Each player has to think for 
himself. 

The player with the ball must quickly notice which of 
his teammates is in a good position, and pass the ball to 


him. This player tries to kick for goal or pue ba 
to another teammate in a still better position. € ia 
has to pass the ball to a teammate who is pee 
is, breaking away from his opponent and, at the 

time, calling for the ball. PT 

If the д receiving the ball marks с 
he is fouled by an opponent, he is entitled to e S 
His opponent tries to beat him to the mark, al uit 
spoil the mark by knocking or punching tho markis 
Even if his opponent only touches the bal es mpire 
possible, and the umpire calls play on. If ы dee 
awards him a free kick, the player either p es he 
elects to stop and have a set kick. The place и det 
player marks the ball is also known as the n и dificul 
ponent stands on this mark to make the kic 
as he can. nd- 

If the player with the ball wishes to бардо hand 
pass) it to a teammate, he must hold the ba 5 nd The 
and hit it with the clenched fist of the other т È de © 
player receiving the hand pass must play we ball for 
break away from his opponent and drive t s iano 
ward once again. Sometimes he finds himas s 
posed and runs with the ball instead of kic rs ball on 
straightaway. But he must bounce or touch t 
the ground every 15 metres. osts, 

алад А oh end of the ground, мойта alled 
called goa/ posts, are flanked by shorter е line, an 
behind posts. The four posts are in a straig only if he 
are 64 metres apart. A player can score à g oe 
kicks the ball between the goal posts and it is 


Running for the ball, players compete for possession. In Aus- 
tralian Rules football, players are allowed to knock the ball in 
any direction. 


touched before it passes through the posts. He can kick 
agoal from any direction or distance, and the ball can 
bounce through the goal posts or go through higher 
than the posts. If the ball passes between a goal post 
and a behind post, it counts as a behind, even if the ball 
has been touched beforehand. The same applies if the 
ball hits a goal post. If the ball hits a behind post, it is 
out of bounds. 

Restarting play. When a team scores a goal, the cen- 
tral umpire restarts the game by bouncing the ball in the 
centre circle. When a team scores a behind, a defender 
of the other team, usually the full back, kicks off from in- 
side a rectangle drawn from the goal posts. The rectan- 
gle is 9 metres long and 64 metres wide. The full back 
can kick off in any direction he chooses, but usually 
kicks the ball out to one flank. This makes it difficult for 
the players of the opposing team to shoot at goal. If the 
full back goes outside the rectangle before kicking the 
hall, the umpire brings the ball back and bounces it on 
that line, 

, When a ball goes out of bounds, the boundary um- 
Pire signals to the central umpire. The central umpire 

alts play and brings the ball back to the out-of-bounds 
Spot. The boundary umpire then restarts the game with 
throw-in, throwing the ball high over his head be- 
tween 10 and 15 metres into the field. Opposing ruck- 
Men usually contest the throw-in. They try to hit the 

ll down to the rover or to one of their other team- 
Mates, 

„Controlling play. Іп the Victorian Football League, 
Ух umpires control an Australian Rules football match— 

5 central umpires who are responsible for upholding 

e laws of the game, two boundary umpires, and two 
= umpires, The central umpires are the main refer- 
p The other umpires must wait for their all-clear sig- 

t efore they act on their decisions. з 

Wo timekeepers, опе from each club, аге responsi- 
v for keeping the playing time. They record the actual 
s. Ing time on special timepieces, and rely on hand 

Snals from the central umpires when play has been 
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held up. Lost time varies, but is usually between 4 and 6 
minutes a quarter. 


Playing good football 


A good footballer should be capable of playing in a 
number of positions. Often, a coach makes his players 
change positions in an endeavour to gain a winning 
break or to prevent an opposing player from dominat- 
ing the game. A footballer must be able to kick the ball 
well with either foot, know when and how to use any of 
five kinds of kicks, and be able to place the ball accu- 
rately with a footpass and a handpass. He must be able 
to mark from any position, bump and tackle an oppo- 
nent, avoid a tackle by twisting and weaving, and 
bounce the ball correctly. 

The followers are virtually a team within a team. 
Many experts consider the ruck to be the "powerhouse" 
of ateam. Good ruckwork often takes years to perfect. 
Ruckmen and rovers must develop a close understand- 
ing of each other. 

A ruckman is usually a tall, strong man who is capable 
of leaping high, and who possesses good judgment in 
taking high marks or in contesting a bounce or a 
throw-in. A good ruckman must be able to vary the style 
of his play. If he does not, an opposing ruckman can 
quickly learn to counter him. 

A rover is usually a small, fast, and clever player. He is 
often one of the best players in the team. A good rover 
must be able to pick up a ball quickly in a pack of play- 
ers, weave around opponents after receiving the knock 
from his ruckman, and break away to put his team into 
attack. 

Centre line players consist of two wingmen and a 
centreman. These players perform dual roles, alternat- 
ing between being defenders and forwards. They have 
to know when to defend and when to attack. When the 
opposing side has the ball, they usually defend, making 
sure that their centre line opponents do not receive the 
ball. When their own side has the ball, they try to get 
away from their opponents to be free to receive a foot- 
pass or a handpass. 

Centre line players are usually good kickers who can 
pass the ball accurately to forwards. Wingmen are usu- 
ally relatively small, fast men—they may have to make 
long dashes for the ball. Good centre line players know 
how each forward likes the ball to be passed to him. 
They must know the manner of play of each defender, 
because they must receive his kicks. 

Forwards try to beat their opponents either by skill 
or by speed, and score goals or help in scoring them. 
Many people believe that a forward has a more difficult 
task than a defender has. A forward generally has to 
make a full turn when he receives the ball before he can 
kick it toward the goal. But a defender often has only to 
keep going straight on to clear the ball. 

A good forward knows the kicking capabilities of all 
players who are going to kick to him. He watches the 
ball intently when it is being kicked to him. Even from 60 
metres away, he can see if a pass is going to be accurate 
or slightly off line. He gets in front of his opponent to re- 
ceive and control the ball. 

Forwards should keep strictly to their own positions, 
and not crowd other forward positions. If play becomes 
crowded in the forward lines, players have difficulty in 
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creating opportunities for clear, unhurried shots at goal. 
By keeping to their positions, forwards create plenty of 
space in which to move and in which to use their skills. 

A half forward flanker must be a specialist in his posi- 
tion, because his spot on the field is often by-passed. He 
must be patient and must not crowd the centre half for- 
ward or the full forward. 

A centre half forward is usually a mobile, high- 
marking player who can either make short passes to his 
full forward or kick goals from a long way out. 

A full forward is usually the “goal getter” of a team. He 
must be good at kicking and marking. A good full for- 
ward is agile enough to scoop up the ball from the 
ground quickly and to leap high for marks. He can kick 
goals from a long way out from set kicks, or from sharp 
angles with quick snap shots. 

Forward pockets should keep out of the way of the 
full forward to give him plenty of room to lead for a pos- 
sible pass. A ruckman resting in a forward pocket can 
move into the goal square as the full forward leads out, 
giving the kicker a choice between a short pass to the 
full forward or a long kick to the goal square. If the ball 
comes high, a rover resting in a forward pocket should 
move toward it and should gather it if other players can- 
not. 

Defenders try to prevent their opponents from get- 
ting a footpass or a handpass. They must beat their op- 
ponents to the ball, punch the ball away when their op- 
ponents leap for a mark, tackle quickly, and guard 
closely. They must be determined to get the ball, and 
must be willing to attempt tackles that appear hopeless. 
Defenders should place themselves on the inside of 
their opponents, forcing the opposing forwards to play 
near the boundary line. These tactics make accurate 
shooting at goal more difficult. 

Defenders must be prepared to sacrifice their own 
game for the sake of their team. For example, a defender 
might take a brilliant mark over a forward. But, if the for- 
ward outmarks him, the resulting kick from the mark 
may score an easy goal for the opposing team. Most de- 
fenders try to prevent this possibility by spoiling the 
mark. 

The full back and the two back pocket players should 
avoid taking risks, because errors of judgment in this 
area allow opponents to score. But the centre half back 
and the two back flankers can attack, as well as defend. 
In fact, a half back who leaves his forward and dashes 
out to gather the ball can send his team into attack with 
a good kick. 

Talking between players helps create teamwork on 
the field, especially in the back lines. A word from a 
teammate at the right time gives a player confidence 
that he is doing the right thing or warns him that an op- 
ponent may tackle him from behind. 

Handling the ball. Handballing is a major method of 
passing the ball. To handball, hold the ball firmly in one 
hand and punch it with your other hand. You are not 
permitted to throw the ball to another player, nor are 
you allowed to throw the ball up and then hit it. You may 
use a handball to get out of difficulties or create an at- 
tacking movement. If you are unable to kick the ball, you 
may be able to handball it quickly to a teammate. You 
may also handball it to a teammate who is in a better at- 
tacking position, even when you could kick it yourself. 


Marking the ball is one of the most impressive fea- 
tures of Australian Rules football. One of the fundamen- 
tals of marking is to keep your eyes on the ball. Judge 
the flight of the ball and leap only when you consider it 
necessary. 

For an overhead mark, you should extend your arms 
and stretch your fingers out and slightly forward to 
meet the ball. Try to grasp the ball rather than let it 
strike your hands. 

For a chest mark, allow the ball to hit your chest in- 
stead of trying to catch it with your hands. As the ball 
hits your chest, wrap your arms tightly around it and 
hug it to your body. If you are marking a ball with the 
wind behind it, come from behind your opponent, be- 
cause the ball is likely to travel farther. If the wind is 
blowing against the ball, try to get in front of your oppo- 
nent, because the ball is likely to drop short suddenly. 

Bouncing the ball correctly takes practice. Throwthe 
ball down straight, at an angle of about 45 degrees to 
the ground. You will find it hard to do at top pace, even 
when the ground is firm and dry. On wet ground, most 
players touch the ball on the ground, even though it is 
slower. 

Kicking. A good team has players who can pass to 
one another accurately and who can kick for goal with 
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Backing up a player who has the ball, a teammate is readyto 
receive the ball if the ball carrier gets into difficulties. T 
Blind turn is an evasive movement that causes the te Ys 
is behind to go one way while the player with the ball дош 
back the other way. 
Centre line is an арай line across the field halfway be 
tween the goals, Players positioned along the line are ee 
centre line players. They are left wing, centre, and rig 
Chest mark is a mark taken on the chest. 
Crumb is a ball that drops from the hands of a pir and 
Fingertip mark is a high mark in which a player cate 
holds the ball with his фир. 5 
means to leap high for the ball. n 
Fee kick is a оину the umpire awards to one player whe 
his opponent breaks the rules of the game. | near the 
Full back line is an imaginary line across the ova Hea 2 
goals. The full back position is in the centre of ths jinsi 
pocket positions lie on either side of the full back p: team. The 
Full forward line is the full back line of the opposa е for- 
full forward position lies in the centre of the line wi 
ward pocket positions on either side. tr 
I line is an imaginary ins from the cen! 
oal to the centre of the other goal. i- 
Half back line is an imaginary line across the oval Prayers 
mately halfway between the centre line and ле D back flank, 
positioned on this line are half backs. Th у are le 
centre half back, and right back flank. ing team. 
Half forward line is the half back line of the opposing а and 
The half forwards are left forward flank, centre half fo 
right forward flank. 
Key position is the term for any position alon 
line. The term applies to full forward, centre ha 
tre, centre half back, and full back. tin 
Pack is a term used for a group of players сотре air 
other when the ball is either on the ground or vas of an oppo” 
Ride occurs when a player uses the hip or shou 
nent to gain extra height as he leaps for a mark. 
Screamer is a spectacular high mark. who has 
ling involves protecting the teammate 
ball by preventing opponents from tackling him. onent’s chest 
Shirtfront is a shoulder bump delivered to an орр 


back 


е of one 


„goal 
the goal-to 9 i 
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Handling the ball Ball handling i i i 
г g involves the techniques of handballing and markii i -passi 
technique. Marking is used to catch such passes. 5 чена зергтеу d rig сага. 


Overhead marking is best 
done with arms extended, the 
hands pushed forward, and 
the thumbs raised to catch the 
top half of the ball. 


Marking is done with 
your hands held in front 
of you. Grasp the ball 
firmly with your hands. 


certainty. Good players know when to use a particular 
kind of kick. 

To drop kick correctly, drop the ball at an angle of 
about 45 degrees to the ground, with the long seam of 
the ball in line with your target. Kick the ball just after it 
hits the ground, keeping your toes pointed downward. 
Swing your kicking foot right through to gain distance 
With the kick. Keep your head down and your eyes on 
the ball. The drop kick was once popular, but it is sel- 
m used today because it involves a high possibility of 

or. 

i The stab kick is similar to the drop kick but is used for 
ast passing over short distances. To stab kick, drop the 
ball at an angle of about 60 degrees to the ground and 
ы to your body than you would for a drop kick. Kick 
^ ball with a stabbing action just as it hits the ground. 
' not follow through. Like the drop kick, the stab kick 
em used because it involves a high possibility of 
^ The punt kick is the simplest kick. It requires less bal- 
“ag and care than any other kick. Players use it when 
dit. have little time to kick carefully. But punt kicks are 
ifficult for other players to mark, because the ball 


Handballing is a method of passing the ball by holding 
the ball firmly in one hand and hitting it with the other 
hand. When punching the ball, use the joint knuckle of 


your first finger. 


N 


( 
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Overspin Underspin Flat Float 


Spinning the ball is done in different ways. To give the 
ball an overspin action, strike the ball under the joining 
seams. For an underspin, strike the ball above the join- 
ing seam. To make the ball float, strike the ball on the ad- 
joining seams. This handpass is used especially in wet 
weather. 


moves unevenly through the air. To punt, kick the ball 
when it is about 40 centimetres above the ground, with 
a good follow-through. 

The torpedo punt is a punt kick that causes the ball to 
spin like a torpedo. Most players use this kick when they 
are kicking into a wind. To make a torpedo punt, hold 
the ball at an angle to your body and kick it slightly on 
the side of your boot. 

The drop punt is another form of punt kick. It is so 
named because the ball spins end over end, as in a drop 
kick But the ball travels more slowly than in a drop kick 
and gains less distance. Drop punts are effective for 
passing on a wet day or for kicking when off-balance. To 
drop punt, hold the ball almost vertically, with the long 
seam in line with your target. Try to kick the ball on the 
spot where the four seams meet. 

Tackling. A player can tackle only the player who has 
possession of the ball. He can grasp the other player 
only between the shoulders and the knees. If he tackles 
above the shoulder, the umpire awards a free kick for 
“over the shoulder’ or “around the neck.” If he tackles 
below the knees, the umpire awards a free kick against 
him for “tripping.” The umpire also awards a free kick to 
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Kicking the ball 


Kicking is used to pass the ball and to score goals. A player must adjust his kicking technique to 
account for the amount and direction of the wind and the distance the ball must travel. 


The drop punt is the most-used kick in present-day football. Hold the ball in one hand and re- 
lease it by taking your hand away so that the ball will drop at nearly a right angle to the boot. 


any player who is tackled when he does not have the 
ball. But a player with the ball may be fairly bumped by 
an opponent who uses his hip, shoulder, chest, arm, or 
hand. When the player with the ball is tackled, he must 
kick the ball, handball it, or at least try to do either. He 
cannot hold or just drop the ball. 

A player may also shepherd a teammate who has the 
ball by keeping opposing players away from him. He 
may push or shoulder an opponent in the chest or side, 
provided that the opponent is within 5 metres of the 
ball. A player usually shepherds a teammate by extend- 
ing his arms between him and the Opponent. But he 
must not hold the opponent back, nor keep him from 
leaping for a mark or a throw-in. 

Penalties. The central umpire usually awards free 
kicks against players for illegal tackling, holding a player 
who does not have possession of the ball, handballing 
incorrectly, wasting time, and holding or dropping the 
ball when held. The umpire also awards a free kick 
against a player who interferes with a player who is 
going for a mark or a throw-in. 

Sometimes, the umpire must bounce the ball, as in 
restarting play. For example, if a player tackles the player 


Т тріге 
who has the ball and holds the ball onto in players 
must bounce the ball. This also occurs when K of players 
mark the ball at the same time or when a pac 


keep the ball from being played freely. 
Organization of football 


Australian Rules football is played mainl tralia But 
Australia, Tasmania, Victoria, and Western wie states 
the game is also gaining popularity in the Ss estimate 
and in the Australian Capital Territory. Expe lay in com 
that about 300,000 enthusiasts of the game P ghee 
petitions throughout Australia, not including f 
competitions. anize 

jaro football teams, entirely amateur ado popular 
by adults, are among the major reasons e small tow? 
ity of the game. Local teams in every geni т the ages 0 
and city play in competitions for boys un ron Usu- 
12, 14, 16, and 18, and in open-age compa play ei€ 
ally, 8 to 12 clubs in an area band together through 
other. Many skilled young players progress oti senior 
each grade until they become full спорна Many 
team. Local competitions are strictly — coaches 
clubs employ part-time playing or nonplaying 


yin South 


Each state has a major competition in its capital city. 
Players are paid for playing in this major league. Some 
players are professional, but most have careers separate 
from football. For these players, football is only a part- 
time occupation. 

Associations. The National Australian Football Coun- 
cil (NAFC) is the controlling body of Australian football 
throughout Australia. It has headquarters in Melbourne. 
The NAFC is responsible for advancing the game 
throughout the country and for making changes and ad- 
ditions to the existing laws. In addition, each state has its 
own controlling body. These are the Australian Football 
League, the Victorian Football Association, the South 
Australian Football League, the Western Australian Foot- 
ball League, the Tasmanian Football League, the 
Queensland Football League, the New South Wales 
Football League, and the Canberra Football League. 

Every football club is affiliated with the controlling 
body in its state. In Victoria, South Australia, Western 
Australia, and Tasmania, officials from the major league 
clubs personally represent their clubs at the meetings of 
the controlling bodies. 

The major league clubs are: 

Australian Football League (AFL). Adelaide, Brisbane, 
Carlton, Collingwood, Essendon, Fitzroy, Footscray, 
Geelong, Hawthorn, Melbourne, North Melbourne, 
Richmond, St. Kilda, Sydney (formerly South Mel- 
bourne), and the West Coast. 

South Australia. Central Districts, Glenelg, North Ade- 
laide, Norwood, Port Adelaide, South Adelaide, Sturt, 
West Adelaide, and The Eagles. 

Western Australia. Claremont, East Fremantle, East 
Perth, Perth, South Fremantle, Subiaco, Swan Districts, 
and West Perth. 

Tasmania. Clarence, Glenorchy, Hobart, New Norfolk, 
North Hobart, and Sandy Bay. 

Interstate competitions. Representative teams from 
the major league clubs of Victoria, South Australia, and 
Western Australia play against each other in State of Or- 
igin matches on an annual basis. From time to time, the 
remaining states play in State of Origin matches. 
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Each year, amateur clubs from Victoria, South Aus 
tralia, Western Australia, and Tasmania stage an inter 
state carnival. Officials choose an Australian Amateur 
team from the 20 best players at this carnival. This team 
then competes in the "open" Australian Championships 
The Australian Championships consist of two sections. 
In section 1, representative teams from the football 
leagues of Victoria, South Australia, Western Australia 
and Tasmania compete against each other. In section 2, 
representative teams from Canberra, Queensland, New 
South Wales, and the Australian Amateur teams com- 
pete against each other. At the end of this carnival, offi- 
cials select an all-Australian team from the 20 best play- 
ers. 

Awards for players. In the major competitions of 
each state, central umpires choose the three best and 
fairest players in each match, and submit their names to 
the controlling bodies. The umpires select the best play- 
ers on skill and personal behaviour. They award the best 
players 3 points, the second best 2 points, and the third 
best 1 point. 

At the end of the season, the footballers with the most 
points win "best and fairest’ awards. The award for each 
state is: 


IER Brownlow Medal 

.. Magarey Medal 
......Sandover Medal 
.. William Leitch Medal 

J. A. Grogan Medal 
Phelan Medal 
.... Mulrooney Medal 


Australian Football League 
South Australia .......... 
Western Australia 
Tasmania . 
Queensland .... 
New South Wales 
Canberra 


History 


Australian Rules football started in the early 18505, 
when immigrants developed a game based on Gaelic 
football. Early games were rough-and-tumble affairs 
with few rules. During the late 18505, boys from Scotch 
College, Melbourne, began playing with footballs that 
their sports master imported from Britain. In 1858, they 
challenged boys of Melbourne Grammar School to a 
football match. Each team consisted of 40 players. The 


Australian footballers play 
mainly in South Australia, Tas- 
mania, Victoria, and Western 
Australia. But the game is 
gaining popularity in other 
parts of the country. 
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Ron Barassi was a player, captain, or coach in 10 Victorian 
Football League Premierships. 


two sets of goal posts were 1.6 kilometres apart, and the 
first team to score two goals won the match. After al- 
most 5 hours of play, the only score was one goal by 
Scotch College. The match was abandoned. Many ex- 
perts believe that this match was the first game of Aus- 
tralian Rules football. 

In 1859, H. C. A. Harrison and Tom Wills drew up the 
first set of rules for the Melbourne Football Club. But 
the rules did not provide for umpires. Captains had to 
claim free kicks from the opposing captains. Officials ap- 
pointed the first umpire in 1872. 

In both Victoria and South Australia, interclub com- 
petitions became popular and well-organized. In 1877, 
matches between colonies began when two Melbourne 
clubs visited Adelaide to play against the local teams. 
That same year, Melbourne clubs formed the Victorian 
Football Association. Soon there were too many clubs 
for the one competition in Victoria. The association 
formed two competitions—one for clubs in inner Mel- 
bourne, the other for clubs in outer Melbourne. In 1896, 
the inner clubs formed their own association. They 
called it the Victorian Football League. During this time, 
clubs in other parts of Australia formed football associa- 
tions. In 1877, four Adelaide clubs formed the South 
Australian Football Association. In 1885, four Perth clubs 
associated themselves in the Western Australia Football 
Association. In Tasmania, three clubs formed the Tasma- 
nian Football Association in 1906. The Australian Na- 
tional Football Council was also formed in 1906. In 1908, 


the council held the first Australian Football Champion- 
ships, which Victoria won. 


Famous players 


Victoria. One of the most famous players in the his- 
tory of Australian Rules football was Roy Cazaly, whose 
spectacular high marks inspired crowds to shout "Up 


there, Cazaly!“ when he leapt for the ball. The cry caught 
on, and during World War 1, infantrymen shouted itas 
they went into battle. Many experts believe that Bob 
Pratt and John Coleman were the two greatest full for- 
wards in the history of the game. In 1934, Pratt kicked a 
record 150 goals in one season. In 1950, Coleman kicked 
120 goals. He also headed the goal-kicking list four 
times. 

In the late 1960's and early 19705, Peter Hudson made 
150 goals in a season in 1971, the fourth successive year 
he had scored over 100 goals in a year. Four players 
have won the Brownlow Medal three times—Haydn 
Bunton, Dick Reynolds, Bob Skilton, and lan Stewart. 
Three of these players were rovers and the other a cen- 
treman, Ivor Warne Smith, Roy Wright, Keith Greig, and 
Peter Moore have each won the Brownlow Medal twice. 
Among other famous players from Victoria аге the fol- 
lowers Ron Barassi and Jack Dyer, the centre half for- 
ward Laurie Nash, and utility players Ted Whitten and 
Kevin Murray. 

South Australia. Enthusiasts often refer to the years 
between 1929 and 1941 as the "Farmer era.” Full forward 
Ken Farmer kicked 1,419 goals during his career, scor- 
ing more than 100 goals in each of 11 successive sea- J 
sons. Dan Moriarty won three successive Magarey bee 
als. Bob Hank, a centreman, won two successive medals 
and played 224 games for his club, Torrens. Lindsay 
Head, a centreman and rover, won his third Magarey 
Medal in 1963. He was awarded the M.B.E. for his serv- 
ices to sport in the state. Other famous players from 4 
South Australia include Vic Richardson, who also play' 
for Australia at cricket, and Foster Williams. ( 

Western Australia. "Polly" Farmer, а тиб чи 
perhaps the best footballer that Western ies i 
produced. He won the Sandover Medal in " pe 
1960. Haydn Bunton won three Sandover Me ne 
his son won one. Barry Cable, Mervyn Мао a 
Billy Walker also won three. Bill Mayman playe hi 
three states in successive Australian champions! Ip 
Western Australia, South Australia, and Tasmania. 

Tasmania. Rex Garwood won the William Lev. 
Medal three times—in 1951, 1955, and 1958. ome 
mous players for Tasmania include Albert Collier, 
Hislop, Mal Pascoe, and Darrel Baldock. 


See also Barassi, Ron; Bunton, Haydn; Cazaly, 
Coleman, John. 
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1, A game of football 

A. The start of a game 
B. The play 
C Scoring 
D. Restarting play 
E. Controlling play 

Il. Playing good football 
A. The followers 
B. Centre line players 
C Forwards 
D. Defenders 
E. Handling the ball 
F. Kicking 
G. Tackling 
H. Penalties 

Ill. Organization of football 
A Associations 
B. Interstate competitions 
C Awards for players 


The Australian terrier has a harsh, straight coat. 


IV. History 
V. Famous players 
A. Victoria 
B. South Australia 
C Western Australia 
D. Tasmania 


Questions 


How did Australian Rules football develop? 

How does the umpire begin the game? 

What three players make up a ruck? 

How is a hand pass made? 

When can a player be tackled? How? 

What is shepherding? 

When running with the ball, how often must the player touch 
the ball to the ground? 

What kind of player makes a good rover? 

What is a fingertip mark? A chest mark? A drop punt? 


Australian Security Intelligence Organization 
(А810) gathers and evaluates information that its direc- 
tor general considers is relevant to the security of the 
country. Much of this information is secret. The attorney 
general is responsible to Parliament for ASIO. The fed- 
eral government set up ASIO in 1949. 
Australian terrier is a small dog once used to guard 
mines and tend sheep in Australia. People now keep 
them chiefly as pets. It has a harsh, straight coat, with a 
Soft-haired topknot on the head. The coat may be blue- 
or silver-black, with tan markings on the head and legs. 
It weighs about 5.5 to 6.5 kilograms. It originated in Aus- 
tralia about 1885 and is related to other terriers. 
Australind is a tract of land on the Leschenault Inlet, 
about 145 kilometres south of Perth, Australia. Aus- 
tralind is famous as the site of an unsuccessful settle- 
Ment between 1841 and 1845. Influenced by the theories 
of Edward Gibbon Wakefield, businessmen in London 
formed the Western Australian Company and bought 
the land. They then sold it as farming land to intending 
Colonists, using the money to pay for the migration of la- 
Ourers, The first settlers found the land unsuitable for 
‘arming. Within five years, Australind was deserted. 
Australites are small, glasslike stones found in the 
Southern part of Australia. Early miners called them but- 
ton stones, blackfellows’ buttons, or emu stones. Most 
Such stones are about 2.5 centimetres in diameter and 
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are black or dark green. Similar stones are found in 
other parts of the world. Scientists call all such stones 
tektites, but are uncertain of their origin. Some scientists 
believe that tektites are tiny meteorites, Others believe 
that they were formed by the impact of meteorites. 

See Tektites. 

Australoids are members of the racial group consist- 
ing of the Australian Aborigines. Anthropologists put 
Australoids outside the Mongoloid and Negroid stocks. 
But they disagree about whether to regard them as a 
distinct fourth stock or as connected ancestrally with the 
Caucasoid stock. Most Australoids have brown skin, 
wavy hair, heavy jaws, full mouths, and broad, flat noses. 

See Australian Aborigines; Races, Human. 
Australopithecus is regarded by most anthropolo- 
gists as the earliest type of creature which was similar to 
human beings. These creatures lived in Africa from 
more than 4 million years ago to between 2 million and 
1 million years ago. The term Australopithecus comes 
from the Latin word australis, meaning southern, and 
the Greek word pithekos, meaning ape. It refers to the 
genus. Members of the genus are called austra/opithe- 
cines. These creatures are thought to have been the first 
hominids. A hominid is a member of the scientific family 
which includes all human beings and prehistoric hu- 
manlike creatures. 

Many anthropologists identify five species of Austra- 
lopithecus. These species and their origins are (1) Aus- 
tralopithecus ramidus, about 4.5 million years ago in 
eastern Africa; (2) Australopithecus afarensis, about 33 
million years ago in eastern Africa; (3) Australopithecus 
africanus, about 24 million years ago in southern Africa; 
(4) Australopithecus boisei, about 24 million years ago 
in eastern Africa; and (5) Australopithecus robustus, 
about 2 million years ago in southern Africa. 

Most, if not all, species of australopithecines stood 
upright and walked on two legs. A. ramidus is the only 
species that may not have done so. Australopithecines 
were about 120 to 150 centimetres tall and had a brain 
about one-third the size of a modern human brain. Most 
scientists believe human beings developed from the 
smaller australopithecines. 

Australopithecine fossils were first found in 1924, 
when Australian-born anthropologist Raymond Dart dis- 
covered a child's skull at Taung, near Vryburg, South Af- 
rica. Dart named the creature Australopithecus africanus 
and believed that it was a hominid. But most scientists 
considered it was an extinct ape. More complete fossils 
found during the following 35 years in Africa convinced 
scientists that Australopithecus was a hominid. 

Some of the oldest australopithecine fossils were dis- 
covered during the 19705. In 1974, researchers led by 
American anthropologist Donald C. Johanson found 
parts of a humanlike skeleton at Hadar, Ethiopia. The 
creature, nicknamed “Lucy,” was between 3,000,000 and 
3,600,000 years old. The researchers classified the skele- 
ton as a new species, which they called Austra/opithe- 
cus afarensis. In 1978, a team led by British anthropolo- 
gist Mary Leakey found 3,700,000-year-old humanlike 
footprints at Laetoli, Tanzania. They indicate that human- 
like creatures walked upright long before people began 
making stone tools about 2 million years ago. 

See also Prehistoric people (Prehuman ancestors); 
Homo habilis; Leakey family. 
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A picturesque village nestles in a valley high in the Alps of western Austria. The ruins of a castle, 
right, overlook the village and the neat farmlands nearby, The majestic snow-capped Alps and 


their foothills cover most of Austria. 


Austria 


Austria is a small country in central Europe famous for 
its beautiful mountain scenery. The towering Alps and 
their foothills stretch across the western, southern, and 
central parts of the country, In many areas, broad, green 
valleys separate the mountains. Austria has many lovely, 
mirrorlike lakes. Thick forests cover much of the coun- 
try's land. 

Austria has no coastline. It shares boundaries with 
Switzerland and Liechtenstein to the west; Germany and 
the Czech Republic to the north; Hungary and Slovakia 
to the east; and Slovenia and Italy to the south. Vienna, 
Austria's capital and largest city, lies on the Danube 
River in the northeastern part of the country. 

Most Austrians live in cities and towns. About a fifth 
of the people live in Vienna. Austrians enjoy good food, 
outdoor sports, and the arts. They take great pride in the 
fact that their country has long been a leading cultural 
centre of Europe. The cultural institutions, winter sports 
facilities, and scenic beauty of Austria attract millions of 
tourists each year. 

Austria was once one of the most powerful countries 
in Europe. The royal Habsburg (or Hapsburg) family 
began to gain control of Austria in the late 12005. In 
time, the country became the centre of a huge empire 
that was ruled by the Habsburgs. This empire collapsed 
after World War | ended in 1918. Austria then became a 
republic and went through a long period of economic 
difficulty and political unrest. In March 1938, German 
soldiers marched into Austria and made it part of Ger- 
many. After World War 11 (1939-1945), the Austrian re- 
public was restored. 


Since the early 19505, Austria has become теа 
ingly industrial, and its economy has grown se 
The country has also achieved political ашу Mt 
as a neutral nation, Austria serves as a channel d Ei 
exchange of ideas between Western E urope opi due 
Europe. Many refugees from Communist coun ge 
às East Germany (now united with West бета 
Нипдагу е caped into Austria. The refugees the 
on to other non-Communist countries. 
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Agriculture 
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Government 


Austria is a federal republic made up of nine prov- 
inces: Burgenland; Carinthia; Lower Austria; Salzburg; 
Styria; Tyrol (or Tirol); Upper Austria; the city of Vienna; 
and Vorarlberg. Its Constitution was adopted in 1920. All 
Austrians aged 19 years and older may vote. 

The president is Austria's head of state. The people 
elect the president to a six-year term. The president may 
serve any number of terms but no more than two in a 
row. The president's duties are largely ceremonial. They 
include appointing ambassadors and acting as com- 
mander in chief of the armed forces. But the president 
does not have the power to declare war or to veto (re- 
ject) bills passed by Parliament. 

The chancellor and cabinet run the Austrian gov- 
ernment. The chancellor (prime minister) serves as head 
of government. Generally, the president appoints as 
chancellor the leader of the political party with the most 
seats in the Nationalrat (National Council). The National- 
rat is the more important of the two houses of the Aus- 
trian parliament. On the chancellor's advice, the presi- 
dent also appoints members of the Cabinet to head the 
government departments. The chancellor and Cabinet 
form government policies and are responsible to the 
Nationalrat. The Nationalrat may force the chancellor 
and Cabinet to resign by rejecting their policies ina 
vote of no confidence. 

The parliament. The Nationalrat forms the lower 
house of Austria's parliament. The upper house is called 
the Bundesrat (Federal Council). The Nationalrat has 183 
members, elected by the people to four-year terms. But 
the Nationalrat may dissolve itself at any time, or the 
president may dissolve it on the chancellor's advice. 
New elections then take place. The Bundesrat's 63 mem- 
bers are elected by the country's nine Landtags (provin- 
cial legislatures). Members of the Bundesrat serve as 
long as the Landtag that chose them stays in power. The 
number of members a province has in the Bundesrat 
varies according to population. 

Provincial and local government. The people in 
each province elect Landtag members for four- to six- 
year terms, depending on the province, Each Landtag 
chooses the governor of the province. The provinces 
are subdivided into about 2,320 communes (units of 
local government). Voters in each commune elect a gov- 
erning council, which selects one of its number to serve 
às mayor. Vienna is both a province and a commune. Its 
communal council serves as the provincial legislature, 
ànd its mayor serves as governor. 

Political parties. Two political parties usually share 
the great majority of the seats in the Nationalrat. They 
are the conservative People's Party and the liberal So- 
cialist Party. The Freedom Party, the third largest party, 
Usually wins a small percentage of the seats. 

Courts. The Supreme Court is Austria's highest court 
of appeal in civil and criminal cases. Four regional 
Courts hear appeals of decisions made by lower courts. 
Various special courts handle juvenile matters, labour 
disputes, and administrative and constitutional cases. 

Armed forces. Austria has about 55,000 men in its 
armed forces. Men 18 years of age must serve at least 
six months in the army with additional periods of fol- 
OW-up training later. 
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Parliament Building in Vienna is the meeting place of both 
houses of the Austrian legislature. The building, designed in the 
Greek classical style, dates from the late 1800's. 


Coat of arms was adopted in 
its present form in 1945, The 
use of an eagle to symbolize 
Austria dates from the 11005. 


Austria's state flag, used by 
the government, was adopted 
in 1945. The national flag has 
no coat of arms. 


Austria is a landlocked country in central Europe. It is sur- 
rounded by eight other European countries. 


400 Kilometres 


scs 
Temitz 1161 
4 NLC 6 
t PE Tice oo. A MOB. § 
5 863030 5 Tram CS 
Trofalach' Be 
5 307.8 6 Tulln* WE 4 
4 USE H Velden ae 
4 | Vien! «15156868 1 
$ 2B 7 Villach . лев 4 
6 € 238 6 Vöcklabruck ....1М095# 6 
6 6457. A 25C 3 Voitsberg ...:::- 10991-6 5 
4 2,720. B AMOA 7 Völkermarkt ....1090 9 $ 
1 40. С 28008 5 Waidhofen WBC б 
4 405. С Ji C 2 Weiz MES 5 
1 66390 6 Wels... e 
12622..C 320% С 6 Wiener B6 
1 5404. C 9408 5 WD $ 
0,105..C 1,6990 4 C з 
$ эп 70.C 5 e 
2,669. í 4 
0254.8 AW C 1 CAE 
6 6,319..А 5 n 
5 1199. H 


Provinces 
i ию 
In sq. ті 
Name 1 9533 
КА Carla s, E! n 
Lower 762 1638 
Styria E Er 
e Tyrol ‘626 415 
Solzburg Ki 
uburg y Vienna - 1,004 
Vorarlberg - 
"Does the 
Source 198 census 


Austria is divided into nine provinces. 


People 


Ancestry and population. Throughout Austria's his 
tory, many different groups of people settled in the 
country. Each group mixed with other peoples and so 
helped shape the ancestry of present-day Austrians. In 
ancient times, the peoples of Austria included Celts and 
Romans. Later, Asians, various Germanic groups, and 
Magyars (Hungarians) settled in Austria. From the 1300s 
on, Austria attracted peoples from many parts of central 
Europe. These peoples included Italians and various 
Slavic groups. During the 1950s and 19605, many рео 
ple fled to Austria from Communist-controlled Czecho- 
slovakia and Hungary. 

As a result of this mixing of peoples, there is no "typi 
cal" Austrian. Some are tall and slim, with fair skin, blue 
eyes, and blond hair. Others are short and stocky, with 
fairly dark skin, brown eyes, and brown hair. Many oth- 
ers do not fit either description. 

For Austria's total population, see the Facts in brief 
table with this article. Most Austrians live in the lower 
areas of the country—in the east and just south of the 
Danube River. Over half of the people live in cities and 
towns. Over 14 million people—about a fifth of Austria's 
total population—live in Vienna, the capital and largest 
city. Austria has four other cities with more than 100,000 
people. They are Graz, Innsbruck, Linz, and Salzburg. 
See Graz; Innsbruck; Salzburg; Vienna. 

Language. About 98 per cent of all Austrians speak 
German, the country’s official language. In different 
Parts of the country, the people speak various dia/ects 
(local forms) of German. See German language. 

A number of Austrians speak another language as 


Austrians attend Mass at a Roman Catholic church designed 
inthe highly decorated rococo style of the 1700s. About 90 per 
cent of the Austrian people belong to the Catholic Church. 


Austria 859 


their first language. In the province of Burge nd, for 


example, about 24,500 persons speak Serbo-Croatian 


Burgenland also has some people who speak Magyar. In 
Carinthia, about 20,000 people speak Slovenian. Smal 
groups in Vienna speak either Czech or Slovak 

Way of life. Most city dwellers in Austria live in four 
or five-storey apartment buildings. Others live in high 
rise apartment buildings or in one-family homes. Many 
farm and village families live in single-family homes. The 
style of these houses varies from region to region. For 
example, many homes in Burgenland are simple in de 
sign and covered with a kind of plaster called stucco. 
The provinces of Tyrol and Vorarlberg have many 
wooden chalets similar to those of Switzerland. Most 
chalets have a steep, pointed roof that hangs out over 
the sides of the house. 

Austrians wear clothing much like that worn in other 
Western countries, but they dress up somewhat more 
than others do. On special occasions, many Austrians 
wear traditional national or regional costumes. Men may 
wear a green-trimmed, grey wool suit consisting of a 
coat and knickerbockers—short, loose-fitting trousers 
gathered in just below the knee. Women may wear a 
peasant costume called a dirndl. It consists of a blouse; 
a fitted bodice worn over the blouse and laced up the 
front; and a full, brightly coloured skirt and apron. 

Austrians love good food. Many of their dishes have 
been influenced by Czech, German, or Hungarian cook- 
ing. Popular meats include beef, chicken, pork, sausage, 
and veal. An Austrian dish called Wiener schnitzel 
(breaded veal cutlet) has become a favourite in 


ia i ity, has 
Charming old Vienna, Austria's capital and largest city, 
many pavement cafes and beautiful buildings. The monument 
above was built in memory of a plague that hit Vienna in 1679. 
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many countries. Popular side dishes in Austria include 
dumplings, noodles, and potatoes. The people drink 
beer or wine with many meals. The delicious cakes and 
pastries created by Austrian bakers are world famous. 

Festivals and holidays play an important part in Aus- 
trian life. Some festivals date from pre-Christian times. 
One such festival takes place throughout Tyrol at the be- 
ginning of spring, when the people pretend to chase 
away the “evil spirits’ of winter. Wearing special cos- 
tumes and masks, they march through the streets and 
wave large sticks in the air. The name and date of this 
festival vary from place to place. 

Social welfare. The Austrian government provides a 
number of welfare services. Under the national social in- 
surance programme, workers may receive disability, 
maternity, old-age, sickness, survivors’, or unemploy- 
ment benefits. Austria also has a national health insur- 
ance programme for all citizens. The costs of both pro- 
grammes are shared by insured people; employers; and 
the federal, provincial, and local governments, 

Since 1919, Austrian law has limited the working day 
to eight hours and has guaranteed employed people an- 
nual holidays. Today, employed people who have been 
on the job for six months or longer receive at least 18- 
days holiday with pay each year. In 1975, the working 
week became limited to 40 hours. 

Recreation. Austrians love the outdoors, and their 
country's many forests, lakes, and mountains offer op- 
portunities for a variety of outdoor sports. In winter, the 
people especially enjoy ice skating, skiing, and tobog- 
ganing. Other popular winter sports include bobsleigh- 
ing; ice hockey; ski jumping; and curling, a game in 
which the players slide heavy stones along the ice to- 
ward a circular target (see Curling). Favourite summer 
sports include boating, fishing, hiking, mountain climb- 
ing, swimming, and water skiing. The people also enjoy 
cycling, camping, picnicking, and playing soccer. 


Boating and other water sports are enjoyed by both Austrians and 
tourists during the summer, The country has many popular summer re- 
sort areas, including Lake Wörther, above, in the province of Carinthia. 


Austrians love the arts as well as sports. Ballets, con- 
certs, films, operas and operettas, and plays all attract 
large, enthusiastic crowds. 

Education. Almost all adult Austrians can read and 
write. Children between the ages of 6 and 15 must at- 
tend school. Most students attend free state schools. 
The rest attend private schools, which may charge a tu- 
ition fee. 

Students may choose from a variety of educational 
programmes. The minimum programme requires a stu- 
dent to attend eight years of primary school and one 
year of either vocational school or polytechnic school, 
which offers courses in the arts and sciences. Students 
who wish to go to a university may attend (1) primary 
school for four years and secondary school for nine 
years; (2) primary school for eight years, preparatory 
school for one year, and secondary school for four 
years; or (3) primary school for eight years and voca- 
tional secondary school for five years. 

Austria has 12 universities and 6 fine arts colleges. 
The University of Vienna is the country's largest univer- 
sity. 

Religion. Austria and the pope have a concordat — 
(agreement) under which the Roman Catholic Church in 
Austria receives financial support from the national gov- 
ernment. But Austrians have freedom of worship. About 
90 per cent of the people are Roman Catholics, and 
about 6 per cent are Protestants. Austria also has about 
12,000 Jews, most of whom live in Vienna. 

The arts. Austria has long been one of the great cul- 
tural centres of Europe. The country has made outstand- 
ing achievements in architecture, literature, and paint- 
ing. But its most famous and important contributions 10 
Western culture have been in music. 

Music. Austria has produced many great composers. 
During the late 1700's and early 18005, Joseph Haydn 
helped to make the symphony one of the most impor 


| at the start 
nd masks 


A centuries-old festival takes place in bai А 
of spring. In this festival, people in pent ^ 
use sticks to chase away winter's “evil spirits. 


The Vienna State Opera House presents operas almost every 
day for 10 months of the year. Austrians love music and drama, 
and so operas attract large, enthusiastic crowds. 


tant forms of musical composition. Haydn and Wolfgang 
Amadeus Mozart became the leading composers of the 
classical period of music. Mozart wrote masterpieces in 
a wide range of musical forms. Many people consider 
his Don Giovanni the world's greatest opera. 

During the early 18005, Franz Schubert composed 
more than 600 songs. His ^Ave Maria" and "Who Is Syl- 
Via?" are among the most beautiful songs ever written. 
Gustav Mahler and Hugo Wolf, who wrote in the late 
1800s, rank with Schubert as composers of songs. 
Anton Bruckner wrote emotionally powerful sympho- 
nies during the middle and late 1800s. Also during the 
18005, Johann Strauss and his son, Johann Strauss, Jr., 
tomposed their famous waltzes. 

Arnold Schoenberg became one of the most revolu- 
onary composers of the 1900's. He developed a new 
System of composition called the twe/ve-tone technique. 
Schoenberg influenced many composers, including his 

llow Austrians Alban Berg and Anton Webern. 

Austria today continues to make important musical 
tontributions, The Vienna Boys Choir, Vienna Philhar- 
Monic Orchestra, Vienna State Opera, and Vienna Sym- 
à опу Orchestra have won international fame. The an- 

ual Salzburg Festival is one of the great musical events 
the year. Students from all over the world study at 

Stria's fine music schools. 
architecture, Austria has some of Europe's best ex- 

ples of baroque architecture. This highly decorated 

le dates from the 1600's, Through the use of such ma- 
E: as gold, marble, and wood, baroque architects 
EV buildings that pleased the senses. At the same 
hel buildings appealed to people's spiritual na- 
cause they were decorated with paintings and 
ulptures of religious and mythical figures. Johann 
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Austrian bakers create some of the delicious pastries for 
which their country is famous. Coffee and pastry make up a fa- 
vourite snack among Austrians. 


Bernhard Fischer von Erlach was one of Austria's lead- 
ing baroque architects. His designs include the Karls- 
kirche (Church of St. Charles) in Vienna and the Church 
of the Holy Trinity in Salzburg. 

Austria also has many churches, palaces, and other 
buildings designed in the rococo style of the 1700's. Ro- 
coco architecture is even more decorated than baroque. 

During the late 1800's and early 19005, Adolf Loos de- 
veloped a simplified style of architecture marked by un- 
cluttered lines and flat surfaces. His work did not be- 
come highly popular in Austria. But it strongly influ- 
enced architects in other countries. 

Literature. Austrians have a deep love for the theatre, 
and many of the country's most important writers have 
been playwrights. One of the most outstanding was 
Franz Grillparzer, who wrote in the early 18005. Grillpar- 
zer's plays drew on the traditions of classical German 
drama as well as on the humour and liveliness of Aus- 
trian folk drama. 

During the late 1800s and early 19005, Arthur Schnitz- 
ler became famous for exploring the psychology of 
human emotions in his plays and stories. Hugo von Hof- 
mannsthal, a playwright and poet of the early 1900's, 
shared Schnitzler's interest in psychology. Other impor- 
tant Austrian writers of the 1900's include Franz Werfel 
and Stefan Zweig. 

Painting. Gustav Klimt, who worked in the late 1800s 
and early 19005, was one of Austria's first painters of in- 
ternational importance. In his works, Klimt explored the 
inner nature of human beings and tried to express his 
own strong emotions. Two of Klimt's followers—Egon 
Schiele and Oskar Kokoschka—carried his ideas still fur- 
ther. Their paintings reflected an art movement of the 
early 1900 called expressionism. 


862 Austria 


Mountains cover about three-fourths of Austria. The 
Alps stretch across the western, southern, and central 
parts of the country. A separate mountainous area, the 
Granite Plateau, lies in the north. The country's highest 
point, the mountain Grossglockner, stands 3,797 metres 
above sea level in central Austria. 

The Danube, the country's longest river, flows 350 
kilometres from west to east through northern Austria. 
Almost all Austrian rivers flow into the Danube. Austria's 
largest lake is Neusiedler Lake. Part of this lake lies in 
Hungary. The Austrian part covers 132 square kilome- 
tres. 

Land regions. Austria has six main land regions. 
They are (1) the Granite Plateau; (2) the Eastern Fore- 
lands; (3) the Alpine Forelands; (4) the Northern Lime- 
stone Alps; (5) the Central Alps; and (6) the Southern 
Limestone Alps. 

The Granite Plateau forms Austria's northernmost re- 
gion. It consists of hills and mountains that are made up 
mostly of granite and partly covered by thick forests. 

The Eastern Forelands lie southeast of the Granite 
Plateau. The northern part is a lowland called the Vienna 
Basin. Its fertile soil helps make it Austria's chief agricul- 
tural area. The southern part consists of rolling hills and 
broad valleys, with the land becoming flatter in the east. 

The Alpine Forelands lie south of the Granite Plateau 
and west of the Eastern Forelands. The region is made 
up of hills and low mountains. 

The Northern Limestone Alps rise south and south- 
west of the Alpine Forelands. The mountains in this re- 


Land and climate 


Austria's mirrorlike lakes include lovely Lake Grundl, above 
It lies in the Northern Limestone Alps, a region of steep, ^. 
ested slopes and rugged peaks. Much of the land in this region, 
as in most of Austria, is too mountainous for raising crops. 
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gion consist of limestone. The region is marked by high 
plateaus; steep, forested slopes; and jagged peaks. Sev- 
eral large lakes formed by ancient glaciers are found in 
this region 

The Central Alps are separated from the Northern 
limestone Alps to the north by a series of valleys. Unlike 
the Northern Limestone Alps, the Central Alps do not 
consist of limestone but of such rock materials as gran- 
ite and gneiss. The Central Alps have Austria's highest 
mountains. Large glaciers cover many of the mountain 
peaks. 

The Southern Limestone Alps lie south of the Central 
Alps. A series of valleys separates the two regions. The 
physical features of the Southern Limestone Alps resem- 
ble those of the Northern Limestone Alps. 

Climate. Austria has four sharply defined seasons. 
The country's climate is influenced by both west and 
east winds. Warm, moist winds blowing eastward from 
the Atlantic Ocean affect the climate of western and cen- 
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tral Austria. These winds bring precipitation (rain, snow, 
and other forms of moisture) and help produce moder- 
ate temperatures all the year round. Dry winds blowing 
westward from the Asian plains are hot in summer and 
cold in winter. Partly as a result of these winds, eastern 
Austria has less precipitation and more extreme temper- 
atures than western and central Austria. 

Within the western, central, and eastern areas, Aus- 
tria's climate varies from place to place, partly because 
of differences in altitude. Local winds also influence the 
climate. For example, warm, dry winds called foehns 
cause sudden rises in temperature in some mountain 
valleys in winter. Because they may rapidly melt moun- 
tain snow, foehns sometimes cause destructive ava- 
lanches (see Foehn). 

January temperatures in Austria average about —3° C. 
July temperatures average about 19* C. The country re- 
ceives an average of about 65 centimetres of precipita- 
tion yearly. 


Economy 


Austria's economy is based mostly on private owner- 
ship. But the government owns companies in several in- 
dustries as well as certain transportation and communi- 
cation services. The country's economy was brought to a 
standstill as a result of World War 11 (1939-1945). In the 
late 1940's, the Austrian government purchased most of 
the companies in certain industries. These industries in- 
cluded coal and metal mining; electric power produc- 
tion; iron and steel production; and oil drilling and refin- 
ing. Large amounts of international aid helped the 
government to rebuild these industries. 

Since the early 1950's, Austria has become increas- 
ingly industrialized, and its economy has grown steadily. 
Today, Austria is a prosperous country with little unem- 
ployment. 

Natural resources. Austria has a variety of minerals. 
But most deposits are too small to meet the country's 
needs, or the quality is low. For example, Austria's coal— 
found chiefly in Styria—consists almost entirely of /ig- 
nite, a low-quality brown coal. Austria must thus import 
high-quality coal. The Erzberg (Ore Mountain) in Styria 
has much iron ore. But the country has to import some 
high-grade iron ores. Petroleum and natural gas must 
also be imported because the country's reserves, found 
mostly in Lower Austria, do not meet its needs. 

Austria ranks as one of the world's leading producers 
of magnesite, which is used to make such products as 
heat-resistant bricks, plaster, and artificial stone. The 
Country is also a leading producer of graphite, which 
comes mostly from Lower Austria. Other mineral depos- 
its include copper, lead, salt, and zinc. 

Austria's rich forests, which cover about 40 per cent 
of the country, provide plentiful timber, paper, and 
Other products. Spruce and fir are the most commer- 
cially important trees. Strict conservation laws and ex- 
tensive replanting programmes prevent the forests from 
being used up. : 

Austria's swift-flowing rivers are perhaps its most im- 
Portant natural resource. They provide energy for many 


hydroelectric power stations, which produce most of 
the nation’s electricity. 

Service industries, taken together, account for the 
largest portion of Austria's gross domestic product 
(GDP)—the total value of goods and services produced 
within a country in a year. Community, government, and 
personal services form the most important service in- 
dustry in terms of the GDP and employ about a quarter 
of the workers. The government controls several of Aus- 
trias major companies. Community, government, and 
personal services also include the operation of schools 
and hospitals. Foreign investment in Austria's banks 
helps to make finance, insurance, property, and busi- 
ness services another important service industry. Trade, 


The production of fine handicrafts forms an important part 
of Austria's economy. Skilled craftworkers make a variety of ob- 
jects, including glassware, above, jewellery, and woodcarvings. 


Skiers from many countries flock to the superb ski areas in 
the Austrian Alps every winter. The booming tourist industry 
adds substantially to Austria's national income. 


restaurants, and hotels benefit from heavy spending by 
tourists. The other service industries are utilities, and 
transportation and communication. 

Manufacturing. Austria's leading manufacturing ac- 
tivities are the production of metals and metal products. 
The chief metals include iron and steel. The main metal 
products include cars and other motor vehicles, loco- 
motives, machines and tools, and ships. Other major 
manufactured products are chemical products, electri- 
cal equipment, processed foods and beverages, and tex- 
tiles and clothing. Austrian factories also produce ce- 
ment, furniture, glass and porcelain products, timber, 
optical instruments, and paper and pulp. 

Factories are scattered throughout Austria, but the 
heaviest concentration is in the Vienna area. Manufac- 
turers tend to stress high quality rather than mass pro- 
duction. Many factories are small or medium-sized. In 
small workshops throughout Austria, skilled craftsmen 
produce fine glassware, jewellery, needlework, porce- 
lain objects, woodcarvings, and other handicrafts. 

Agriculture. Austria is so mountainous that only 
about 20 per cent of the land can be used for growing 
crops. But the country's farmers use modern machinery 
and scientific farming methods. As a result, they can 
supply more than three-quarters of the food needed by 
the people. All Austrian farms are privately owned. 
Since the late 19405, there has been a trend toward 
larger farms. But most Austrian farms are still small. 

Dairy farming and livestock production are the main 
sources of farm income. Austria's farmers produce all 
the eggs, meat, and milk needed by the people. Farm 
animals graze in high areas, where the ground is too 
rugged and the climate too cold for growing crops. 

The best farmland is in the Vienna Basin. But farm 
plots can be found in every province. The farmers pro- 
duce all the potatoes and sugar beet and most of the 


barley, oats, rye, and wheat needed in Austria. Other 
farm crops grown in the country include apples, grapes, 
maize, hay, hops, and vegetables. 

Tourism. Austria is one of Europe's most popular 
holiday spots. Millions of tourists visit the country every 
year. Many of them are from Germany. The tourist in- 
dustry adds substantially to Austria's national income. 

Innsbruck, Kitzbühel, and other sports centres in the 
Alps attract winter holidaymakers, especially skiers. In 
summer, the lakes of Carinthia and of the Salzkammer- 
gut area in central Austria are popular recreation spots. 
Vienna's art galleries, concert halls, and museums also 
attract many tourists, as do the summer music festivals 
held throughout the country. 

Foreign trade. Austria depends heavily on trade, es- 
pecially trade of manufactured goods with other Euro- 
pean industrialized nations. It imports some types of ma- 
chinery and vehicles and exports other types. The 
country's other imports include foods and petroleum. 
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Other exports include forest products, including paper 
and pulp; iron and steel; and magnesite. The value of 
Austria's imports is greater than that of its exports. In- 
come from tourism largely makes up the difference. 

Austria became a founding member of the European 
Free Trade Association (EFTA) in 1960. EFTA members 
removed almost all tariffs and other restrictions on im- 
ports of manufactured goods from one another. In 1995, 
Austria left EFTA and joined another economic group, 
the European Union (EU), formerly the European Com- 
munity. The EU had abolished all tariffs on trade among 
member states. Austria does most of its trade with other 
members of the EU, chiefly Germany. It also trades with 
eastern European countries. Austria remained part of 
the European Economic Area. See European Economic 
Area; European Free Trade Association; European 
Union. 

Transportation. Austria has an excellent road net- 
work. Almost all Austrian families own a car. Railways 
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link almost all the cities and towns in Austria. The fed- 
eral government owns 90 per cent of the nation's railway 
tracks. Buses and trains provide fast and frequent pas- 
senger services. Many mountain areas have cable rail- 
ways. 

The federal and provincial governments own most of 
the stock in the national airline, Austrian Airlines. The 
airline operates international and domestic flights. For- 
eign airlines also serve the country. Vienna has Austria's 
chief airport. The Danube River is a major shipping 
route for trade between Austria and nearby countries. 
Passenger vessels also travel on the Danube. 

Communication. Austria has about 30 daily newspa- 
pers. The federal and provincial governments own the 
nation's radio and television network. People who own a 
radio or television set pay a monthly fee for its use. The 
federal government operates the postal, telegraph, and 
telephone services. Most families in Austria have a 
radio, television set, and telephone. 


History 


Early years. People have lived in what is now Austria 
for thousands of years, but historians do not know much 
about the earliest inhabitants. They do know that after 
about 800 B.C, the people mined and traded iron ore 
and salt. About 400 B.C., a people called Celts began to 
move into central and eastern Austria. 

By 15 B.C., the Romans controlled Austria south of the 
Danube, and they made it part of their empire. In the 
late A.D. 1005, warlike tribes from the north began to in- 
vade Roman Austria, and Roman control slowly weak- 
ened. In 476, the Roman Empire collapsed. During the 
period of the empire's decline, groups of Asians, Ger- 
mans, and Slavs invaded and settled in Austria. 

In the late 7005, Austria came under the rule of Char- 
lemagne, king of a Germanic people called the Franks. 
After Charlemagne's death in 814, the Frankish empire. 
broke up. In the 9005, tribes of Magyars overran Austria. 
But the king of Germany, Otto І, defeated them in 955. 
Austria then came under his rule. In 962, the pope 
Crowned Otto emperor of what later became known as 
the Holy Roman Empire. German emperors ruled the 
Holy Roman Empire until it ended in 1806. Austria was 
to become the empire's most important state. 


The Habsburg lands 
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In 976, Emperor Otto II gave control of northeastern 
Austria to Leopold | of the Babenberg family. In 1156, 
Emperor Frederick | increased the importance of this 
area by declaring it a duchy—a territory ruled by a duke. 
In 1186, the Duchy of Styria, which lay south of the 
Duchy of Austria, also came under Babenberg rule. 

The Habsburgs. The last Babenberg duke died with- 
out an heir in 1246. King Ottokar of Bohemia then gained 
control of the Babenberg duchies of Austria and Styria, 
plus some lands to the south. In 1273, the princes of 
Germany elected Rudolf 1, a member of the Habsburg 
family of Switzerland, as Holy Roman emperor. Rudolf 
defeated Ottokar in battle in 1278 and began to acquire 
for his family the lands that the king had taken. 

In the 13005, the Habsburgs lost the Holy Roman 
crown. The empire was a disorganized patchwork of 
states ruled by various families, including the Habs- 
burgs. In 1359, the great-grandson of Rudolf I, Rudolf IV, 
claimed the title of archduke of Austria. But his claim 
was not recognized by other European rulers until 1453. 
In that year, the Duchy of Austria became the Archduchy 
of Austria. In time, the Habsburgs acquired the other re- 
gions that make up present-day Austria. 


866 Austria 


Austria-Hungary 

in 1914 

Austria-Hungary, established 
in 1867, consisted of the Aus- 
trian Empire and the Kingdom 
of Hungary. Austria-Hungary 
had reached its greatest size 
in 1914, when World War I 
began. It broke up at the end 
of the war in 1918. 
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In 1438, a Habsburg had again been elected Holy 
Roman emperor. From then on, the Habsburgs held the 
title almost continuously. Their Archduchy of Austria be- 
came the empire's chief state. One of the greatest Habs- 
burgs was Maximilian 1. In 1496, he arranged for his son, 
Philip, to marry the daughter of the king and queen of 
Spain. Philip's son became King Charles | of Spain in 
1516 and Holy Roman Emperor Charles V in 1519, In 
1556, Charles gave up the two thrones. Spain went to his 
son, and Austria and the title Holy Roman emperor went 
to his brother, Ferdinand |. The Habsburgs thus became 
divided into Spanish and Austrian branches. 

Ferdinand had become king of Bohemia and Hungary 
in 1526. He fought against the Ottoman Empire, which 
had conquered a large part of Hungary. The Ottomans 
attacked Vienna twice but failed to capture it. They were 
driven out of almost all of Hungary іп the late 1600's, 

In 1618, Protestants in Bohemia revolted against their 
Habsburg ruler, who was a Roman Catholic. But they 
were defeated in 1620. The revolt became the start of 
the Thirty Years' War (1618-1648). This series of religious 
and political wars eventually involved most European 
nations. The Peace of Westphalia, which ended the 
Thirty Years' War, declared that each German ruler 
could determine the official religion of the state. The 
Habsburgs could thus force Catholicism on the people 
in their lands. See Thirty Years’ War. 

Wars in the 1700's and 1800's. The last Habsburg 
king of Spain died in 1700. Both Austria and France 
claimed the throne. The War of the Spanish Succession 
(1701-1714) followed. Austria won Belgium and Spain's 
Italian lands. A French prince became king of Spain. 

Charles VI, archduke of Austria, became Holy Roman 
emperor in 1711. He had three daughters but no sons. 
An old European rule known as the Salic law prohibited 
à woman from inheriting a kingdom (see Salic law). But 
in 1724, Charles publicly announced a decree called the 
Pragmatic Sanction. This decree made his oldest daugh- 
ter, Maria Theresa, heir to the Habsburg possessions. 
The principal European states agreed to recognize the 
Pragmatic Sanction. See Pragmatic Sanction. 


After Charles VI died in 1740, several states broke 
their promise and challenged Maria Theresa's right kA 
rule. They tried to take her lands in the War of the Aus 
trian Succession (1740-1748). In the war, Maria Theresa 
lost one of her lands, Silesia, to Prussia. But the powers 
of Europe recognized her as ruler of Austria, вена 
and Hungary. In the Seven Years' War (1 756-1763), she 
tried unsuccessfully to regain Silesia. See Succession 
wars; Seven Years' War. Wars 

Austria suffered many defeats in the Napoleonic 
of the late 17005 and early 18005. In these wars, Ар 
leon | of France fought an alliance of European stat 
that included—in addition to Austria Great Britain, of 
Prussia, and Russia. Napoleon conquered large edo 
the Holy Roman Empire, and in 1806 he forced Кү 
Francis 11 to dissolve the empire. Іп 1804, кт к 
changed his title from archduke to emperor о wie 
After 1806, he reigned as Emperor Francis ! of Aus 
Napoleon was finally defeated in 1815. | tical fig- 

Metternich and revolution. The major politica ROM 
ure in Austria from 1809 to 1848 was Prince кее 
Metternich, who served as minister of foreign айат m 
Metternich played a leading role at the Congre idad 
enna, a series of meetings of European dons nasi 
that arranged the peace settlement following t ont 
leonic Wars. The congress returned to Austria то el 
the land it had lost. But Austria gave up its ne 
gium. The congress also set up the German Con i 
tion, a loose union of independent states. Austra ше 
Prussia began a struggle for leadership of the co 
ation. See Vienna, Congress of. 3 

During the 18005, the forces of дио Ше in 
tionalism swept across Europe. Revolutions od 
many areas. Because he feared revolution, Ке OR 
tried to put down all democratic or nationalis шоп 
ments in the Austrian Empire. But in 1848, Misi ah 
began in France and spread to Bohemia, Hung revol u- 
even Vienna (see Revolution of 1848). In een 
tionists demanded that Metternich resign cle fle 
constitutional government be set up. кчө эе 
to England. Revolts also broke out in the Aus! 


Important dates in Austria 


15B.C. The Romans controlled Austria south of the Danube 
River. 


A.D. 100's Warlike tribes from the north began to invade 
Roman Austria, and Roman control started to weaken. 

476 The Roman Empire collapsed. 

976 The Holy Roman emperor gave control of northeastern 
Austria to Leopold 1 of the Babenberg family. 

1278 Rudolf I, a Habsburg, began to acquire the Babenberg 
territory and nearby lands for his family. 

1438-1806 The Archduchy of Austria was the most important 
state in the Holy Roman Empire. 

1867 Austria-Hungary was established. 

1914-1918 Austria-Hungary was defeated in World War 1. 

1918 The Habsburgs were overthrown, and Austria became a 
republic. 

1938 Adolf Hitler made Austria part of Germany. 

1939-1945 The Allies defeated Germany in World War Il. 

1945-1955 France, Great Britain, the Soviet Union, and the 
United States occupied Austria. 

1995 Austria joined the European Union, an economic organi- 
zation of European nations. 


controlled states in Italy. But by 1851, the Austrian army 
had put down all revolts in the Austrian Empire. 

In the following years, unification movements in Italy 
and Germany weakened the empire. In the various Ital- 
ian states, many people wanted national unity under the 
king of Sardinia. Austria declared war on Sardinia in 
1859. Italian and French forces defeated the Austrians. 
As a result of the defeat, Austria gave up its Italian state 
of Lombardy and lost its influence in other Italian states. 
In Germany, Prussia sought to unite the northern states 
Under itself, In 1866, a minor dispute led to the Seven 
Weeks War, in which Italy and Prussia quickly defeated 
Austria. The German Confederation was dissolved. Prus- 
sia formed a new confederation without Austria. See 
Seven Weeks' War. 

Austria-Hungary. In 1867, the Hungarians forced 
Emperor Francis Joseph to give Hungary equal status 


With Austria by setting up the Dua/ Monarchy of Austria- 
Hungary. Under this arrangement, both the Austrian Em- 


Pire and the Kingdom of Hungary pledged allegiance to 
Francis Joseph. The two countries also were united in 
their conduct of foreign, military, and certain financial 
affairs. But each country had its own constitutional gov- 
“ттеп! to handle all other matters. : 
In the late 1800's and early 19005, Slavs and other mi- 
hority groups in Austria-Hungary demanded the right to 
Sovern themselves, Serbia, a Slavic country south of 
Ungary, led the Slavic nationalist movement. In 1914, 
&vrilo Princip, a Serbian from Bosnia-Herzegovina, 
illed Archduke Francis Ferdinand, the heir to the 
Ustro-Hungarian throne. Austria-Hungary then de- 
tlared war on Serbia, marking the start of World War | 


1914-1918), Germany and other countries joined Austria- 


р пагу in fighting the Allies, which included Britain, 
"ance, Russia, and the United States. See World War I. 
s After World War I. A defeated Austria-Hungary 
qned an armistice on Nov. 3, 1918. On November 12, 
е last Habsburg emperor was overthrown, and Austria 
“ате a republic. Many Austrians wanted to make 
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Austria part of Germany. But the Treaty of St-Germain, 
signed by Austria and the Allies in 1919, forbade such a 
union. The treaty also established Austria's present 
boundaries (see Saint-Germain, Treaty of). In 1920, Aus- 
tria adopted a democratic constitution. 

Austria had many political problems after the war. 
These problems centred on conflict between the two 
major parties—the Christian Social Party and the Social 
Democratic Party. Each party supported a private army. 
These armies often clashed with each other and with a 
group led by the Austrian Nazi Party. This party sought 
to unite Austria and Germany. See Nazism. 

In March 1933, Chancellor Engelbert Dollfuss, a 
Christian Socialist, adjourned Parliament. This and other 
actions brought about a four-day war between his sup- 
porters and the Social Democrats in February 1934. The 
Christian Socialists won the war, and Dollfuss then ruled 
Austria as a dictator. Dollfuss strongly opposed the Nazi 
Party's goal of uniting Austria and Germany, and so, in 
July 1934, the Nazis killed him. Dollfuss was succeeded 
by Kurt von Schuschnigg. Schuschnigg also tried to 
keep Austria an independent nation. 

In 1938, German troops seized Austria. Adolf Hitler, 
the German dictator, then announced the Anschluss 
(union) of Austria and Germany. Austria's fate thus be- 
came tied to that of Nazi Germany, whose quest for 
power led to World War 11 in 1939. The Allies, including 
France, Britain, the Soviet Union, and the United States, 
finally defeated Germany in 1945. See World War Il. 

After World War II, Austria was divided into Ameri- 
can, British, French, and Soviet zones of occupation. But 
the four powers allowed Austria to set up a single provi- 
sional (temporary) government based on the 1920 Con- 
stitution. Following elections in November 1945, a na- 


isited Vienna 
rman dictator, Adolf Hitler, front left, visite 
nape 1938. His troops had seized Austria the month before. 
Hitler had then announced the union of Austria and Germany, 
which lasted until Germany's defeat in World War Il. 
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tional government was formed. It consisted of leaders of 
both the People's Party (formerly the Christian Social 
Party) and the Socialist Party (formerly the Social Demo- 
cratic Party). This coalition government helped stabilize 
Austria, In 1955, the Allies ended their occupation of the 
country. To obtain its independence, Austria agreed to 
be permanently neutra/—that is, completely uninvolved 
in international military affairs. Later in 1955, Austria 
joined the United Nations (UN). 

Austria had coalition governments until 1966, when 
the People's Party, led by Chancellor Josef Klaus, won a 
majority of seats in the Nationalrat. In the 1970 elections, 
the Socialist Party became the strongest party, though it 
did not have a majority. The party formed Austria's first 
Socialist government, with Bruno Kreisky as chancellor. 
In the 1971 elections, the Socialists gained a majority in 
the Nationalrat, and they retained their majority in the 
1975 and 1979 elections. 

In elections held in 1983, the Socialists won the most 
seats in the Nationalrat, but did not win a majority. They 
formed a coalition with the Freedom Party to keep con- 
trol of the government. Kreisky resigned as chancellor 
following the elections. Fred Sinowatz of the Socialist 
Party succeeded him as chancellor. The coalition broke 
up in 1986. In 1987, the Socialist Party formed a new co- 
alition with the People's Party. 

Austria today. As a neutral nation, Austria serves as 
an important channel for the exchange of ideas between 
the countries of Western Europe and Eastern Europe. Vi- 
enna was the site of some of the Strategic Arms Limita- 
tion Talks (SALT) that began in 1969 between the Soviet 
Union and the United States. Vienna is also the home of 
a number of UN agencies, including the International 
Atomic Energy Agency and the UN Industrial Develop- 
ment Organization. Some people regard the 1972 elec- 
tion of an Austrian, Kurt Waldheim, as UN secretary gen- 
eral as a sign of the success of Austria's neutral policy. 

In June 1986, Waldheim was elected to the largely 
honorary post of president of Austria, His campaign was 
marked by controversy when records surfaced concern- 
ing his possible involvement in Nazi atrocities during 

World War II. Waldheim denied involvement in the ac- 
tions. See Waldheim, Kurt, for more information. The 
day after Waldheim’s election, Sinowatz resigned as 
chancellor of Austria. Franz Vranitzky of the Socialist 
Party succeeded him. Waldheim stepped down as presi- 
dent in 1992. His successor was Thomas Klestil. 

In 1995, Austria left the European Free Trade Associa- 
tion and joined the European Union (EU). 

Related articles in World Book include: 
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For biographies of Austrian composers, see the list of Re- 
lated articles at the end of the Classical music article. 
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Questions 


What religious group in Austria receives financial sup 
the national government? Why? at 

What attractions draw many holiday-makers to Aum TT 

Why does the climate of western and central Austria diffe! 
that of eastern Austria? 

What family ruled Austria for more than 600 years? 

What is Wiener schnitzel? A dirndl? 

Who are some famous Austrian composers? 

What is Austria's most important mineral resource an 
used for? 

What sports are popular in Austria? 

Who serves as Austria's head of state? Who serves à 
government? 

What did Austria agree to do to obtain its indepen 
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the Austrian Empire, which included the Kingc? 
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Austria had gained control of Hunga! 
16005. In the mid-1800's, however, several 
feats weakened Austria's power. Hungary's f Austrie" 
equal status with Austria led to the formation 0 ) family, 
Hungary. The Habsburg also spelled нарме rones in 
an influential line of rulers who had occuple Austria- 
Europe as early as 1273, governed the соопту nce 
Hungary gained control of the neighbouring Fre iri 
of Bosnia-Herzegovina in 1878 and annexed t 
1908. 
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The monarchy covered about 670,000 square kilome- 
tres. About 50 million people lived in Austria-Hungary, 
consisting of 23 million Slavs, 12 million Germans, 10 
million Magyars, and many smaller groups. Each group 
kept its own customs and language. 

Austria-Hungary enjoyed a brilliant cultural life. Dur- 
ing the late 18005 and early 1900's, such influential think- 
ers as the psychologist Sigmund Freud lived and 
worked in the capital city of Vienna. Composers Gustav 
Mahler and Arnold Schoenberg also contributed to the 
country's artistic achievements. 

Austria-Hungary never became a strong nation. Its 
many different nationalities had a greater interest in 
gaining independence for themselves than in strength- 
ening the monarchy. The country suffered from wide- 
spread discontent for more than 40 years. 

In 1914, Gavrilo Princip, a Serbian patriot from Bosnia, 
killed Archduke Francis Ferdinand, the crown prince of 
Austria-Hungary. Francis Ferdinand was seen as a threat 
to the union of southern Slavic people. Also, the act was 
a protest against Austria-Hungary's control of Bosnia- 
Herzegovina. Most Serbs believed that Serbia, which lay 
south of Austria-Hungary, had a right to the two prov- 
inces, The Serbs valued the region because it provided 
an outlet to the Adriatic Sea, which was important to 
their shipping industry. The assassination caused Aus- 
tria-Hungary to declare war on Serbia. Russia promised 
to support Serbia. Then Germany, Austria-Hungary’ ally, 
declared war against Russia and Russia's ally, France. 
Germany invaded Belgium to attack France, and the 
United Kingdom joined the fight in support of Belgium. 
World War 1 (1914-1918) had begun. 

During the war, Austria-Hungary sent troops to Italy, 
Bulgaria, Romania, and Albania. But morale became low 
and thousands of soldiers deserted, Many from Austria- 
Hungary fought for the Allies. 

After the war ended in 1918, the new states of Austria, 
Hungary, and Czechoslovakia were formed entirely from 
Austria-Hungary's territory. Other land went to Italy, Po- 
land, Romania, and the Kingdom of the Serbs, Croats, 
and the Slovenes (later called Yugoslavia). The breakup 
of Austria-Hungary marked the end of the empire of the 
Habsburg family. 

See also Austria; Hungary. 

Austrian Succession, War of the. See Succession 
wars (The War of the Austrian Succession). 
Austro-Prussian War. See Seven Weeks’ War. 
Austro-Sardinian War. See Italy (Italy united). 
Authoritarianism is any form of government in 
Which relatively few people run the country, and the 

Test of the population takes little part in decision mak- 
ing. Authoritarian states may prohibit, severely restrict, 
or manipulate elections to suit their own purposes. They 
May limit the powers of legislatures that represent the 
People, such as a parliament or congress, and restrict 
Individual freedom. Authoritarianism includes such 
Ypes of government as absolute monarchy, dictator- 
ship, and totalitarianism. 

he goals and methods of authoritarian governments 
“su In a totalitarian state, for example, the leaders try to 
“9° Society according to a set of doctrines. In an d 
int lite monarchy or a dictatorship, the ruler may only be 

“ested in gaining personal wealth and power. Some 

Oritarian states exercise cruel and unjust use of 
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power, but others may not. Democratic states occasion- 
ally may adopt authoritarian methods of rule during a 
war or other emergency. 

Related articles in World Book include: 
Absolutism Dictatorship 
Despotism Fascism 
Authority. See Power (Sociology). 
Autism is a rare, severe developmental disorder that 
begins before four years of age. The condition appears 
as a group of symptoms, the most notable of which is an 
inability to relate socially to other people. True autism, 
also called early infantile autism or infantile autism, oc- 
curs in about 1 child in every 700. Boys are more com- 
monly affected than girls. There is no known cure for 
the condition. The term autistic is sometimes used to 
describe people with severe emotional problems that 
resemble autism. 

Many people associate autism only with children. 
However, the disorder hinders an individual's social and 
emotional development throughout life. 

Symptoms. Most individuals with autism display the 
following symptoms: 

Social detachment and unresponsiveness. Many au- 
tistic babies do not smile at their parents or reach out to 
be cuddled or picked up. Children with autism do not 
play with other children. They often appear to live in 
their own world, unaware of people and events around 
them. Many autistic individuals never seem to develop 
normal concern for the feelings of others. 

Abnormal language. Autistic people have serious 
problems in speaking and in understanding language. 
Many autistic children never speak. Others utter words 
or phrases that have no place in a discussion. They may 
repeat something they have heard on television or in 
conversation. Their voices may sound mechanical or ro- 
botlike. Autistic children have trouble learning the 
words ‘I’ and “yes.” They sometimes express the idea of 
"yes" by repeating the question they were asked. 

Insistence on sameness. People with autism are intol- 
erant of changes in their physical surroundings or daily 
routines. An autistic child may have a tantrum if toys are 
not in their usual places. An older autistic person may 
engage in the same hobby or have a set topic of conver- 
sation, such as train schedules or road maps. 

Unusual movements. Many autistic children repeat 
the same motions over and over again. For example, 
they may twirl about, rock back and forth, wave their 
arms, and flick their fingers. Autistic youngsters may be 
hyperactive—that is, they may constantly move from one 
place to another without apparent purpose. 

Negativism. Autistic children are sometimes de- 
scribed as negativistic, meaning that they intentionally 
do not comply with the requests of their parents or 
teachers. But usually they are not negativistic. Often the 
request is too complicated, or it is expressed in lan- 
guage that is too advanced for them to understand. 

Mechanical fascination. Children with autism may 
seem more interested in physical objects than in people. 
Some become very attached to a certain object and 
carry it about at all times. Autistic youngsters may be- 
come obsessed by a particular activity, such as flushing 
a toilet or turning a light switch on and off. ah 

Mental retardation. About 80 per cent of all autistic 
children and adults are mentally retarded. They cannot 
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understand or solve problems at the level of normal in- 
dividuals their age. When autistic children are observed 
in a familiar situation, however, they may appear to be 
brighter than their intelligence test scores indicate. — 

Special skills are demonstrated by a few autistic chil- 
dren. Some can memorize long lists of names or num- 

bers, or tell the day of the week on which a date will fall 
in any future year. Other autistic youngsters can draw 
amazingly accurate pictures or street maps. But their de- 
velopmental problems usually prevent them from mak- 
ing full use of their special skills. 

Cause. No one knows what causes autism. Leo Kan- 
ner, an American psychiatrist who first identified autism 
in 1943, believed it to be an inborn biological disorder. 
Today, medical authorities know autism can result from 
certain disorders that affect areas of the brain which 
control emotional, social, and language development. 
Researchers studying the development and chemical 
functioning of the brain hope to discover the cause of 
these disorders. 

Treatment. Autistic children are treated chiefly by 
special teaching methods. One method, called behav- 
jour modification, uses rewards to help autistic children 
learn useful skills. Many children with autism need to go 
to school six days a week throughout the year to avoid 
losing skills that may have taken months to learn. 

There is no established medical treatment for autism. 
Some autistic individuals require medication to control 
their hyperactivity and other behavioural problems. 
With medication, some autistic children are able to par- 
ticipate more effectively in school. 

Autistic individuals vary widely in their response to 
treatment. Some can eventually learn normal school 
subjects and hold jobs as adults. Others participate in 
workshops for the handicapped. But many autistic peo- 
ple develop few skills and must remain in special 
schools or institutions for life. 

Autistic child. See Autism. 

Autobiography is a type of biography in which the 
author tells the story of his or her own life, Autobiogra- 
phies give readers an inside view of the lives of interest- 
ing people. They also may provide eyewitness descrip- 
tions of historical events or accounts by people who 
helped shape such events. Some people use autobiog- 
raphies to explain or justify actions in their lives. Some 
autobiographies are inspired by feelings of nostalgia for 
the author's past. Still others are written by celebrities 
who feel they can earn money from the public's curios- 
ity about their lives, 

The first genuine autobiography is generally consid- 
ered to be the Confessions (about A.D. 400) by the early 
Christian leader Saint Augustine. The book tells of Au- 
gustine's spiritual struggles and triumphs. 

Some famous autobiographies include My Left Foot 
(1954) by the Irishman Christy Brown. It was later repub- 
lished as The Story of Christy Brown in 1972. The author 
describes how he overcomes the physical handicaps of 
being born with cerebral palsy. The book has also been 
made into a successful film. In Timebends: A Life (1987), 
Arthur Miller describes his life as the son of an illiterate 
immigrant in America. Miller recounts his family's strug- 
gle to survive the Great Depression of the 19305. He 
goes on to depict his rise to fame as a playwright, and 
his marriage to actress Marilyn Monroe. 


Many authors have written novels that are largely au- 
tobiographical. For example, the Irish novelist James 
Joyce's Portrait of the Artist as a Young Man (1916) 
closely resembles the author's early life. Some authors 
have written novels in the form of autobiographies. For 
example, the English author Jonathan Swift wrote Gulli- 
vers Travels (1726) as a sailor's autobiographical account 
of experiences in strange lands. 

Autocracy is a form of government in which one per- 
son holds supreme power. This individual cannot be re- 
stricted, according to law, by any institution or group of 
citizens from doing whatever he or she wishes. How- 
ever, some of these leaders have used the appearance 
of public accountability and elections to conceal their 
autocracies. 

The Russian government under the czars was an au- 
tocracy, extending from the mid-1500' to the early 
19005. Dictator Adolf Hitler's government in Germany 
from 1933 to 1945 was also a form of autocracy. Many 
countries have been controlled by autocrats since 
World War II ended in 1945. These autocrats included 
Idi Amin Dada of Uganda and Muammar Muhammad al- 
Qadhafi of Libya. See also Dictatorship; Government. 
Autogiro is a type of heavier-than-air craft thatis sup- 
ported in the air by a rotor instead of by fixed wings, as 
an aeroplane is. Most autogiros have short, stubby 
wings for balance. An autogiro's rotor spins by itself ot 
passes through the air. The craft differs from a helicop 
ter, whose rotor is always powered by an engine. The 
chief purpose of an autogiro's engine is to provide 
thrust to pull the vehicle through the air. 

The rotor is set in motion through the use of gears 
and a clutch connected to the engine. These gears we 
disconnected in flight, but the rotor blades pln 
revolve. A hinge at each blade's hub makes the ro dm 
somewhat flexible. When the airflow strikes each i ү 
ing blade, //t (upward pull) occurs. In addition, au ms 
ros are designed in such a way that when airflow 5 
the blades, it also causes them to be pulled нч sie 
around their hubs. This forward pull causes the b ps 
to autorotate (rotate by themselves) and hold thec 
aloft. 

An autogiro can fly from 32 to 225 klonen ae 
hour. It cannot hover (stay motionless in the air 


Autogiros have a helicopterlike rotor to keep “ were flown 
nose propeller to pull them forward. These airc det h 
mainly during the 1920s and 19305. The phon City. 
taken in 1930, shows autogiros flying over New 


helicopter. But an autogiro requires an extremely short 
take-off run and can descend almost vertically to land in 
a small space. 

Juan de la Cierva, a Spanish inventor, flew the first 
successful autogiro in 1923. Autogiros were later pro- 
duced in Europe, the United States, and Japan. They 
were eventually replaced by helicopters, which are 
quicker and more manoeuvrable. 

Autograph is anything handwritten. The term often re- 
fers to a person's signature. However, autographs also 
may be lengthy examples of writing, such as letters, 
documents, and manuscripts. The term autograph 
comes from the Greek words autos, meaning se/f, and 
graphein, meaning to write. 

Collecting autographs. The hobby of collecting au- 
tographs is called philography, from a Greek word 
meaning /ove of writing. People collect many kinds of 
autographs. Some specialize in collecting signatures or 
other handwritten materials of authors, composers, film 
stars, or sports heroes. Others organize their collections 
around certain events, such as an election, or the space 
programme. Some collectors try to acquire a complete 
set of autographs of the prime ministers, politicians, 
judges, or Nobel Prize winners. 

Collectors use a number of terms to identify different 
types of autographs. A letter completely handwritten 
and signed is called an autograph letter signed (A.LS), 
ora holograph. A letter either typed or handwritten by 
another person but actually signed by the subject is 
known as a /etter signed (LS). The terms autograph doc- 
ument signed (A.D.S) and document signed (D.S.) usu- 
ally refer to legal items, such as bank cheques or re- 
Сеірїѕ, 

Collectors may request autographs from celebrities 
either in person or by letter. They may also buy auto- 
graphs at auctions or from dealers who guarantee the 
authenticity of the autographs they sell. At first, most au- 
tograph collectors do not have the knowledge to deter- 
mine whether an autograph is genuine. Many years of 
Study are required to learn to verify handwriting and to 
become familiar with different types of paper and ink. 

Inexperienced collectors also may mistake other 
kinds of signatures for genuine handwritten signatures. 
For example, some people have secretaries who sign 
their mail. Some individuals send out mass-produced 
letters or signed photographs to collectors who request 
their autographs. These facsimile autographs can be 
identified because they are not addressed to a specific 
Person. Many famous people use a mechanical device 
called an Autopen to sign autographs. The machine can 
Sign 3,000 signatures in eight hours. The only way to 
recognize an Autopen autograph is to compare two of 
them. All Autopen autographs are identical, but no two 
handwritten autographs are exactly alike. : 

The value of autographs varies widely. Some signa- 
tures sell for about the price of a chocolate bar, while 
Some handwritten letters may cost as much as a house 
9r new car. The most famous people generally have the 
Most expensive autographs. But the autographs of little- 
known people may also be expensive if the subject mat- 
ter is unusual. Rare autographs and important auto- 
Sraphed documents may also cost a great deal of 
money. Such documents may include declarations of 
War, peace treaties, or the signed text of speeches. Auto- 


Autograph 871 


graphs by one person are worth more in a group than 
as separate items. 

In some cases, the content of an autograph increases 
its value. For example, a letter written by the U.S. astro- 
naut Neil A. Armstrong that describes his walk on the 
moon is extremely valuable. A brief typed "thank you” 
letter signed by the same astronaut would be relatively 
inexpensive. 

A copy of Lewis Carroll's manuscript of Alice in Won- 
derland, with his own sketches, or a very important let- 
ter of Napoleon are extremely valuable items and would 
probably fetch a high price if offered for auction. But let- 
ters by the poet Henry Wadsworth Longfellow or Queen 
Victoria are plentiful and not very expensive. 

Preserving autographs. A collector may mount au- 
tographs in albums or put them between sheets of acid- 
free paper to help prevent them turning yellow with 
age. Some collectors place autographs in transparent 
envelopes in a loose-leaf binder. These envelopes pro- 
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hs of famous people. (1) Ludwig van Beethoven; (2) 
ния трт (3) Helen Keller; (4) Robert Frost; (5) Ronald 
Reagan; (6) Clark Gable; (7) Albert Einstein; (8) Robert E. Lee; (9) 
Mark Twain; (10) Mohandas Gandhi; (11) George Washington 
Carver; (12) Abraham Lincoln; (13) Geronimo, who signed his Е 
name vertically; (14) Sigmund Freud; (15) Alexander Graham Bell; 
(16) Winston Churchill; (17) Margaret Thatcher. 
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tect autographs from dirt and rough handling. Libraries 
usually place valuable autographs in manila folders. 
Automatic frequency control (AFC) is a circuit 
used in electronic devices to maintain a particular fre- 
quency automatically. One of the most familiar uses of 
AFCis to keep tuned to a specific radio station. In FM 
receivers, a device called an oscillator helps zero in on 
the frequency of the desired station. However, the oscil- 
lator usually drifts off the frequency as the radio heats 
up. The AFC circuit detects this frequency drift and de- 
velops a correction voltage in response. This voltage 
acts on the oscillator to reverse the drift and hold it on 
frequency. Without an AFC circuit, a listener would have 
to retune the radio manually each time a station began 
to fade. 

AFC circuits are also used in television and radar sets. 
Ina TV set, the AFC circuit helps maintain the operating 
frequency of the horizontal oscillator. This oscillator 
produces an electronic signal that, when amplified, 
causes electron beams in the picture tube to scan the 
TV screen horizontally (see Television). For proper scan- 
ning to occur, the horizontal oscillator must have a con- 
stant frequency. Whenever the oscillator's frequency 
varies, the AFC circuit produces a correction voltage. In 
a radar set, AFC corrects variations in the frequency of 
the signal generated by the set's oscillator (see Radar 
[The parts of a radar set). 

See also Electronics (Oscillation). 

Automatic pilot, also called gyropilot, is a device 
that automatically steers ships or aircraft. The auto- 
matic pilot contains gyroscopes which steer the ship or 
aircraft closer to a course than a human pilot can. The 
automatic pilot makes possible more accurate naviga- 
tion, more economical operation, and a reduced work- 
load. 

An automatic pilot for aeroplanes contains two gyro- 
scopes. The vertical gyroscope controls the altitude of 
the aeroplane and keeps it flying level. The gyrocom- 
pass controls the steering and keeps the aeroplane fly- 
ing in the same direction. The automatic pilot sends sig- 
nals to the ailerons, the elevator, and the rudder, 
Corrective signals are produced when the aircraft 
moves from its proper course and when there is any 
change in attitude (position), These signals are voltage 
displacements which are amplified and sent to servo 
units, which have motors and hydraulic devices that 
move the aircraft's controls. 

An American, Lawrence Sperry, son of Elmer A. 
Sperry, in 1912 invented and flight tested an automatic 
gyroscopic stabilizing device for aeroplanes using four 
gyroscopes. In 1932, the Sperry Gyroscope Company 
developed an automatic pilot flight control. This auto- 
matic pilot was installed on U.S. aviator, Wiley Post's 
aeroplane, the Winnie Mae. The automatic pilot helped 
Post make the first solo flight around the world in 1933 
(see Post, Wiley). 

The automatic pilot for ships controls the rudder by 
corrective signals from a gyrocompass. The first auto- 
matic pilot for ships was used in the early 1920s. The au- 
tomatic pilot aboard ships is often called /ron Mike, or 
the /ron Quartermaster. 

See also Gyroscope; Sperry, Elmer Ambrose. 
Automatic transmission. See Transmission (How 
an automatic transmission works). 


Automation is the use of machines to perform tasks 
that require decision making. Automation is used fora 
wide variety of jobs that are too boring, complex, or 
dangerous for people to do. 

Industrial robots on assembly lines perform a variety 
of repetitive tasks that many people would find boring 
In some homes, thermostats control the temperature in 
automated heating and air-conditioning systems, in re- 
frigerators, and in water heaters. In medicine, cardiac 
pacemakers regulate the heart rate of people with heart 
disorders. Supermarkets, department stores, and ware- 
houses use computerized automated systems that han- 
dle record keeping, ordering, and stock control. In man- 
ufacturing, automated machines make certain products 
more quickly, accurately, and cheaply than human work- 
ers can. Automated equipment is used in sections of nu- 
clear reactors where high levels of radioactivity would 
harm workers. 

An automated system has devices called sensors, 
which provide information about the results of the ma- 
chine's operation and about certain environmental con: 
ditions that affect its performance. This information is 
fed directly back to the system, allowing the machine to 
adjust its operation if necessary. Such a system of self- 
regulation is called feedback. The use of feedback to А 
regulate machines distinguishes automation from mech- 
anization. Mechanization is the use of mechanical power 
in place of the physical power of people or animals. An 
automated industrial robot uses feedback to recognize 
the particular model of car on which it is working. = 
robot can then decide how and where to weld differen 
car parts. A mechanized robot has no feedback v: 
and so cannot adjust its operation to changing ош a 
tions. Such a robot blindly welds each part in exactly 
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same place and can be used on only one model of car at 
a time 

Automated devices have been used for hundreds of 
years. Since the late 19705, however, the availability of 
inexpensive computers to run machines has greatly 
stimulated the development of automated systems. 
Many people expect the growth of automation to cause 
increased unemployment as more workers are replaced 
by machines. Others believe that increased automation 
will stimulate industrial growth and create new jobs 
Growing numbers of technical workers may be needed 
to build and maintain automated systems. 


Uses of automation 


Automated systems can perform tasks involving deci 
sions that are too complex for people to make in a lim 
ited amount of time. Automation also is used for jobs 
that are so routine, boring, or degrading that people are 
not able to perform them effectively over long periods 
of time. Some automated machines are designed to op- 
erate in environments that are unsafe for people. In ad 
dition, many companies use automated equipment be- 
cause it is more economical than using people or 
nonautomated machinery. 

In making complex decisions. Automated systems 
can make decisions that are beyond the capacity of peo- 
ple to make. For example, since the 1960's, many cities 
have used automated systems to control their traffic 
lights in order to smooth the flow of traffic. Sensors in 
the pavement determine the number of vehicles on the 
Street and their speed and send the data to a central 
computer. The computer uses the data—and much other 
information—to decide how to time each traffic light in 
the area. It then sends the necessary signals to the lights. 
In busy office buildings, computers control the move- 
ment of the lifts to minimize and equalize the time peo- 
ple on each floor must wait for the lift to arrive. 

Automated systems also can make decisions more 
quickly than people can. High-speed military aircraft 
Sometimes fly at very low altitudes in order to avoid de- 
tection by enemy radar. To avoid hitting obstacles, these 
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aircraft use radar-operated, automated quidance sys 
tems, which can react much faster than a pilot can 

In routine, boring jobs. Many people find repeti 
tive, simple jobs, such as working on a factory assembly 
line, dull and degrading. They have difficulty maintain 
ing the level of concentration necessary to do this type 
0f work effectively over long periods of time. Auto 
mated machinery, however, is well suited to such rou 
tine tasks as assembling, inspecting, and packaging 
manufactured products 

In unsafe environments. Automated machinery can 
operate in environments that are unsafe for people. Au 
tomated systems have been developed for repairing un 
derwater pipelines at extremely high pressures and for 
exploring other planets. Cars are painted by robots in 
spray booths containing high concentrations of airborne 
paint particles that are harmful to people. These robots 
measure the car's position, determine which colour to 
use, and repeat spraying patterns with great consist 
ency. They work faster and more accurately at the job 
than people do and they waste much less paint 

In cost saving. Automated systems often can do a 
particular job more cheaply than a person can. For many 
industrial operations, a simple robot costs about as 
much as one year's wages and benefits for the three 
shift workers it can replace. After the first year, a manu- 
facturer should save money by using such a robot. The 
use of automation also allows companies to save money 
they otherwise would have to spend to make hazardous 
work areas safe for human workers. 

Many supermarkets and department stores use auto- 
mated systems to perform several functions previously 
carried out by managers. Electronic cash registers ring 
up each item as it is sold. This sales information is fed 
automatically to a computer that keeps a record of how 
much of each item remains in stock. The computer pre 
dicts when the store will run out of an item and can 
place orders to restock items before they are sold out 
The computer can also evaluate the effect of advertising 
campaigns on sales. Such automation helps stores cut 
costs and operate more efficiently. 


Industrial robots use lasers 
which produce highly accu 
rate beams of light, to meas- 
ure certain dimensions of car 
bodies during production. A 
computer uses this informa- 
tion to identify errors so that 
they may be corrected before 
a problem develops. 
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Manufacturers may also save money by replacing 
older machines with automated equipment. Many ro- 
bots can be made to perform different tasks merely by 
changing their computer program. This capability en- 
ables manufacturers to use one robot to do the work of 
several single-task machines. The versatility of comput- 
erized robots allows producers to make small amounts 
of specialized items more economically. It also enables 
them to change styles, models, or types of products 
more cheaply and easily. 


How automation works 


All automated systems depend on feedback to con- 
trol their performance. The basic elements of feedback 
can be illustrated by a home heating system. 

The purpose of a heating System is to keep a room at 
à certain temperature, An automated heating system in- 
volves both input and output. In such a system, the input 
is the thermostat setting—that is, the desired room 
temperature—and the output is the actual temperature, 
The input tells the system what the output should be, 

An automated system needs sensors to measure its 
output. There are many types of sensors. Thermometers 
in the home measure room temperature—a heating sys- 
tem’s actual output. Sensors in other systems measure 
such variables as chemical composition, colour, pres- 
sure, size, and weight. 

Automated systems compare the actual output with 
the desired output. Devices that make such comparisons 
are called comparators. In a heating system, the thermo- 
stat functions as the comparator. It compares the ther- 
mometer reading with the temperature for which the 
thermostat has been set. 

lf the actual output of the system differs from the de- 
sired output, the comparator sends an error signal to a 
controller. The controller decides what to do to correct 
the error in output. The thermostat іп a heating system 
functions as a controller as well as a comparator. In 


more complicated feedback Systems, the controller may 
be a computer. 


temperature control relies on feedback The actual room temperature is measured 
by a sensor and fed back to a comparator that compares it with the desired temperature. Any dif- 
ference between the two temperatures causes an error signal to be sent to a controller. The con- 
troller then sends a correction signal to the boiler to adjust the heat flowing to the room. 


The part of any automated system that is so 
by feedback and changes the output is referred кут ^ 
process. The controller directs the process in С дей 
Correct the output. In a home heating system, t : = íi 
ess is the boiler. The thermostat switches the boile 
to raise the room temperature. 

A thermometer бооз continually measures ые 
room temperature (output). The thermostat кой 
may detect that the room temperature has risen a 
to match the thermostat setting (input). It then be pe 
controller and turns off the boiler (process) so tha 
room will not get too hot. 

Not all feedback systems operate by au 5 
some systems, the comparator brings any erri "ios 
attention of a human operative who functions Js 
controller. True automation exists when the ie ler 
makes decisions without relying on a ни : uen 
Some fully automated systems, however, ar ino 
to be taken over by a human controller during 
cies. erson 

Some automated systems can be taught MaR ind 
who supervises their performance. Such a p when 
cates to the computer controlling hea his ae 
has made an especially desirable deson cision wher" 
the computer “learns” to make the same de 
ever a particular situation occurs. 

Automated systems can also be 
from their experience by trial and 
ing as the controller experiments b 
correcting signals. It observes the eff 
sions and favours those corrections t 
best performance of the system. 


Automation and jobs 
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tries where wages were lower Many people believe 
that industry in industrialized countries must automate 
further to increase productivity and decrease labour 
Costs and thereby compete more effectively with indus 


try in other countries. But such an increase in automa 
lion may cause many more workers to lose their jobs. 
Economists disagree over how many people might 


lose their jobs because of an increase in automation 
Planners expect that many jobs lost to automation would 
involve low levels of skill. The elimination of large num 
bers of low-skill jobs would put great pressure on gov- 
emment, industry, and the schools to retrain displaced 
Workers. Some labour unions have bargained for con- 
tracts in which employers promise to retrain workers 
who lose their jobs because of automation. At the same 
time that automation eliminates low-skill jobs, it in- 
creases the demand for highly skilled workers. Many 
People are needed to design, build, and maintain auto- 
mated systems. 
_Some economists believe that the transition to a more 
highly automated society will not cause much disrup- 
tion of the work force. They point out that a declining 
birth rate and longer life expectancy in many countries 
Mu contributing to an increase in the percentage of 
í people in the population. Although there may be 
Swer jobs because of automation, there also will be 

*r people entering the work force. 
К may reduce the number of workers 
But in Е" a certain amount ofa product. 
еро ее not lead to a total decline in the number of 
mee: ina Particular industry. If the demand for an 
E E products increases fast enough, employment 

^. even as the industry automates. The increased 
Коо and lower labour costs made possible by au- 
tional n help an industry compete in the interna- 
ers to low, etplace. Automation may enable manufactur- 

er prices and increase the volume of their 


Sales, In thi А 
more Mss Way, the industry may grow and create 


History 


man automation. The earliest known example of au- 
бур, о, а water clock that existed in Alexandria, 
Ntaine ut the 2005 B.C. In this clock, a large elevated 
М "еа with water had an opening near the bot- 
"Per flowed through the opening into a jar 


to 


Automation 


marked to show units of time. The level of water in the 
jar indicated the time of day. As the water level in the 
large container dropped, the water pressure decreased 
Normally, the lower pressure would slow the flow of 
water into the jar. However, the large container in this 
clock had a float that was linked to a device that con 
trolled the size of the opening. As the water level in the 
container dropped, the opening became wider, thereby 
providing a more constant flow of water into the jar and 
making the clock more accurate. A float was also used in 
toilets invented by the ancient Romans. Such floats are 
still used in toilets today. 

In 1787, James Watt, a Scottish engineer, constructed 
a device called a /ybal/ governor to regulate the speed 
of a steam engine. The use of the flyball governor 
marked the first industrial application of automation 

During the 1900's, automated controls have been 
applied to many processes. Automated steering systems 
controlled by gyroscopes were first used in ships in the 
1920's and came into regular use in aeroplanes in the 
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19305 (see Automatic pilot). Also at this time, the quality 
of telephone signals was greatly improved by using am- 
plifiers controlled by feedback. The use of automated 
controls in chemical production and petroleum refining 
also dates from the early 1900s. 

World War II (1939-1945) further stimulated the devel- 
opment of automation. Improvements in radar and elec- 
tronics led to the introduction of automatically aimed 
antiaircraft guns in 1944. Radar measured the speed and 
position of enemy planes, and then electronic devices 
calculated where the gun should aim. Modern radar 
guidance systems direct guided missiles to their targets 
in a similar manner. 

During the 19505, industry began using numerical 
control systems to operate machine tools. In a numerical 
control system, a machine is fed operating instructions 
in numerical code on paper tape or plastic tape. The 
code enables machines to perform a variety of tasks 
without a human operator. Numerical control does not 
depend on feedback, and so it is not true automation. 
However, it paved the way for the use of automated in- 
dustrial robots. See Machine tool (Numerical control of 
machine tools). 

The first industrial robot was used in 1961. It was con- 
trolled by a computer and worked in a car assembly 
plant. By the late 1980's, the United States had about 
33,000 industrial robots. Many of them were used in the 
electronics industry and in the production of cars, aero- 
planes, and heavy construction machinery. About 35,000 
industrial robots operated in Western Europe, and over 
100,000 in Japan. Many robots are used in Japan's elec- 

tronics and car industries. 

Some economists and engineers believe that factor- 
ies of the future will be totally automated. In such auto- 
mated factories, all operations would be controlled by 
computer. 


Related articles in World Book include: 
Computer Robot 


Cybernetics Servomechanism 


Automobile Association (AA), in Britain, is the 
largest motoring organization in the world. It has more 
than 6 million members. Its aims are to protect and ad- 
vance the interests of motorists generally, and to pro- 
vide a wide range of services for its members. The serv- 
ices include a comprehensive breakdown service, legal 
help, technical information, route planning, hotel in- 
spection, and a free handbook. The AA arranges motor 
and other insurance, and is a leading publisher of travel- 
related books, guides, and maps. 

The AA was founded in 1905 by a group of motor en- 
thusiasts to combat police and magisterial persecution 
of motorists, which threatened to force private cars off 
the road. Later, increased membership enabled the AA 
to provide many more services, including free legal de- 
fence. Mobile patrols were equipped to do roadside re- 
Pairs, and 3,000 of them now operate. An AA aircraft 
helps to control traffic at large outdoor events, 
Autonomic nervous system. See Nervous system 
(The autonomic nervous system; picture: The human 
nervous system), 

Autopsy is an external and internal examination of the 
dead. It is also called necropsy and post mortem exami- 
nation. The laws of most countries require that every 
cause of death be verified by a doctor. If the doctor 


knows that death is from natural causes, he or she signs 
the death certificate and no autopsy need be performed 
If uncertain of the conditions leading to the cause, how- 
ever, the doctor may ask for an autopsy for scientific 
reasons. In certain circumstances, deaths must be re- 
ported to a coroner, who must investigate their cause. 
The coroner may legally insist on an autopsy in cases 
where death results from suicide, homicide, or un- 
known causes. 

Autry, Gene (1907- ), is an American singer, actor, 
songwriter, and business executive. He became famous 
for his roles as a singing cowboy in Western films from 
the 1930s to the early 1950's. 

Orvon Gene Autry was born in Tioga, near Pilot Point, 
Texas, U.S.A. He began recording cowboy songs in 1929 
and made his first hit record, “That Silver-Haired Daddy 
of Mine,” in 1931. Autry has written more than 250 
songs, including such hits as “Tears on My Pillow’ (1941) 
and “Here Comes Santa Claus" (1947). He has also made 
popular recordings of “Back in the Saddle Again’ (1939, 
"Rudolph the Red-Nosed Reindeer’ (1949), “Frosty the 
Snowman‘ (1950), and “Peter Cottontail” (1950). 

In 1934, Autry moved to Hollywood, California, to ap- 
pear in films, and he made his first film that same year. 
He acted in more than 100 Western films and for many 
years continued to perform as a singer. During the 
19505, Autry began a successful business career. In or 
1960, he became an owner of the Los Angeles (now : 
fornia) Angels baseball team, which played its first se 
son in 1961. es 
Autumn is the season between summer and winter. 
The Northern Hemisphere, the northern half of t" 
earth, has autumn weather during late September, 
ber, and November. Autumn weather does not pee 
long in the polar region, where extremely cold a -Á 
weather begins earlier. In tropical regions, n: ate 
or no seasonal variation. The Southern Hemispne ofthe 
autumn from March until early June. For the мет. eet 
first day of autumn, and for information about the ү 
tion of the earth and sun during autumn, see pere 

In some countries this season is called the ae ds 
cause it is the period of falling leaves. Autumn ware get 
harvest time for many crops. Early autumn pe аз 
erally warm and nights are cool. As winter kie ri 
frost often occurs at night. The end of auum нн 
by the migration of birds, and prewinter sno 

See also Equinox. , 
Autumnal equinox. See Equinox. — mie 
Auvergne is a region and former ролй the de 
south-eastern part of central France. ie of Haute- 
partments of Cantal, Puy-de-Dôme, and Ph s an area of 
Loire have covered Auvergne. The region | P stria cen- 
25,988 square kilometres. The capital and in nee (pol 
tre is Clermont-Ferrand. For location, see Fra! 
cal map). inct volca- 

"dae. Mountains, a range of еш по 
noes crossing the area from north to sou | springs 
for beautiful scenery and many hot m ees on the 
Most of the people in the region work as Г 
land. tc 
Auxin is the name of a group of hormones Ш the tips 
plant growth. Buds, embryos, young leav' owth of dif 
of stems produce auxins that control men for the 
ferent plant organs. Auxins are respons! 


growth of plants toward light. When light falls on one 


side of a plant stem, the auxins tend to move away from 
the light. They accumulate in the shaded portion of the 
stem. Concentration of auxins in the unlit portion causes 
the cells to grow longer on the stems shaded side. This 
makes the stem bend gradually toward the light 
Commercial preparations of auxins have many uses. 
They shorten the time required for roots to form on 
plant cuttings. They produce parthenocarpic lunpol 
linated) fruits, stop leaf and fruit drop, and prevent 


sprouting in stored potatoes and onions. 

See also Hormone (Plant hormones); Gibberellin: 

Growth; Tropism. 

Ava. See Kava. 

Avalanche is a mass of snow that slides down a 
mountain slope. Most avalanches result from weather 
conditions that cause snow on a mountain slope to be- 
come unstable. Such disturbances as heavy winds, earth 
tremors, and explosions can send the snow sliding 
down. Skiers have started many avalanches. 

There are three chief kinds of avalanches. A dry snow 
avalanche consists of powdery snow and air that may 
move faster than 160 kilometres per hour. A wet snow 
avalanche is a mass of wet, dense snow that typically 
moves slower than a dry snow avalanche. In a s/ab ava- 
lanche, a solid portion of snow breaks loose as a slab 
and splits into pieces as it slides. 

Experts can often recognize the conditions that lead 
to avalanches by studying the terrain, snow, and 
weather in an area. To help control avalanches, they use 
explosives to reduce snow build-up. They also replant 
trees on slopes, and erect barriers. 

Avant-garde is a term used to describe people in any 
field who break with tradition and conventional stand- 
ards in their work. The term is used especially to de- 
Scribe movements in the arts. Avant-garde artists em- 
Phasize experimental and original methods and oppose 
accepted ways of doing things. They sometimes attack 
Past and present attitudes about art—and even the idea 
of art itself. In the early 19005, for example, the French 
Painter Marcel Duchamp created sculptures out of eve- 
"yday objects to ridicule the belief that art was some- 
thing profound. 

Avant-garde was originally a French military term, 
Meaning an advance unit that preceded the main body 
of troops. The term was first used in its modern mean- 
ing by the French socialist leader Henri de Saint-Simon 
ina book published in 1825. During the 18005, most 
avant-garde art was used to promote social reform. But 
in the late 18005, a doctrine of "art for art's sake" put in- 
creased emphasis on the form of art itself, without re- 
Ward to its effect on society. 

4 Avant-garde ideals became especially important in art 
the mid-19005s. This art has tended to combine previ- 

9usly distinct art forms, such as architecture, music, 

Painting, Sculpture, and the theatre and cinema. 

A ее also Cage, John; Dadaism; Duchamp, Marcel; 
realism, 

Avebury, a village in central Wiltshire, is famous as 

but of some of the oldest prehistoric structures in 

ч nd. The village is on the River Kennet, 11 kilome- 

E of Marlborough. It stands inside a great circu- 
b, A thwork that formed part of an Iron Age fort. Ave- 
as a circle of stones about 305 metres across. 


Avebury, in central Wiltshire, England is famous for its prehis 
toric structures. The circle of stones dates from the Middle 
Stone Age period. 


Most of the stones are about 2} metres tall, but some 
are as tall as 6 metres. Nearby stands Silbury Hill, the 
largest tumulus (artificially created mound) in Europe 
See also Megalithic monuments. 

Aventine Hill. See Rome (The city today; map: An- 
cient Rome). 

Average is a number that is typical of a group of num- 
bers or quantities. People usually think of an average as 
a mean. A mean is the sum of a group of quantities di- 
vided by the number of quantities. For example, the av- 
erage, or mean, of 4, 5, 6, 7, and 8 is 6, or 30 divided by 
5. But other numbers can be typical of a group of num- 
bers. A median is a number that divides a group in half 
according to size. A mode is the number that occurs 
most frequently in a group. See also Mean; Median; 
Mode; Statistics (Probability). 

Averro£&s (1126-1198) was an Arabian philosopher. He 
was also known as Ibn Roshd. Averroés was a devoted 
student of the writings of the Greek philosopher Aris- 
totle. His interpretations of Aristotle were influential for 
many years. But Averroés insistence on the eternity of 
matter and his denial of personal immortality were con- 
demned by church authorities in the West. Because they 
wished to reconcile Aristotle's philosophy with Christian 
theology, the authorities argued that on these points 
Averroés was mistaken about Aristotle's position. 
Averroés was born in Córdoba, Spain. 

Avery, Oswald T. See Heredity (The study of the 
chemistry of genes). н 

Aves. See Віга (table: A classification of birds). 
Avesta. See Zoroastrianism. 
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The aviation industry involves many airlines that carry passengers and cargo to many parts of 
the world. Sydney Airport in Australia, above, is served by about 30 different airlines. 


Aviation is a term that includes all the activities in- 
volved in building and flying aircraft, including aero- 
planes, airships, balloons, helicopters, and gliders. 
These craft, especially aeroplanes, affect the lives of 
people almost everywhere in the world. Giant airliners 
carry passengers and cargo between the world's major 
cities in a matter of hours. Planes and helicopters rush 
medicine and other supplies to the farthest islands and 
deepest jungles. Farmers use aeroplanes to seed fields, 
count livestock, and spray crops. Aviation has also 
changed the way nations make war. Modern warfare de- 
pends on the instant striking power of jet fighters and 
bombers and the rapid supply capabilities of jet trans- 
ports. Helicopters and other special aircraft have also 
been important in military aviation over the last 40 years. 

Thousands of aeroplanes are used throughout the 
world. They range from small planes with room for only 
a pilot to enormous jumbo jets, which can carry hun- 
dreds of passengers. To produce and operate all these 
aeroplanes requires the skills of hundreds of thousands 
of workers— from the engineers who design the planes 
to the mechanics and pilots who service and fly them. 
Many government agencies also work to make flying 
safer and more dependable. All these activities make up 
the aviation industry. 

The aviation industry's two major branches are the 
manufacture of aircraft and aircraft components, such as 
engines, and the operation of these aircraft, for example 
by airlines. The manufacture of aircraft, together with 
the manufacture of spacecraft, missiles, and related 
electronic equipment, is often called the aerospace in- 
dustry 


Aviation as an activity began with the first successful 
balloon ascent by the Montgolfier brothers of France 
1783. But the aviation industry was born on Dec. m 
1903, near Kitty Hawk, North Carolina, in the M 
States. That day, Orville and Wilbur Wright ma e un 
world's first successful aeroplane flights. They na r avià- 
their aeroplane after studying the writings of к Г: 
tion pioneers and after experimenting with gliders, 
kites, and wind tunnels. We 

Within a few years, several small factories in m 
and the United States were producing aero 
devil fliers bought many of these planes and i ie an to 
to put on thrilling air shows. Governments also beg 
buy aeroplanes to build small air forces began 

Airships, invented 50 years before up 
to be developed for civil and military use in the sas 
1900s, These vehicles, originally filled with "oh helium 
hydrogen, proved highly dangerous. Althoug и чї 
filled airships are today used for leisure flying HE 
vertising, the airship failed as a means of mass f 
ger transportation 

Since the 19305, the aeroplane has b 
tant in long-distance transportation By the ғ 
world's airlines carried about 100 million passe " 
year. Today, the airlines of the world carry more 
billion passengers a year aft, this ar" 

Although aviation includes all types of аігсг it the 
ticle deals chiefly with aeroplanes. To learn "pam the 
two other main types of heavier-than air c raft, The 
World Book articles on Glider and Helicopter orts to 
Aeroplane article traces the history of — de- 
fly and the development of the aeroplane. It à 


een very impor 
1960's, the 

ngers à 
than 1 


scribes how a plane flies, how pilots navigate, and how 
planes are built. For a discussion of flight in outer space, 
see Space exploration. See also Airship; Balloon. 

The aviation industry consists of six branches: (1) air- 
craft manufacturing, (2) general aviation activities, (3) air- 
line operations, (4) airport operations, (5) aviation sup- 
port activities, and (6) military aviation activities. For 
general information about military aviation, see Air 
force. 


The aviation industry 


Aircraft manufacturing. Aircraft production compa- 
nies build chiefly aeroplanes, but many of the larger 
ones also produce helicopters and gliders. Often, one 
large company controls the building programme and 
subcontracts parts of it to other companies. Thus, com- 
panies big and small supply engines, on-board comput- 
ers, electronic components, furniture, and other items 
for all types of aircraft, as well as equipment for space- 
craft. Some of these suppliers are independent. Others 
are subsidiary companies—that is, companies owned or 
controlled by larger companies or corporations. 

Large corporations such as Boeing, Lockheed, and 
McDonnell Douglas in the United States (0.5), British 
Aerospace in the United Kingdom (UK), and Société Na- 
tionale Industrielle Aérospace in France, have tradition- 
ally dominated the manufacture of aeroplanes in the 
Western world. These corporations continue to function 
but their relationship to each other is changing. Prior to 
1991, the production of aeroplanes in Eastern Europe 
and other Communist countries was under the control 
of the Soviet Union, a federation of socialist republics 
dominated by Russia. 

In the early 1990s, two factors helped change this 
world situation dramatically. First, worldwide economic 
recession limited demand for new aircraft. Second, fol- 
lowing the breakup of the Soviet Union in 1991, several 
newly independent Eastern European states became 
free to purchase aircraft engines and components from 
the West. They could also sell aircraft, especially light 
planes and helicopters, to Western operators. 

As the economic climate has improved toward the 
mid-19905s a larger international demand for aircraft, es- 
pecially in the Asia-Pacific region, has led to greater 
competition in aircraft sales. But many manufacturers 
are also cooperating in large consortia (partnerships) to 
share the very high costs of aircraft development and 
benefit from the special skills and experience of individ- 
ual companies. Such consortia include Airbus Indus- 
tries, Eurofighter, and Panavia—European partnerships, 
variously involving companies from France, Germany, 
Italy, the Netherlands, Spain, and the UK. Countries in 
Asia, such as China and Indonesia, manufacture compo- 
nents for U.S, and European aircraft. They are collaborat- 
ing more and more on the development of new aircraft 
with firms in established aircraft-building nations. Japa- 
nese companies have long teamed up with U.S. firms on 
various projects. 

Most manufacturing companies are privately owned. 
However, a few in Russia, Ukraine, and other Eastern Eu- 
гореап countries continue to be government-owned. 
Many major companies are multinational (see Multina- 
tional corporation). Some Canadian-owned firms, for 
example, have factories in the U.S.A. and the UK. 
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Australia has a few factories capable of producing a 
wide range of small aircraft and components and as- 
semblies for large ones. There are two major plants, 
with principal facilities in Sydney and Melbourne. Most 
aircraft manufactured in Australia are made under 
licence—that is, assembled from a design and parts pro- 
duced elsewhere. 

Manufacturers produce three main types of aero- 
planes: (1) general aviation planes, (2) commercial trans- 
port planes, and (3) military planes. General aviation air- 
craft include single- and two-seater planes used for 
pleasure flying or training, mailplanes, business or cor- 
poration jets, and aircraft used by rescue services and 
the police. Most general aviation planes are small aero- 
planes with one or two engines. Some have jet engines, 
but most are propeller driven. Commercial transport 
planes are used to carry both passengers and cargo or 
cargo only. Airlines operate these planes. The smallest 
commercial transports carry from 20 to 100 passengers 
and increasingly play a role as commuter aircraft carry- 
ing people to work. The largest carry several hundred 
passengers. Most commercial transports are jet planes 
with two, three, or four engines. Military planes include 
bombers, fighters, and military transports owned by the 
governments of various countries and operated by their 
armed forces. See Aeroplane (Aeroplanes of today). 

General aviation activities include pleasure flying, 
land surveying, giving flying instructions, inspecting 
telephone lines, monitoring traffic, and scattering seed 
and spraying crops. Many businesses have their own 
light planes, and some large corporations run advanced 
jets to carry executives quickly to wherever they need to 
go. Light planes are also used to carry cargo and pas- 
sengers in areas of the world that lack roads or railways. 

An example of a specialized aviation service is Aus- 
tralia's Royal Flying Doctor Service, which supplies med- 
ical treatment and services to people living in remote 
outback regions. The service was founded in 1928 by 
John Flynn and the radio engineer Alfred Traeger. The 
first base was at Cloncurry in Queensland, and K. St. Vin- 
cent Welch became the first flying doctor. In case of ill- 
ness, or the need to seek medical advice, people use 
radio to contact the doctor at the nearest base. The doc- 
tor either advises the caller by radio, or arranges for an 
aeroplane to pick up the patient. There are air ambu- 
lance services in other parts of the world, which provide 
specially equipped aeroplanes to fly patients to hospital. 

Airline operations. Almost every country has at least 
one airline. Most airlines are privately owned, but some 
are state-owned. 

There are two main types of passenger airline 
service—scheduled flights and nonscheduled flights. 
Scheduled flights are made over certain routes accord- 
ing to a timetable, Nonscheduled flights are mainly char- 
ter flights for customers who want to hire a plane to fly 
to a particular place at a particular time. Each year mil- 
lions of European holidaymakers travel to resorts on 
charter flights. 

Most airlines carry both passengers and cargo. Airlin- 
ers usually carry a certain amount of freight on passen- 
ger flights. Many passenger airlines also operate trans- 
port planes that carry only cargo. A few certificated 
airlines specialize in carrying cargo and do not make 
any passenger flights. 
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Another important activity is the use of light planes to 
provide transportation. Most commuter aírlines use 
light planes to carry passengers— usually fewer than 
20—on short flights. They serve many small communities 
and provide connecting flights to large airports. Most 
such services are operated by small companies that op- 
erate a few light planes, but some have planes large 
enough to carry more than 20 passengers. 

Airlines have often had financial problems. In the 
19705, the U.S. government relaxed some of the controls 
on airlines and set a trend that spread throughout the 
world. In the late 19705 and early 19805, many airlines 
reduced fares or operated various cheap ticket schemes 
to attract more passengers. But in the early 1990's, eco- 
nomic recession reduced the number of airline passen- 
gers. High operating costs, such as expensive jet fuel, 
and fierce competition among airlines, including those 
of the former Soviet Union, shook the industry. With too 
many airlines chasing too few passengers, some famous 
operators had to close. One such airline, Pan Am, went 
out of business in 1992, It had traded as a major U.S. air- 
line since 1927. 

Airport operations. Airports provide the runways, 
navigation aids, and other ground facilities needed for 
air travel. Only a few of a country's airports have the fa- 
cilities to handle very large planes, The rest are small 
airfields that are only able to handle light planes. Cities 
or public corporations own many large airports. Some 
small airports are also publicly owned, but most of them 
are private airfields owned by organizations or individu- 
als. See Airport. 

Aviation support industries provide a wide variety 
of supplies and services to airlines, airports, pilots, and 
passengers, Some companies furnish repair services or 
fuel for aeroplanes. Freight forwarders make arrange- 
ments for carrying air cargo. Various food services pre- 
pare meals to be served on passenger flights. Some in- 
surance brokers specialize in flight insurance, and some 
lawyers specialize in air law. Private weather bureaus 
supply pilots with weather information not provided by 
government weather services, 

Future of the industry. In the 19705, aircraft build- 
ers in the U.S.A. and Europe reacted to predicted in- 
creases in passenger numbers by producing large 


multi-engined jet transports such as the Boeing 747 
jumbo jet. These planes were capable of carrying hun- 
dreds of people. But in the early 19905, economic reces- 
sion compelled aircraft operators to demand planes 
with lower running costs and better fuel economy. The 
modern trend is for manufacturers to build larger aero- 
planes with fewer but larger engines. 

Crowded flying conditions mean that many large air- 
ports have more air traffic than they can handle effi- 
ciently. At certain busy times, aircraft sometimes have to 
wait for long periods before they can take off or land. 
Arranging time slots for aircraft, improving the flow of 
air traffic, and using improved navigational aids are 
among proposed measures that may help reduce de- 
lays. 

To avoid environmental problems, especially noise 
pollution, airports are built far outside major cities. This 
means that people have to travel long distances to get to 
them. Engineers have tried developing quiet, medium- 
sized planes that need short runways or no runways at 
all. These STOL (Short Take-Off and Landing) or уто! 
Vertical Take-Off and Landing) aircraft could use special 
airports built close to cities. This could relieve conges- 
tion and delays at major airports. But the development 
and operation of city airports have so far proved expen- 
sive. In addition, few people are ready to support the 
building of such airports because they fear environmen- 
tal problems. London City Airport is a rare example ofa 
successful airport of this kind. See also V/STOL. 

Manufacturers continually try to develop faster air- 
craft. In the 1960's, French and UK manufacturers coop- 
erated in building Concorde, the first supersonic trans- 
port (SST), capable of carrying passengers and cargo a 
speeds much faster than that of sound Concorde | 
proved to be a successful aeroplane, but the cost of its 
development was very high. Although U.S. and UK air- 
craft builders continue to study the idea of more ad- 
vanced SSTs, these vehicles are no longer high ол 
list of priorities. Some form of spaceplane, called pim 
orbital transport (SOT) is likely to be more important d 
future development. The SOT will take off like an aere 
plane but will be able to make part of its flight thro i 
space. Thus, a flight aboard an SOT from London to y 
ney could take as little as 90 minutes. 


Flying Doctor Service i 
brings medical supplies пе 
medical help to people in 


Australian outback 


Aircraft for use in hilly or island areas are specially designed 
for short take-off or landing distances. 


Almost from the beginning of the aviation industry, 
the governments of most nations have been deeply in- 
volved in its activities. Aeroplanes have such great im- 
portance as weapons of war that many countries have 
encouraged and financed improvements in aeroplane 
design for military reasons. Most nations have also sup- 
ported the development of civil aviation (the operation 
of nonmilitary aircraft). 

Governments regulate certain aspects of aviation in 
the interests of safety. As a result, most countries have 
agencies to enforce air safety regulations and to handle 
various economic matters relating to aviation. In addi- 
tion, most countries belong to the International Civil 
Aviation Organization (ICAO). This is an agency of the 
United Nations (UN), to which almost every country be- 
longs. This agency promotes the growth of civil aviation 
throughout the world and encourages international 
flight safety. It sets common air standards among its 
members and seeks to increase cooperation on other 
aspects of international aviation. 


Aviation agencies and organizations 


Aviation agencies. The ICAO is one of several regu- 
latory agencies throughout the world. In the United 
States, the Federal Aviation Administration (FAA) makes 
regulations concerning air safety. It establishes the rules 
that all planes must follow when flying in the United 
States. One of the agency's most important jobs is to op- 
erate a network of air route traffic control centres 
throughout the United States and its territories. Each 
control centre uses radar and radio communication to 
help aeroplanes in its vicinity follow the airways, or air 
routes, to which they are assigned (see Aeroplane — 
[Flight navigation). The FAA also issues licences to pi- 
lots. In addition, every newly manufactured aeroplane 
Must have an FAA certificate of airworthiness before it 
тау be flown. This certificate states that the aeroplane 
has been inspected and is in good flying condition. Sim- 
ilar regulatory activities are carried out by other national 
agencies, such as the UK's Civil Aviation Authority (CAA). 
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; Almost every nation has an agency to regulate and 
improve aviation within its borders. These agencies han- 
dle airport construction, registration of aeroplanes and 
pilots, and other similar kinds of issues. Many local gov- 
ernments around the world also have aviation agencies 
to deal with the operation and maintenance of local air- 
ports. 

Other aviation organizations include associations 
of airline operators, aeroplane manufacturers, and pi- 
lots. Operators of international airlines in countries 
throughout the world belong to the International Air 
Transport Association (see International Air Transport 
Association). 


Aircraft nationality marks 


Most civil aircraft carry one or two letters or a number and a 
letter to identify their nationality. This nationality mark is painted 
on both sides of the fuselage or tail. It is also displayed on the 
underside of the wing. Numbers or letters following the nation- 
ality mark on a plane are the registration mark issued to that par- 
ticular plane in its own country. Each country that belongs to the 
International Civil Aviation Organization (ICAO) reports its na- 
tionality mark to the organization. This table lists the nationality 
marks of selected ICAO members. 


Afghanistan .. 


Algeria ..... 7T. Кимай... 
Argentina .. LQ, LV Malaysia . 
Australia . ...VH Mexico... 
Austria ..... .OE Morocco... 
Bangladesh ..S2 Netherlands 
Belgium .. .0O Мем Zealand. 
Bolivia . CP Nicaragua .. 
Brazil... PP,PT  Nigeria..... 
Bulgaria ..LZ Norway .. 
Burma .... XZ Pakistan .. 
Cameroon .,TJ Panama .. 
Canada . C,CF Paraguay. 
Chile ... “СС  Peru.. 
China .. ..B Philippines . 
Colombia .HK Poland ... 


Korea (South) . . 


Cuba ... .CU Portugal .. 

Cyprus . ..5B Romania . 

Denmark . .OY Russia... 

Ecuador .HC Saudi Arabia . 

Egypt... .SU  Singapore.. 

Ethiopia ..ET South Africa 

Finland . ..0H  Spain....... 

France . .F SriLanka . 

Germany . .D Sudan... 

Ghana .. ..9G Sweden .. 

Greece ....... .SX Switzerland .. r? 
Guatemala . . TG plus national emblem 
Honduras .. .HR Syria ....... . YK 
Hungary .. .HA Tanzania . ..SH 
Iceland . ..TF Thailand.. . HS 
India ... ..VT Tunisia. 15 
Indonesia .PK Turkey. NIC 
Iran .. ..EP Uganda ...... Sod 
Iraq . .. YI United Kingdom Ке 
Ireland . ЕІ, EJ United States . En] 
Israel ..4X Uruguay... .CX 
Italy .. .. Venezuela ...... -YV 
Japan JA Vietnam .. .XV 
Jordan . . .]Y Yugoslavia . . YU 
Kenya .. .5Y Zaire .9Q 
Korea (North) .. . S61 d 
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History of the aviation industry 


Beginnings. The successful aeroplane flights of the 
Americans Orville and Wilbur Wright in 1903 marked 
the beginning of the practical aviation industry. After 
these flights, the Wright brothers tried to interest the 
U.S. and various European governments in buying the 
design for their plane. But they had made only a few 
public flights, and government leaders were not con- 
vinced that their plane could fly. 

Meanwhile, a few European inventors had also built 
aeroplanes. Іп the 1890's, the German glider pioneer 
Otto Lilienthal had manufactured a limited production 
series of special gliders for experimental use. Unfortu- 
nately Lilienthal's aeronautical theories were wrong, and 
he died in an accident involving one of his own gliders. 
In 1905, two French fliers, the brothers Charles and Ga- 
briel Voisin, started making a few made-to-order planes 
at a small factory outside Paris. Within a few. years, other 
European fliers also started manufacturing aeroplanes. 
They included Louis Blériot and the brothers Henri and 
Maurice Farman in France; and Frederick Handley Page, 
A. V. Roe, and T. О, M. Sopwith in the United Kingdom. 

In 1908, Colin Defries claimed the first powered flight 
in Australia, He flew a Wright biplane at Sydney's Victo- 
ria Park racecourse on Dec. 18, 1909. But this flight was 
not properly controlled. There is also no firm evidence 
from witnesses to support claims made on behalf. of 
Fred Custance, a young Australian mechanic, who is 
said to have flown nearly 5 kilometres near Adelaide on 
March 17, 1910. But the next day, the great magician 
Harry Houdini flew about 3 kilometres near Melbourne, 
in front of nine witnesses, John R. Duigan flew the first 
Australian-made aeroplane on July 16, 1910. In 1911, 

W. E. Hart, a Sydney dentist, became the first person in 
Australia to be awarded a pilot's certificate. 
The world's first great aviation meeting was held near 


Reims, France, in 1909. Thirty-eight aeroplanes were on 
show, and the outstanding machine was Henri Farman's 


biplane. Six of the machines on show were offered for 
sale to the public—a sign of growing confidence in the 
reliability of the aeroplane. More shows followed in 
both Europe and the U.S.A. 

The Wright brothers had made their first official pub- 
lic flight in 1908 and amazed the world with their aero- 
plane's flying ability. That same year, the U.S. Army Sig- 
nal Corps ordered a specially built Wright plane. This 
was the world's first military plane. In November 1909, a 
group of wealthy investors put up the money for the 
Wrights to start a manufacturing firm, the Wright Com- 
pany. The company had its factory in Dayton, Ohio, and 
its headquarters in New York City. In the autumn of 1909, 
another U.S. aviation pioneer, Glenn L. Martin, began to 
manufacture aeroplanes in an abandoned church in Cal- 
ifornia. Within a few years, his company became a lead- 
ing U.S. producer of military planes. 

The first flying regulations. In 1905, a group of 
French flying enthusiasts established the Fédération 
Aéronautique Internationale (FAI) in Paris. One of the 
FAI's main duties was to regulate the sport of flying. It 
also ruled on world speed, altitude, and other flying rec- 
ords. The FAI still has this function. A 

In 1908, Kissimmee, Florida, U.S.A., passed the world's 
first law regulating aeroplanes. The law required the 
registration of local aircraft and regulated their speed 
and altitude when flying over the town. 

World War I (1914-1918). When World War 1 began 
in Europe, even the largest aeroplane factories turned À 
out only a few planes a year. But the factories quickly in 
creased their production to meet the new demands. { 

During World War I, the British aircraft industry m 
duced more than 55,000 aircraft, and by 1918, employe 
nearly 350,000 people. The United States entered the 
war in 1917 with about 110 military planes. | A 

After Wilbur Wright's death in 1912, Orville sold a 
interest in the Wright company, which continued in p! 
duction under the Wright name. Aeroplane eroe 
used newly designed engines to put fighters and bo 


Early aeroplane factories; 
such as this French plant 0 
1908, produced only a aa 
planes at a time and al m 
entirely by hand. Mass pO 
duction began with the m 
facture of warplanes durig 
World War! (1914-1918). es 
fore the war, aeroplanes 
used mainly for sport 


Planes raced against cars in the early days of aviation. This 
1914 race at Columbus, Ohio, U.S.A. was between the racer 
Barney Oldfield and daredevil pilot Lincoln Beachey. The finish 
was so close that no one knows who won. 


ers into the skies. Such well-known European manufac- 
turers as Farman, Handley Page, and Voisin built many 
of these planes. Other European manufacturers also 
became famous for their warplanes. They included 
Morane-Saulnier and Nieuport in France; Fokker and 
Junkers in Germany; and Bristol, De Havilland, Hawker, 
Short, and Vickers in the United Kingdom. By 1919, de- 
signers had created aircraft such as the British Vickers 
Vimy bomber and the American Curtiss NC-4, which 
successfully flew across the Atlantic Ocean. 

in 1916, two aeroplane companies were established 
on the West Coast of the United States. They were the 
Boeing Company, founded in Seattle by William E. Boe- 
ing, and the Lockheed Corporation, founded in Santa 
Barbara, California, by the brothers Allan and Malcolm 
Loughead. These companies joined the existing Curtiss 
and Martin companies founded before World War I. In 
time, Boeing and Lockheed became two of the world's 
leading aircraft manufacturers. : 

The first airlines. The Wright brothers and other 
early fliers occasionally took passengers for short plane 
rides. In 1910, a Wright aeroplane flew 32 kilograms of 
silk from Dayton to Columbus, Ohio—perhaps the first 
air freight shipment in history. The world's first regular 
aeroplane passenger service began in the United States 
in 1914, but it lasted only a few months. A pilot named 
Tony Jannus used a small seaplane to fly passengers 
across Tampa Bay in Florida. On May 15, 1918, the U.S. 
government started the world’s first permanent airmail 
service, Army pilots flew the mail between New York 
City, Philadelphia, and Washington, D.C. 

After World War 1, thousands of military planes be- 
came available for civilian use. In 1919, bombers were 
used to start nearly 20 small passenger airlines in 
France, Germany, the UK, and several other European 
countries. One of these airlines, founded by Henri and 
Maurice Farman, began the world's first regular interna- 
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tional airline service. The company used old Farman 
bombers to make weekly passenger flights between 
Paris and Brussels, Belgium. The UK's first regular inter- 
national airline service started in 1919, between London 
and Paris. In 1924, several private British airlines com- 
bined to form Imperial Airways. This company, with 
government backing, built up a large network of inter- 
national routes during the 1920s and 1930s. 

By 1924, passenger airlines were operating in 17 Eu- 
ropean countries as well as in Africa, Australia, and 
South America. Several of these airlines are still active. 
They include the Netherlands' Royal Dutch Airlines 
(KLM), Belgium's SABENA World Airlines, Germany's 
Lufthansa, and Australia's Queensland and Northern Ter- 
ritory Aerial Services (Qantas). 

Internal services in Australia had begun in 1912 when 
the government accepted Norman Brearley's tender for 
a weekly service between Derby and Geraldton in West- 
ern Australia. Hudson Fysh and P. J. McGinness, together 
with Queensland graziers, founded Qantas in 1920. In 
1922, Qantas won a contract for a service between Char- 
leville and Cloncurry. In 1934, Qantas joined with Impe- 
rial Airways in opening the first air service between the 
UK and Australia. 

Most of the early airlines were founded as private 
companies. But beginning in the mid-1920's, the govern- 
ments of many countries started to combine two or 
more private airlines to form a large national airline, fol- 
lowing the example of the UK's Imperial Airways. The 
United States went against this trend when, in 1926, it 
turned over all airline activities to the private sector. 

Aviation progress. During the early 1920's, most 
passenger airlines lasted only a few months because 
they could not attract enough customers. Most people 
considered flying a dangerous sport rather than a safe 
means of transportation. Governments main interest in 
aviation was to improve airmail service. To help the mail 
pilots fly their old, open-cockpit planes at night, beacon 
lights were installed at intervals at airports along the 
route. Each light could be seen 80 kilometres away. 


Post office planes began flying U.S. mail in 1918. This one is 
being loaded for the flight that began regular transcontinental 
service in 1923. Private lines began flying the U.S. mail in 1926. 
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Early airliners like the Ford trimotor, above, carried about 10 
passengers, who bundled up in coats to keep warm. This trimo- 
tor was flown by National Air Transport (NAT), one of the first 
successful U.S. airlines. Flights were short and sometimes un- 
comfortable. For the passengers, flying was an adventure. 


Airmail and passenger services developed steadily 
during the later 19205. By the end of 1926, 11 companies 
were carrying mail between major U.S. cities. Some also 

' carried passengers. Henry Ford, the famous American 
car manufacturer, made an important contribution to 
passenger air transport when he financed the develop- 


Growth of airline passenger traffic 
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ment of the first multi-engined, all-metal aeroplane. This 
made passenger flight much safer. 

The industry comes of age. Air transport continued 
to grow during the early 1930's. By 1935, the United 


States had four major domestic airlines— American, East- 


ern, Transcontinental and Western Air (today called 
Trans World Airlines), and United. Smaller U.S. domestic 
airlines included Braniff, Delta, and Northwest. The 
country also had a major international airline— Pan 
American World Airways. Aer Lingus was formed in Ire- 
land in 1936. The British airline Imperial Airways ex- 
tended its routes across India to Burma and Malaya, to 
Australia, and to South Africa. The German airline Luft- 
hansa built up an extensive network of services in Eu- 
rope, and also to Asia and South America. Five airlines 
combined to form Air France in 1933. Australia also de- 
veloped a successful airline network. m 

To meet the growing demand for faster, larger airlin- 
ers, manufacturers began to produce such planes as the 
U.S. Boeing 247 and the Douglas DC-2 and DC-3. The 
DC-3 appeared in 1935 and soon became the world's 
most popular transport plane. A number of compere 
including Martin (now Martin Marietta Corporation) an 
Sikorsky in the United States and Short in the UK, 
started to make seaplanes called flying boats. In the 
19305, airlines used them to make the first passenger 
flights across oceans. New firms were also started or | 
formed by merger in the 19305, such as North ATE 
Aviation and United Aircraft (now United Technologies! 
which took over Sikorsky and the engine-maker Pratt 
and Whitney. | i 

By the late 19305, flying had become an importan 
means of travel in almost every part of the world. In ‘ 
1938, the world’s airlines carried nearly 34 million pas 
sengers. 
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Australia in particular had a successful and advanced 
internal airline network by the late 1930's. The Holy- 
mans, a family of Australian aviation pioneers, had es- 
tablished Australian National Airlines (ANA). In 1936, 
Reginald Ansett, a passenger car operator in Victoria, 
launched Ansett Airways. 

World War Il (1939-1945). The peace treaty that 
ended World War | banned the manufacture of military 
aircraft in Germany. Nevertheless, several German air- 
craft firms were founded during the 19205. They in- 
cluded the famous Heinkel and Messerschmitt compa- 
nies, In the ті-19305, Heinkel, Messerschmitt, and 
older German firms, such as Fokker and Junkers, se- 
cretly made bombers and fighters for the German air 
force. On Sept. 1, 1939, German warplanes attacked Po- 
land, and World War II began. One European country 
after another fell to the Germans. Finally, the UK was left 
nearly alone to fight off the German air force. United 
Kingdom companies, such as Avro, De Havilland, Hand- 
ley Page, Hawker, Supermarine, and Vickers, quickly in- 
creased their production of warplanes. 

The United States produced about 2,100 military 
planes in 1939. Both Germany and Japan had larger air 
forces. The huge Mitsubishi corporation produced 
many of Japan's warplanes, including the famous Zero 
fighter. The French, Soviet, and UK air forces were also 
each bigger than that of the United States. But in 1939 
and 1940, the U.S. government ordered more warplanes 
and the construction of more factories to build them. 
After the United States became involved in the war at 
the end of 1941, U.S. aeroplane production increased 
greatly. More than 40 companies took part in a gigantic 
effort to supply the United States and its allies with mili- 
tary planes. By 1944, production had reached nearly 
100,000 transport planes, bombers, and fighters a year. 


Growth of airline cargo traffic 
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Huge flying boats began carrying passengers on ocean flights 
during the 1930s. In 1939, Pan American World Airways used a 
Boeing 314 Clipper, above, to start regular transatlantic service. 


By the end of the war, U.S. factories had built more than 
300,000 aircraft. Germany, Japan, the Soviet Union, and 
the UK had also produced many thousands of planes. 
During the war, aircraft production had become the 
world’s leading manufacturing industry. 

Anew age of flight. The first jet aeroplane flew in 
1939, and other experimental models followed in 1941 
and 1942. By the end of World War II, Germany, the 
United Kingdom, and the United States had developed 
operational jet aircraft for military use. After the war, 
American manufacturers developed large, propeller- 
driven transports that could fly thousands of kilometres 
without refuelling. 
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They included the Douglas DC-7, the Boeing 347, and 
the Lockheed Super-Constellation. 

In 1952, British Overseas Airways Corporation (BOAC) 
started jet passenger flights with De Havilland Comets. 
But the flights were stopped after several Comets ex- 
ploded in the air. Investigators discovered serious flaws 
in the plane's structure. De Havilland engineers then de- 
signed an improved Comet. In 1958, BOAC used the 
new Comets to begin jet passenger service across the 
Atlantic. American companies also built successful jet 
transports in the late 19505 and these aircraft quickly 
dominated international air transportation. The most 
successful was the Boeing 707, which began services 
across the Atlantic and across the United States in 1959. 
See Aeroplane (The jet age), 

The beginning of jet airline service created new chal- 
lenges. Large jetliners carried nearly 200 passengers, 
and the crash of one of these planes could cause heavy 
loss of life. In addition, new hazards were created along 
the world's air routes as aeroplanes flew faster and in 
greater numbers than ever before, This made it essential 
to set up improved regulatory bodies such as the United 
States’ Federal Aviation Agency. It was renamed the Fed- 
eral Aviation Administration in 1967. 

Since World War II, several modern companies have 
been formed through mergers, They include, for exam- 
ple, McDonnell Douglas Corporation (1967), Rockwell 
International Corporation (1973), and British Aerospace 
(1981) among aircraft manufacturers, and United Airlines 
(1961) and British Airways (1973) among airlines, A spate 
of mergers took place in the late 19805 and early 1990's, 
in which several companies were taken over by other 


companies. A number of famous airlines went out of 
business during this period. 


Air travel of the 1990's gives 
Passengers spacious, com- 
fortable surroundings, with 
cabin staff to provide refresh- 
ments. 
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During the 1960s, airliner hijacking, or air piracy, be- 
came a serious problem. In 1970, hijackers throughout 
the world seized more than 90 airliners and forced the 
pilots to fly to destinations off their routes, often to 
other countries. In addition, airliners increasingly be- 
came targets of terrorism related to international politi- 
cal tensions. During the late 19805, terrorists bombed 
several jumbo jets in flight. In one such incident in 1988, 
a Pan Am transport exploded over Lockerbie, Scotland, 
killing all 259 people aboard and 11 people on the 
ground. This threat to air transport brought greater se- 


curity measures at airports, and calls for greater cooper- 


ation between national law enforcement bodies to com- 
bat terrorism. See Hijacking; Terrorism. 

By 1970, jet transports had replaced propeller-driven 
planes on most major airlines. In 1970, the U.S. airline 
Pan Am became the first airline to offer jumbo jet serv- 
ice, using Boeing 747's. France and the UK began pas- 
senger service with their SST, Concorde, in 1976. 

The late 1970's saw the introduction of modern low- 
fare, no-frills air travel. In 1977, the UK airline Laker Air- 
ways brought in its Skytrain service, but was forced out 
of business in 1982. However, Skytrain helped pave the 
way for cheap transatlantic flights by such airlines as 
Virgin Atlantic. 

In 1978, the U.S. Congress passed the Airline De- 
regulation Act. Under it the U.S. Civil Aeronautics Board 
(CAB), which had regulated the activities of U.S. airlines 
up until then, relaxed some of its controls in order to 
promote greater competition among operators. In 1984, 
the CAB itself was abolished. In the 1980's and 19905, 
other countries followed the United States in deregulat- 
ing airline activities. 

Related articles. See Aeroplane with its list of Related arti- 
cles and the Transportation section of the various country, and 
continent articles. See also the following articles: 


Biographies 


Fysh, Sir Hudson 


Ansett, Sir Reginald 
Hughes, Howard R. 


Blériot, Louis 


Curtiss, Glenn H. Link, Edwin A. 
De Havilland, Sir Geoffrey Qantas 
De Seversky, Alexander P. Sikorsky, Igor І. 
Douglas, Donald W. Wright brothers 
Fokker, Anthony H. G. 

Other related articles 
Air force Jet stream 
Airmail Manufacturing 
Airport Radar 
Great-circle route Test pilot 
Jet propulsion Transportation 

Outline 


1. The aviation industry 

A. Aircraft manufacturing 
B. General aviation activities 
C. Airline operations 
D. Airport operations 
E. Aviation support industries 
F. Future of the industry 

П. Aviation agencies and organizations 
A. Aviation agencies 
B. Other aviation organizations 

Ш. History of the aviation industry 


Questions 


What is the Flying Doctor Service? es 
What are the responsibilities of the International Civil Aviation 
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Organization? 

How do scheduled airline flights differ from charter flights? 

When was the first international air show? 

What challenges were created by the beginning of jet airline 
service? 

Who started the world's first aeroplane-manufacturing com- 
pany? Where? 

What is the aerospace industry? 

When were the first passenger flights made across oceans? 

Which airline was the first to offer jumbo jet service? 


Aviation medicine. See Aerospace medicine. 
Avicenna (980-1037), also known as Ibn-Sina, was an 
Arab doctor, philosopher-scientist, astronomer, and 
poet. His most famous work was his Canon of Medicine, 
used as a medical text for over 600 years, and still used 
occasionally in the Orient. Avicenna described lockjaw, 
pleurisy, oral anaesthetics, animal experimentation, and 
malaria therapy in his book. He also wrote 68 books on 
theology and philosophy, 11 on astronomy and science, 
16 on medicine, and 4 of poetry. Avicenna was born 
near Bokhara in what was then part of the Persian Em- 
pire (now Bukhara in Uzbekistan). When only 20, 
Avicenna was known as the most learned person of his 
time. 

Avignon (pop. 89,132; met. area pop. 175,000) is an 
agricultural centre and a historic city in southeastern 
France. It lies along the Rhóne River in one of the richest 
agricultural regions in France. For location, see France 
(political map). 

Avignon is a trading centre for wine, fruit, vegetables, 
and other products produced in its area. Other eco- 
nomic activities include shipping, food processing, and 
the manufacture of chemicals, leather, machine tools, 
soap, and textiles. A major theatre festival is held there 
each summer. The city is the capital of the Vaucluse de- 
partment (administrative district). 


The Papal Palace in Avignon was the home of the popes of 
the Roman Catholic Church from 1309 to 1377. The building on 
the far left, topped by a statue of the Virgin Mary, is the cathe- 
dral, The other buildings are part of the palace complex. 


888 Ávila Camacho, Manuel 


Roman soldiers established a colony on the site of 
what is now Avignon in the 1005 B.C. From 1309 to 1377, 
Avignon served as the home of the popes and, as such, 
the centre of Christianity (see Pope [The troubles of the 
рарасу). The Papal Palace, where the popes lived, is an 
architectural masterpiece and a major tourist attraction. 
Walls that were built around the city to protect the 
popes still stand. 

Avila Camacho, Manuel (1897-1955), a Mexican sol- 
dier, diplomat, and political leader, served as president 
of Mexico from 1940 to 1946. As president, he continued 
the reform measures introduced by Lazaro Cardenas 
(see Cardenas, Lazaro). But Avila Camacho introduced a 
more conservative note into national life. During World 
War 11 (1939-1945), he rallied Latin-American nations to 
oppose the Axis Powers. See Mexico (The mid-1900's). 

He was born in Teziutlán, Puebla, Mexico. When he 
was 17, he joined the uprising led by Venustiano Car- 
ranza against President Victoriano Huerta (see Carranza, 
Venustiano). He later fought with Cárdenas and Plutarco 
Elías Calles against the rebellion of Adolfo de la Huerta 
in 1923. Avila Camacho received recognition for his de- 
fence of Morelia in 1927. Ávila Camacho negotiated the 
surrender of 12 rebellious generals in 1929. He served 
as secretary of national defence under Cárdenas. 
Avocado is a fruit that grows on an evergreen tree of 
the same name. The fruit may be round, oval, or pear- 
shaped. Its skin colour ranges from green to dark- 
purple, depending on the variety. Avocados have a yel- 
low-green pulp and contain one large seed. 

Avocados are highly nutritious. They are rich in vita- 
mins, minerals, and oil. People eat avocados fresh in 
dips, salads, and desserts. Guacamole, a popular Mexi- 
can dish, is made with mashed avocados, onions, toma- 
toes, and various seasonings. 

Avocados are native to Central and South America, 
but they are now grown in many other parts of the 
world. Mexico is the leading avocado-producing coun- 
try, followed by Brazil, Israel, and South Africa. In the 
United States, California and Florida produce most of 


Avocados have a yellow 


-green pulp that surrounds one | 
seed. Avocado trees bea Nes o, 


r broad leaves and small flowers. 


The avocet is a wading bird whose long legs and long, curved 
bill help it feed in shallow-water areas. 


the avocado crop. 3 

Avocado trees grow between 9 and 18 metres high. 
They have spreading branches with dark-green leaves 
and small, greenish-white flowers. Avocado trees thrive 
in moist, well-drained soil. А 

The many varieties of avocados аге divided into three 
main groups—(1) Mexican, (2) Guatemalan, and (3) West 
Indian. The names indicate where each group origi- 
nated. M 

Mexican avocados have smooth, thin skins. The fruits 
are small and seldom weigh more than 0.2 kilogram. 
Guatemalan avocados have thick, rough skins, and they 
may weigh more than 1.5 kilograms. West Indian avota: 
dos are about the same size as the Guatemalan fruits, 
but they have leathery skins. 


i e 
Scientific classification. The avocado is a member pes. 
laurel family, Lauraceae. The avocado’s scientific name 15 
americana. 


See also Fruit (table: Leading fruits]. 45 
Avocet is а long-legged wading bird, from 40 to raft 
centimetres long. There are four species, one in де 
asia, one each in North and South America, and e 
Europe. The avocet's plumage is mainly black апам 
The head and neck of the North American avocet I5 
streaked with brown during the breeding season. P. 

The bird has a long, flat bill, which curves op 
and which it scrapes along the bottom of shallow c 
of water. In this way, it collects the small water an! ien 
that it eats. It also eats other food that floats on the 
face. 

Scientific classification. Avocets belong to the 
cet family, Recurvirostridae. The Australian avocet 15 
virostra novaehollandiae, the European avocet R. avosetta, 
the North American avocet & americana. 


: i- 
Avogadro, Amedeo (1776-1856) was an Italian Ja 
cist. He proposed in 1811 his famous hypothesis, n vol- 
known as Avogadro's law. The law stated that А евге 
umes of all gases at the same temperature and " Ipe 
contain the same number of molecules. His law A fi 
overcome flaws in John Dalton's atomic theory (se 
ton, John). Avogadro also distinguished between 


stilt and av 
Recur- 
and 


atom and a molecule, and made it possible to determine 
a correct table of atomic weights (see Atom [Atomic 
weight). Correction and standardization of atomic 
weights began in 1858 when Stanislao Cannizzaro, an 
Italian chemist, reminded other chemists about Avoga- 
dro's work. Avogadro was born in Turin. His title was 
Conte di Quaregna. See also Chemistry (Development 
of physical chemistry). 
Avoirdupois is a system of weights for common, siz- 
able articles of commerce, such as coal, grain, or food- 
stuffs. This system was used in the British Common- 
wealth and North America, but has been largely 
replaced by the metric system. The word avoirdupois 
comes from French words meaning goods of weight. 
The basis of this system is the pound, which is equal to 
045 kilogram. An avoirdupois pound contains 7,000 
grains. It is divided into 16 ounces, each equal to 16 
drams. Troy and apothecaries pounds, used in weighing 
precious metals and gems, are equal to 0.37 kilogram, 
and contain 5,760 grains. These pounds are divided into 
12 ounces. In the systems that use the pound, the weight 
of the grain is the same—65 milligrams. 

Related articles in World Book include: 
Hundredweight Ton 


Ounce Troy weight 
Pound Weights and measures 


Avon was a county in southwestern England. It existed 
from 1974 to 1996. The county included the historic port 
city of Bristol and what had been the southern part of 
Gloucestershire and the northern part of Somerset. The 
beautiful city of Bath stands in the region. Its terrace ar- 
chitecture and Roman baths have made it a famous tour- 
ist centre, The River Avon, from which the county took 
its name, flows through the middle of the region. It has 
cut a spectacular passage at Clifton Gorge. Spanning the 
gorge is the Clifton Suspension Bridge, designed by 
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At Bristol, the River Avon 
runs into the Cumberland 
Basin. The Clifton Suspension 
Bridge, completed in 1864 
carries road traffic over the 
river. 


Isambard Kingdom Brunel and completed in 1864. 


People and government 


Religion. In the Church of England, the area lies 
within three dioceses (areas, each led by a bishop). 
These dioceses are Bath and Wells, Bristol, and 
Gloucester. 

Nonconformist religion has a strong tradition in the 
Avon area. Buildings that stand in Bristol as a reminder 
of this tradition include John Wesley's New Room, built 
in 1739, and Quakers Friars, a Quaker meeting house 
founded in 1667. 

Clifton, in Bristol, has a Roman Catholic bishop. A ca- 
thedral was completed there in 1973. 

Education. The area has a number of schools with re- 
ligious foundations, including a Wesleyan school and a 
Roman Catholic school at Bath. At Sidcot, near Churchill, 
is a Quaker boarding school. 

The region also has a number of old independent and 
grammar schools. Bristol Grammar School was founded 
in 1532 and King Edward's School at Bath in 1552. 

The schools run by the local education authority are 
infant, junior, and comprehensive. Colleges of further 
education are located at Bath, Bedminster, Bristol, Fil- 
ton, Radstock, Soundwell, and Weston-super-Mare. 


Facts in brief about Avon 


Largest towns: Bristol, Bath, Weston-super-Mare, Mangots- 
field, Kingswood. 

Area: 1,345 km* 

Population: 7997 census 919,800. 

Chief products: Agriculture beef, cereals, milk, mutton, vege- 
tables. Manufacturing and processing—aero engines and air- 
craft, chemicals, confectionery, engineering, packaging, print- 
ing, tobacco. 
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Avon was a county in southwestern England. The area is a lead- 
ing tourist centre. 


Bath has a college of art, although most of the college 
buildings are situated at Corsham, in Wiltshire, Bath also 
has a college of higher education. 

Bristol University started as a university college in 
1876. Its tower, built in neo-Gothic style, is a city land- 
mark. Bristol University has an agricultural and horticul- 
tural institute at Long Ashton and a meat research insti- 
tute at Langford, in Bristol. Bath University received its 
charter as a university in 1966. Bristol also has a poly- 
technic. A nursery nurses' college is at Clifton. See Edu- 
cation; University. 

Recreation. Soccer and cricket are widely played. 
Bristol has two soccer teams in the Football League, 
Bristol City and Bristol Rovers. Gloucestershire county 
cricket team has its ground at Bristol. The Somerset 
cricket team sometimes plays at Bath. Rugby football is 
another popular game in the area. It is played less 
widely than soccer, but is important in Bristol and Bath. 

Fishing facilities are good, especially in the Chew and 
Blagdon reservoirs. The Chew Reservoir also attracts 
birdwatchers and picnickers. Bath has a racecourse, 
Badminton is the venue for international horse trials, 

Local government. Avon was divided into six dis- 
tricts for local government: Bath; Bristol; Kingswood: 


Bath is a picturesque town in 
the former county of Avon. It 
has many beautiful buildings 
built in the Georgian style. 


Northavon, which included the northern parts of the 
county; Wansdyke, which included Keynsham and 
southeastern Avon; and Woodspring, which included 
Clevedon and Weston-super-Mare. With effect from 
1996, these were replaced by four unitary authorities 
consisting of (1) Bristol; (2) Woodspring; (3) Wansdyke 
and Bath; and (4) Northavon and Kingswood 

Avon and Somerset counties have a joint police force. 
The crown court meets at Bristol. Four district authori 
ties run health and hospital services: Bath, Bristol and 
Weston, Frenchay, and Southmead. 


Economy 


Manufacturing. Bristol has been a major port for 
hundreds of years, and many of its industries use im- 
ported raw materials. Examples of such industries are 
chocolate manufacture, tobacco processing, packaging 
and printing. Bristol is a centre for the importing of wine 
from the European mainland. "Bristol Milk" and "Bristol 
Cream" are well-known brands of sherry. : 

Filton is the centre for the region's aerospace indus- 
try. It has the aircraft works of British Aerospace, anda 
Rolls-Royce aero engine factory. P 

Since World War 11 (1939-1945), Avonmouth has ha 
much heavy industrial development. It produces nonfer- 
rous metals and chemicals. ( А р 

Bath has a number of light industries, including boo 
binding, cabinet-making, light engineering, and ppt 
ing. Weston-super-Mare established an industria a kr 
in the years after World War Il. Many companies p 
in Birmingham have opened factories in the estate. 
bury-upon-Severn has a nuclear-powered electricity 

enerating station. р : 
: со is strong in the region, especially iin 
tol, which has a large office area. Several large e 
ance and finance companies have their bases in kn ыр 
Some large warehouse estates near the иийй n^ 
ply goods to customers in nearby counties, as W 
national markets. iba 

Agriculture. Most land is used as Fei ч ж: 
dairying is the main kind of farming. Most of t dec 
produced is sold as milk, and little is made into шк 
or cheese. In recent years, farmers have concen : 
more on raising beef cattle and on cereal growir ue 

The Cotswold area, in northern Avon, was ben 
portant for sheep rearing but now p pele 
grain. The farmers work to maintain the ferti be e 
light soil by using large amounts of fertilizer and b) 


tating their crops. They fatten some sheep and bullocks 
on seeded grass 

Avon has many cider manufacturers. A cider research 
station is located at Long Ashton. 

Mining and quarrying. Quarries near Yate produce 
about two-thirds of the world's supply of celestite (stron 


sulphate 


tium This mineral is used in fireworks to give 
à red colour. It is also used in the ceramics and electron 
ics industries. Quarries in Avon produce large quantities 
of limestone for the construction industry. Other miner 
als produced in the county include brick clay and sand 
stone, and also sand dredged out of the Bristol Channel 

Transportation and communication. Two motor 
ways intersect at the Almondsbury Interchange, north of 
Bristol. They are the M5, which runs from Birmingham 
to Exeter, and the M4, which links London with South 
Wales. The M4 goes over the Severn Bridge, completed 
in 1966. Work on a second Severn bridge crossing three 
miles south of the present bridge was begun in 1992 
and was scheduled for completion in 1996. The M32 
motorway links the M4 with the centre of Bristol 

A main railway line from London runs through Bath 
Bristol, and Weston-super-Mare, and then on to Exeter 
The main line from London to South Wales crosses 
northern Avon and goes through the Severn Tunnel. On 
this line is Parkway station, near Filton. East of Parkway 
another line branches north. Port facilities are at Avon- 
mouth and Portbury. Lulsgate airport, southwest of Bris- 
tol, has scheduled flights to other United Kingdom and 
European airports. 

Bristol is the site of BBC television and radio studios, 


Badminton, in Avon, is the scene of international horse trials. Thous: 


horses and riders complete a difficult cross-country course. 
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including the local Radio Bristol. The Harlech independ 
CWR 


ndependent local radio stations 


ent television station also has studios in Briste 
and Galaxy, which are 
broadcast from Bristol 
Two daily newspapers are published in Bristol. and 
one daily newspaper is published in Bath. Weekly news 


papers are published in B Bristol, Clevedon 


Northavon area, and Weste 
Tourism. Bath, with its fine Georgian architecture 
and Roman Baths, is one of the United Kingdom s lead 

ing tourist centres. Many people visit Bristol s City 


n-super-Mare 


Docks. Seaside resorts at Clevedon, and particularly 
Weston-super-Mare, also attract holidaymakers 


Land 


Location and size. Avon is roughly triangular in 
shape. The county measures about 50 kilometres across 
at its widest point from east to west. Its maximum di 
mension from north to south is about 35 kilometres. It 
borders on Gloucestershire to the north, Wiltshire to 
the east, and Somerset to the south. The Severn estuary 
forms the county's western boundary 

Land features. The coastal area is mainly smooth 
with extensive mud flats. There are a few outcrops of 
rock and some large areas of sand, particularly at 
Weston-super-Mare. Near the coast are moors lying on 
clay, crossed by drainage channels called rhínes. 

The central part of the county is made up of low hills 
and valleys. The Mendip Hills, which lie mainly in the 
neighbouring county of Somerset, extend into the 
southern parts of Avon. There is a broad limestone plat 


ands of spectators watch 
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Places to visit 


Following are brief descriptions of some of Avon's interesting 
places to visit: 

Badminton House, at Great Badminton, is a fine house built in 

the 16005 and 1700s. It has beautiful, extensive grounds. 

Bath has beautiful Georgian architecture and many old build- 
ings to visit, including its ancient abbey, and the Roman baths. 
The annual Bath Festival is devoted to music. 

Bristol has many interesting old buildings, including a cathe- 
dral dating from Norman times and the Theatre Royal. Blaise 
Castle is a folk museum. 

Burrington Combe, near Blagdon, is a picturesque gorge in 
the Mendips, with some interesting caves. 

Clevedon, a seaside resort, developed during the 1800's and 
has much Victorian architecture. Clevedon Court is a medi- 
eval house. 


Dyrham Park, east of Mangotsfield, is a house designed in 
1698. The house has much fine furniture, paintings, and tapes- 
tries. 

Stanton Drew, near Chew Magna, has some prehistoric stone 
circles. Nearby is a thatched house once used for collecting 
road tolls. 

Thornbury has a castle that is now a restaurant. The castle was 
built in Tudor times. 

Wellow, near Peasedown St. John, has a prehistoric /ong bar- 
row (burial mound), called Stoney Littleton. Visitors can go in- 
side the barrow. 

Weston-super-Mare is a large seaside resort, with broad sands 
at high tide and good entertainment facilities. 

Worlebury is a hill, north of Weston-super-Mare, that has an 
Iron Age camp on it. 


п... 


eau to the south of Bristol. Another plateau runs east 
from Clevedon and is cut by the Clifton Gorge west of 
Bristol. 

In the eastern part of Avon, the Cotswold hills form a 
plateau with a rolling landscape. The western edge of 
the Cotswolds is a steep scarp about 200 metres high. 
Cotswold limestone was used in many local buildings, 
particularly in Bath. 

Rivers and lakes. The only large river is the River 
Avon. Rising near Chipping Sodbury, the river flows 
eastward out of the county, then re-enters further south, 
in the beautiful Limpley Stoke valley near Bath. It then 
flows mainly westward through valleys and gorges, in- 
cluding the Clifton Gorge. 

The Yeo, a small river in southern Avon, flows 
through the county's second largest lake, Blagdon Res- 
ervoir. Near Blagdon is the county's largest stretch of 
water, Chew Reservoir. 

Climate. Avon is open to dominant southwesterly 
winds from the Atlantic. As a result, the county's climate 
is mild. The higher ground has slightly more rainfall and 
is slightly cooler. Average annual rainfall is about 750 
millimetres on the moors and about 1,000 millimetres in 
the Mendips. 


Temperatures in January average about 4:5* C and in 
July about 17° C. 


History 


In prehistoric times, most of Avon was covered by 
marshland or dense forest. Settlement in such condi- 
tions was difficult, and most settlers lived on the high 
ground of the Mendips and Cotswolds. 

The Romans built some villa farms in the hill and val- 
ley country, They founded a port at Abonae, now Sea 
Mills, a suburb of Bristol. Aquae Sulis was a Roman spa 
town, built at what is now Bath. 

The Saxons founded Bristol. They cleared forests and 
set up a pattern of villages that continues today. The 
Saxon abbey at Bath was the site of the crowning of 
Edgar of Wessex as king of all England in 973. 

During medieval times, a wool and cloth trade devel- 
oped in the Avon area. Bristol became the primary port 
for the export of wool. Merchants grew very powerful in 

Bristol and Bath. Bristol received its first charter as a 
borough in 1155, and Bath received its first charter in 
1189. 

In 1497, John Cabot and his son Sebastian set sail 


from Bristol to cross the Atlantic, probably reaching 
Newfoundland. Their voyage gave England a claim to 
territory in North America. Bristol played a large part in 
its colonization. Many Bristol shipowners took part in 
the slave trade. | Я 

During the 17005, Bath became a city of national im- 
portance for its social season. At this time it expanded 
greatly and was rebuilt in the Georgian style. Important 
people in Bath's development were Beau Nash, master 
of ceremonies, and two architects with the same name, 
John Wood, father and son. 

Great developments in transport came during the 
1800's. John Rennie completed the Kennet and Avon 
Canal, linking Bristol with Reading, in 1810. Isambard 
Brunel completed the Great Western Railway from Lon- 
don to Bristol in 1840. Brunel also designed the Clifton 
Suspension Bridge across the Avon. Bath and Bristol 
grew rapidly during the 1800s. Weston-super-Mare 
grew even more rapidly, increasing its population from 
138 in 1801 to 18,275 in 1901. я 

Bristol Docks have been associated with two impose 
tant figures in the history of trade unions. Benjamin Les 
let organized the London "docker's tanner strike in к? d 
Ernest Bevin built up the Transport and General Worl 
ers Union and later became a cabinet minister. 

Related articles in World Book include: 


Avon (river) Brunel 

Bath Cabot 
Bridge Rennie, John 
Bristol Wansdyke 


Avon is the name of nine rivers in Britain. Four of ie 
rivers are located in England, three in Scotland, an 
in Wales, ; j 

The Upper Avon, often called the Warw cage 
Avon, rises near Naseby, in Northamptonshire, Mert 
flows for about 150 kilometres through Warwicks g 
Hereford and Worcester, and Gloucestershire. The 
Upper Avon joins the River Severn at Томазо gh 
Towns on the river include Rugby, Warwick, and 
ford-upon-Avon. 

The Lower Avon, also called the Bristol Avon r 
near Chipping Sodbury in Avon county. It flows thire 
about 100 kilometres through the counties of we aa 
and Avon to the Bristol Channel. It passes throug 
and Bristol. 

The East Avon rises near Devizes, in ушм, 
flows for about 110 kilometres southward throug 


rises 


and 


The Bristol Avon flows through the little town of Bradford-on- 
Avon, Wiltshire, on its way to the Bristol Channel. 


Hampshire and Dorset. It empties into the English Chan- 
nel at Christchurch. Salisbury stands on its banks. 
Avon, Earl of. See Eden, Anthony. 

Avoset. See Avocet. 

Aw Boon Haw (1893-1954), a Chinese businessman, 
became known in Singapore as the Tiger Balm King, be- 
cause of the medicinal products marketed by his family 
under the “Tiger” brand. The Tiger Balm Garden in Sin- 
gapore was constructed by him in 1937. 

Aw Boon Haw was born in Rangoon, Burma. At the 
age of 10, he went to China to study. In 1907, he re- 
turned to Rangoon to help in his father's patent medi- 
cine business, which he inherited a year later. In 1926, 
he went to Singapore to open a branch of the company. 
Aw Boon Haw was also a newspaper owner, setting up 
newspapers in Singapore, Hong Kong, and other parts 
of Southeast Asia. He made generous contributions to 
charitable organizations and was made an associated 
knight of the Order of Saint John of Jerusalem. 

Axe is a common cutting tool made up of an edged 
head attached to a handle. Some axes have double- 
edged heads. The head is steel, or iron with a steel 
blade. The handle is made of hardwood and fits into a 
hole in the axe head called the eye. Axes have different 
shapes and sizes, depending on their uses. These in- 
clude the fireman's axe, used to fight fires, and the /og- 
ging axe, used to cut trees into logs. The battle-axe was 
used as a weapon in the Middle Ages. 

Axiom is a mathematical statement that is assumed to 
be true. Axioms are considered to be self-evident truths 
that cannot be proved. An example of an axiom is the 
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parallel axiom of geometry. The parallel axiom states 
that “through a point not on a given line, one, and only 
one, line may be drawn that is parallel to the given line." 

The ancient Greeks distinguished between axioms 
and postulates. Postulates were considered to be as- 
sumptions that applied only to geometry, but axioms ap- 
plied to any field of mathematics. Today, most mathema- 
ticians no longer make this distinction. 

See also Geometry (Assumptions). 
Axis refers to alliances formed among Germany, Italy, 
and Japan beginning in 1936 and continuing in their co- 
operation during World War II (1939-1945). One of these 
alliances was often called the Rome-Berlin Axis to sug- 
gest that all Europe rotated about a line between these 
two capitals. Six other countries joined another Axis alli- 
ance and became Axis satellites. These countries were 
Albania, Bulgaria, Finland, Hungary, Romania, and Thai- 
land. The inability of the major Axis powers to forge an 
effective alliance helped the Allies win World War 11. 

See also World War Il (table; maps). 
Axle. See Wheel and axle. 


Some types of axes 

Axes have been used as tools and weapons since prehistoric 
times. Cutting heads were made at first of stone and later of 
bronze. Today, they are made of steel, or iron with a steel blade. 


Historic Axes 


Bronze Age Tomahawk 
axe 
Stone Age Medieval Broadaxe 
axe battle-axe 
Modern Axes 
Full single- Cedeme || 
bitted axe Я 
Cruiser 
Full double- double-bitted Hudson Bay 
bitted oxe ane охе 
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Axolotl. See Salamander. 

Axon. See Nervous system. 

Axum. See Aksum. 

Ayckbourn, Alan (1939- ), а British playwright 
and theatre director, won fame for his comedies. Many 
of these portray humorously various aspects of subur- 
ban life. The Norman Conquests (1974) is a trilogy (group 
of three plays) describing the same weekend house 
party from the viewpoints of three different people. /ok- 
ing Apart (1979) shows how a dominant couple gradu- 
ally take over the lives of their suburban neighbours. 
Ayckbourn’s other plays include Absurd Person Singular 
(1973), Sisterly Feelings (1980), Chorus of Disapproval 
(1985), and Henceforward (1987). Ayckbourn has also col- 
laborated on musicals. 

Ayckbourn was born in London, and educated at Hai- 
leybury School, Hertfordshire. In 1971, he became direc- 
tor of the Stephen Joseph Theatre-in-the-Round, Scar- 
borough, North Yorkshire. Ayckbourn was appointed 
professor of contemporary theatre at Oxford University 
for the year 1992. 

Aye-aye is a small, squirrellike animal of Madagascar. 
It belongs to the group called /emurs. The aye-aye is a 
brown animal about the size of a rabbit. It has large eyes 
and ears. It is most active at night, when it hunts insects 
for food. The aye-aye uses its long narrow third finger to 
draw boring insects out of their tunnels in tree trunks, 
During the day, the aye-aye hides in its nest of twigs 
built in a tree in the forest. The aye-aye is an endangered 
species. The growth of villages destroys the forest that 
the animals need to survive. The Madagascar govern- 
ment forbids aye-aye hunting and has set up several re- 
serves to protect the species. See also Lemur. 


Scientific classification. The aye-aye is a member of the 
order Primates. It forms its own famil 


Я у, Daubentoniidae, and 
makes up the single species Daubentonia madagascariensis. 


The aye-aye lives in the forests of Madagascar. Its large eyes 
and ears help it move around easily at night. 


Ayer, Sir Alfred Jules (1910-1989), a British philoso- 
pher, acquired an early reputation with his book Lan- 
guage, Truth and Logic (1936). This book introduced the 
philosophy known as /ogical positivism and the doctrine 
that questions in metaphysics are without meaning. 
Ayer's later philosophical works include The Found- 
ations of Empirical Knowledge (1940) aad The Problem 
of Knowledge (1956). 

Ayer was born in London and studied at Eton College 
and Oxford University. He became a professor at Lon- 
don University in 1946, and held the post of Mese 
Professor of Logic at Oxford University from 1959 unti 
1978. 

Ayers Rock is a giant outcrop of rock in the Northern 
Territory of Australia. It rises 335 metres abruptly па 
the sand dune plains, about 450 kilometres sou 

Alice Springs. It is 867 metres above sea level. The ro! 


The huge mass of Ayers Rock, in central Australia, 
sands of tourists visit the area each year. 


, towers above the surrounding plains. Thou- 


is more than 24 kilometres long and 1.6 kilometres 
wide, and measures 8 kilometres around its base. 

The rock's coarse sandstone glows red during sunrise 
and sunset. Ayers Rock consists entirely of thick, steeply 
dipping beds of arkose (sandstone containing abundant 
feldspar minerals) of the Cambrian age. Similar rock lies 
at shallow depths under the sand plain which surrounds 
Ayers Rock. The erosion that formed Ayers Rock proba- 
bly started in the Cretaceous period. See Australia, Ge- 
ology of. 

The Aboriginal name for Ayers Rock is U/uru—mean- 
ing great pebble. Aborigines decorated caves in the 
rock with paintings. The explorer Ernest Giles sighted 
the rock in 1872. Another explorer, William Gosse, vis- 
ited it in 1878 and named it in honour of Sir Henry 
Ayers, who was at that time the premier of South Aus- 
tralia. 

The land where Ayers Rock stands was returned to its 
traditional Aboriginal owners, the Mutijula people, in 
1985. The Aboriginal owners then turned over the man- 
agement of Uluru National Park to the Australian federal 
government on a S9-year lease. 

Aylesbury Vale (pop. 143,600) is a local government 
district that covers a large area in central Buckingham- 
shire, England. The district is a rich agricultural area, 
and also includes the towns of Aylesbury and Bucking- 
ham. Aylesbury has become a centre for boat cruising 
on the Grand Union Canal. Buckingham has an inde- 
pendent university which opened in 1976. Aylesbury 
Vale has a long tradition of producing high quality 
ducks as food. See also Buckinghamshire. 

Aylward, Gladys (1902-1970), an Englishwoman, 
spent 17 years as an independent Christian missionary 
in China. Savings from her wages as a parlour maid paid 
for her journey to China in 1932. In Yangcheng, Shanxi 
province, she helped to run an inn for mu/eteers (mule 
drivers), where she taught Christianity by telling Bible 
stories. As official foot inspector she travelled widely, 
dissuading mothers from binding their daughters feet. 
Escaping from the Japanese after their invasion of China, 
she led a party of a hundred homeless children across 
the mountains from Yangcheng to Xi'an. 

Some of Aylward's experiences are told in The Small 
Woman (1957), a book by Alan Burgess. A film, The Inn 
of the Sixth Happiness (1959), was also based on her life. 
Gladys Aylward was born in London. She failed in train- 
ing as a missionary, but after a period in various kinds of 
work she saved enough money to pay her own way to 
China. She returned to England in 1949. The last 12 years 
of her life she spent in Taiwan. 

Ayr (pop. 9,012) is the chief town of the Shire of 
Burdekin in Queensland, Australia. It is a trading centre 
for the irrigated farming areas of Clare, Millaroo, and 
Dalbeg. Ayr stands on the Burdekin River delta in one of 
Australia’s leading sugar- and rice-producing districts. It 
is on the main northern highway and railway line on the 
central northeastern coast of Queensland, about 80 kilo- 
Metres south of Townsville. Ayr was surveyed in 1882 
and named in 1883. 

Ayrshire, a county in southwestern Scotland, was 
abolished as an administrative unit in 1975. It became 
Part of Strathclyde Region. See Scotland; Strathclyde 
Region. 

Ayrshire. See Cattle (Dairy cattle; picture). 


Azalea 


Aytoun, William Edmondstoune (1813-1865), a 
Scottish poet and humorist, is best known for the Bon 
Gaultier Ballads (1845), a series of brilliant parodies, 
which he wrote with Sir Theodore Martin. Among the 
writers he parodied were Tennyson, Macaulay, and Eliz- 
abeth Barrett Browning. Aytoun was born in Edinburgh 
and educated at Edinburgh Academy and Edinburgh 
University, where he was appointed professor of rheto- 
ric and belles lettres in 1845. His first book of poems, Po- 
land, Homer and Other Poems, was published in 1832. 
Aytoun's other works include Lays of the Scottish Cava- 
liers (1848). 

Ayub Khan, Mohammad (1907-1974), was a Paki- 
stani political leader. He was born in Hazara, North West 
Frontier Province. He studied at Aligarh Muslim Univer- 
sity and trained at the Royal Military Academy, Sand- 
hurst, in the United Kingdom. Ayub Khan was commis- 
sioned into the British Indian Army in 1928. During 
World War 11 (1939-1945), he saw active service in 
Burma. When India was partitioned in 1947, Ayub Khan 
chose to go to Pakistan. By 1951, he had become com- 
mander in chief of Pakistan's army. With help from the 
United States, he built up a large army. 

From 1958 to 1969, Ayub Khan was president of Paki- 
stan. He promoted economic development in the coun- 
try. As a result of the war with India over Kashmir in 
1965, he became very popular. The Tashkent accord 
with India signed in 1966 lost him support, and led to vi- 
olent protests. In 1969, he was forced to resign. 
Azalea is the name of a group of flowering shrubs. 
Azaleas grow wild in wooded and swamp areas of Asia 
and North America. There are also many attractive gar- 
den varieties. 

Azalea blossoms range in colour through all shades 
of pink, red, white, yellow, and purple. Their long pollen 
stalks extend beyond the petals. A long, slender con- 
tainer covered with hairs holds the seeds. In some 
azaleas, the flower has a covering of sticky hairs that 
keeps ants away from the nectar. 

Azaleas live best in acid soil and partial shade. The 
plants bloom in late spring. All parts of the azalea 
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Azalea flowers have five tapering petals that may be pink, red, 
white, yellow, or purple. The flowers bloom in late spring. 
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plant are poisonous and are harmful if eaten. More than 
50 species of azalea grow in North America. 

Scientific classification. Azaleas belong to the heather fam- 
ily, Ericaceae. They make up part of the genus Rhododendron. 

See also Bonsai (picture). 

Azerbaijan is a country in the Caucasus Mountain re- 
gion on the western shore of the Caspian Sea. It became 
independent in 1991, after nearly 70 years as a part of 
the Soviet Union. The country's full name in Azerbaijani, 
the official language, is Azarbayjan Respublikasy (Azer- 
baijani Republic). 

Azerbaijan covers about 86,600 square kilometres. It 
lies mostly in Asia, but part of northern Azerbaijan is in 
Europe. A part of Azerbaijan called the Nakhichevan Au- 
tonomous Republic is separated from the rest of the 


country by Armenian territory. Baku is Azerbaijan's capi- 


tal and largest city. 

Government. A president is Azerbaijan's most pow- 
erful government official. The people elect the president 
to a 5-year term. A Cabinet of Ministers, headed by a 
prime minister, helps carry out the operations of gov- 
ernment. Cabinet members are appointed by the presi- 
dent. A 50-member parliament called the Milli Mejlis 
(National Assembly) makes Azerbaijan's laws. 

Azerbaijan's main units of local government include 
the Nakhichevan Autonomous Republic and districts, 
cities, and villages. Fach unit has a governing council to 
manage local affairs. All Azerbaijanis 18 years old or 
older may vote. Azerbaijan's highest court is the Su- 
preme Court. There are also regional courts. 

Azerbaijan has an army of about 40,000 people anda 
small navy and air force. Beginning at the age of 18, men 
must serve 17 months in the armed forces, 

People. For Azerbaijan's total population, see the 
Facts in brief table with this article. The vast majority of 
the country's people are Azerbaijanis, but Russians 
make up about 5 per cent of the population. About 54 
per cent of Azerbaijan's people live in urban areas, and 
about 46 per cent live in rural areas. Most city dwellers 
live in multistorey apartment buildings. In rural areas of 
Azerbaijan, most of the people live in one- or two-storey 
houses. 

Most Azerbaijanis are Muslims. Some Russians are 
Russian Orthodox Christians. 

Until the 1980's, the Communists tried to discourage 
the practice of religion. They closed down almost all 
mosques and religious schools. The government re- 
laxed its restrictions on religion in the late 1980's and 
ended them in 1990. 

Most people in Azerbaijan wear Western-style cloth- 
ing. On holidays, some men wear a traditional costume 
consisting of trousers, a long shirt, boots, and a long 
jacket. Some rural women wear wide skirts and blouses 
with long, wide sleeves. Muslim women in rural areas 
often wear a black shawl that covers the head and shoul- 
ders and may be drawn over the face. The wearing of 
the shawl is based on a Muslim custom. Some city 
women wear shawls with brightly coloured designs on 

a black background. 

The Azerbaijani language developed from the lan- 
guages of Persians and Turkic people who once inhab- 
ited the region. Today, Azerbaijani closely resembles 
the modern Turkish language. 

Azerbaijanis enjoy pilaf (a rice dish) and a variety of 
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Capital: Baku. 

Official language: Azerbaijani. 

Area: 86,600 km’. Greatest distances—north-south, 385 km; east- 
west, 475 km. 

Elevation: Highest—Bazar Dyuzi, 4,466 m above sea level. 
Lowest— Coast of Caspian Sea, 28 m below sea level. 

Population: Estimated 1996 population—7,507,000; density, 89 
people per Кт; distribution, 54 per cent urban, 46 per cent 
rural. 7989 census—17,037,867. Estimated 2001 population— 
7,812,000. 

Chief products: Agricu/ture—cotton, fruit, grain, livestock, tea, 
tobacco, vegetables. Manufacturing—machine building, pe- 
troleum refining, textile production, processing of chemicals. 
Mining—aluminium, copper, iron, natural gas, petroleum, salt. 

Flag: The flag's three horizontal stripes are light blue, red, and 
green. In the flag's centre is a white crescent and star. 

Money: Currency unit—manat. One manat = 100 qepik. 


grilled and boiled meats, including beef, goat, and lamb. 
Traditional dishes include bozartma (mutton stew) and 
dovga (soup made of yoghurt, meat, and herbs). Tea and 
wine are popular drinks. 

Soccer is a popular sport in Azerbaijan. Many people 
walk or swim for recreation. Men spend much of their 
leisure time visiting one another in teahouses. 

Azerbaijanis are known for their handwoven rugs. 
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Baku, Azerbaijan's capital, lies on the Caspian Sea. It serves 
as the country's chief port. Refineries in Baku process petro- 
leum, Azerbaijan's chief source of wealth. 


Their brightly patterned shawls are also greatly admired. 

Nearly all adults in Azerbaijan can read and write. The 
government requires children to attend school from the 
age of 6 to 17. The country has 17 schools of higher edu- 
cation. 

Land and climate. The Caucasus Mountains extend 
from northwestern to northeastern Azerbaijan, and the 
Little Caucasus Mountains stretch from the Southwest to 
the Southeast. The area north of the Caucasus Moun- 
tains is considered part of Europe. The area south of the 
range is considered part of Asia. The country's highest 
mountain, Bazar Dyuzi, rises 4,466 metres above sea 
level in the Caucasus Mountains. 

The rugged Armenian Plateau, a land broken by deep 
gorges, covers part of southwestern Azerbaijan. The 
Kura, Azerbaijan's main river, flows through the central 
valley between the mountain ranges and across a broad, 
dry plain called the Kura-Aras Lowland. From the low- 
land, the Kura drains into the salty Caspian Sea. The 
Kura's main tributary, the Aras, flows along part of Azer- 
baijan's southern border. Other important rivers in Azer- 
baijan include the Terter and the Akera. The rivers serve 
as a source of irrigation water and energy. The Min- 
gechaur dam on the Kura River provides hydroelectric 
power for Baku and the Gyandzha industrial region. 

Summers in the lowlands of Azerbaijan are long and 
hot. Winters are cool. The lowlands have an average 
temperature of 26° C in August and 4' C in January. Parts 
of the Caucasus Mountains have average temperatures 
of 13* C in August and 6' C in January. Annual precipita- 
tion ranges from about 13 to 38 centimetres in most of 
the country's lowland areas. The highlands and a region 
in southeastern Azerbaijan on the Caspian Sea receive 
approximately 100 to 140 centimetres of precipitation 
every year. 

Economy. Industries account for about half of the 
value of Azerbaijan's economic production. They in- 
clude machine building, mining, petroleum refining, 
textile production, and the processing of chemicals. 
Chief industrial centres are Baku, Gyandzha, Sheki, Ste- 
panakert, and Nakhichevan. 

Petroleum ranks as Azerbaijan's most important min- 
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ing product by far. It is the country's chief single source 
of wealth. The largest producing oil fields lie in the Baku 
region, on the western shore of the Caspian Sea and in 
the sea. Other minerals produced in Azerbaijan include 
aluminium, copper, iron, natural gas, and salt. 

Agriculture accounts for about a third of the value of 
Azerbaijan's economic production. About 70 per cent of 
the country's farmland is irrigated. Farmers in the low- 
lands grow such crops as cotton, fruit, grain, tea, to- 
bacco, and vegetables. Some farmers raise silkworms 
for the raw silk industry. Herders raise cattle, goats, and 
sheep on mountain slopes. Fish are caught in the Cas- 
pian Sea. 

During the period of Soviet control, the government 
owned most of Azerbaijan's farms, factories, and other 
businesses. In 1991, the Soviet government began to 
allow some free enterprise. In 1992, the Azerbaijani gov- 
ernment slowly began to pass laws that encouraged a 
free enterprise economy. 

Azerbaijan has a limited road and railway system. A 
port at Baku handles most of the country's trade on the 
Caspian Sea. The country's main airport is located at 
Baku. 

Azerbaijan's main radio and television stations broad- 
cast from Baku. The country publishes newspapers and 
magazines in Azerbaijani and Russian. 

History. People have lived in the region that is now 
Azerbaijan since prehistoric times. Medes invaded the 
region in the 7005 B.C. Later invaders were Persians of 
the Achaemenid Empire in the 5005 B.C. and Alexander 
the Great in the 3005 B.C. Persians of the Sassanid 
dynasty controlled much of the region from the A.D. 
2005 until the 6005, when the Arabs conquered the area. 
The Arabs introduced Islam, the Muslim religion, to the 
region. 

From the 10005 to the 1200s, Turkic tribes migrated 
into the Azerbaijani region in large numbers and mixed 
with the Persians who lived there. These people became 
the ancestors of the Azerbaijanis. In the early 15005, 
Azerbaijan fell to the Safavid Empire, which ruled Iran. 
The Ottoman Turks took control of Azerbaijan from the 
Safavids in the late 1500's but lost it to them again in the 
early 1600s. 

Russia gained control of Azerbaijan in the early 1800s. 
Under Russia, industry, especially petroleum produc- 
tion, developed in Azerbaijan. By the late 1800's, Baku 
had become the world's leading producer of refined pe- 
troleum. 

Communists seized control of the Russian govern- 
ment in 1917. In 1918, Azerbaijani nationalists set up an 
independent state in western Azerbaijan. However, the 
Russian Communists regained control over the area in 
1920. 

In early 1922, Azerbaijan, Georgia, and Armenia com- 
bined to form the Transcaucasian Republic under Rus- 
sia's leadership. Later that year, the Transcaucasian Re- 
public joined Byelorussia (now Belarus), Russia, and 
Ukraine to form the Soviet Union. In 1936, the three 
parts of the Transcaucasian Republic became separate 
republics of the Soviet Union. Azerbaijan was called the 
Azerbaijan Soviet Socialist Republic. 

The Soviet Union made many changes in Azerbaijan. 
The Soviet government took over strict control on all as- 
pects of Azerbaijani life. It established a powerful Com- 
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munist government and took control of all industry and 
land in Azerbaijan. It co/lectivized agriculture—that is, it 
ended private farming and transferred control of farms 
to the government. The Soviet rulers destroyed many 
Azerbaijani traditions and tried to reduce the influence 
of Islam in the republic. However, the Soviets also built 
roads, schools, modern housing, hospitals, and commu- 
nication systems in Azerbaijan. 

In the late 19805, the Soviet government made re- 
forms toward giving people more freedom. In 1989, 
Azerbaijan declared that its laws overruled Soviet laws. 
The Soviet Union broke up in late 1991, and Azerbaijan 
became an independent nation. 

An area known as Nagorno-Karabakh in southern 
Azerbaijan has been a source of dispute between Azer- 
baijan and neighbouring Armenia. Most of Nagorno- 
Karabakh's people are Armenians, and Armenia claims 
the area. Іп the late 1980s, fighting began between Azer- 
baijanis and Armenians over the issue of control of 
Nagorno-Karabakh. After the violence began, about 

200,000 Azerbaijanis—almost all those who lived in 
Armenia—fled to Azerbaijan. About 250,000 Armenians 
fled Azerbaijan for Armenia. 

See also Baku; Caspian Sea; Caucasia; Caucasus 
Mountains. 
Azimuth is a measure along the horizon of the angle 
between an object and a reference point. The reference 
point is usually due north, and the angle is measured in 
a clockwise direction. An object that lies due east would 
have an azimuth of 90°. A wind of direction 270° is blow- 
ing from the west. Azimuth may also be measured from 
the south point. In this case, an object of azimuth 135* 
would lie to the northwest. The reference point can be 
made even clearer by giving the direction as $ 135° W, 

Surveyors use azimuth to help determine boundary 
points. Soldiers use it to direct artillery fire. Astrono- 
mers and navigators use it to locate objects in the sky. 
But they must also know the altitude to locate a star or 
other object in the sky. 

Azimuth circle. See Navigation (Piloting). 
Azlan Shah (1928- — )became the king of Malaysia 
in 1989. His Malay title is yang di-pertuan agong. 

Azlan Shah was born in Batu Gajah, in the state of 
Perak, and was a member of the royal family of Perak. He 
was educated in Kuala Kangsar, and at Nottingham Uni- 
versity in the United Kingdom. He studied law at Lin- 
coln's Inn in London. In 1955, he returned to Malaya. 

In 1979, Azlan Shah became chief justice of the Malay- 
sian High Court. In 1982, he was appointed lord presi- 
dent of Malaysia. He resigned this post two years later 

on becoming sultan of Perak. A few days after being in- 
stalled as sultan, he was elected deputy king. In 1989, 
the nine rulers of the states of Malaysia, known as the 
Conference of Rulers, elected Azlan Shah ninth king of 
Malaysia for a five-year term. See Royal families (Malay- 
sia). 

Azores are a group of nine islands that belong to Por- 
tugal. They are located in the North Atlantic Ocean, 
about 1,300 kilometres west of Portugal. They lie in the 
path of air and cable lines that link Europe and America. 
The islands cover 2,344 square kilometres and have а 
515-kilometre coastline. About 249,500 people live in the 
Azores. More people of Azorean descent live in the 
United States than in the Azores. The chief city of the 


The Azores are a group of 
islands in the North Atlantic 
Ocean. The islands, which be- 
long to Portugal, lie about 
1,300 kilometres west of the 
Portuguese mainland. 
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Azores is Ponta Delgada, on Sào Miguel Island. 

The Azores form the peaks of a vast underwater vol- 
canic mountain chain that extends through the mid- 
Atlantic Ocean from Iceland nearly to Antarctica. Earth- 
quakes are fairly common in the region. Much of the ai 
land is hilly and wooded, but it produces maize, grapes, 
and citrus fruit. е ited 

Navigator Gonzalo Cabral claimed the uninhabite » 
Azores for Portugal in 1431. The Portuguese soon со ; 
nized the islands. The United Kingdom used the Azore 
as a naval base during World War II (1939-1945). The 
United States has military installations in the A 

In the mid-1970s, many Azoreans objected to ae 
gal's tight rule. Under the 1976 Portuguese constitu i 
and its later revisions, the Azores became an peni 
mous (self-governing) region of Portugal. Some Az 
ans still call for complete independence. — el 

See also Flores Island; Ponta Delgada; São Migu 
Island. i 
Azov, Sea of, is a large, shallow inland sea ees 
Ukraine and Russia. It is connected with the Blac ) 
by the Kerch Strait. For location, see Black Sea ds 
The sea covers about 37,550 square kilometres ап чле 
only about 15 metres deep. Its western end is calle 
Sivash, or Putrid Lake, because of the many Kin 
smelling marshes and lagoons there. Ice and sto 
make shipping dangerous during the winter. wail 
Aztec were an American Indian people who ". p 
mighty empire in Mexico during the 1400s an d civiliza- 
15005. The Aztec had one of the most advance al in 
tions in the Americas. They built cities as pu ripis 
Europe at that time. Their religion demanded re Span- 
sacrifices, The Aztec empire was destroyed by aie le 
ish invaders, who conquered it in 1521. But the 
à long and lasting mark on Mexican culture. 

The name Aztec sometimes applies to a p 008. Te- 
founded the city of Tenochtitlan in the mid-13 ico City- 
nochtitlan stood on the site of present-day pees by 
The people of Tenochtitlan referred to themse 


several names, including Co/hua-Mexica, Mexica, and 
Tenochca. In the 14005, the city and its allies conquered 
many other groups in central and southern Mexico, 
forming the Aztec empire. Tenochtitlan became the cap- 
ital of the empire. The name Aztec is also used to refer 
to this larger group of Indians who made up the empire. 
This article uses Aztec in that sense. 


The Aztec empire 


The centre of Aztec civilization was the Valley of Mex- 
ico, a huge, oval basin about 2,300 metres above sea 
level. Its high altitude gave it a mild climate. The sur- 
rounding lowlands had a hotter, wetter climate. 

The largest city in the empire was the capital, Tenoch- 
titlan, on an island in Lake Texcoco. Canals crisscrossed 
the city, and causeways (raised earthen roads) linked it 
to the mainland. Tenochtitlan covered an area of about 
15 square kilometres. On an island to the north stood 
Tenochtitlan's twin city of Tlatelolco. Both Tenochtitlan 
and Tlatelolco lay within the borders of what is now 
Mexico City. The present city covers much of the bed of 
Lake Texcoco, which was drained during the 1600s. In 
1473, the people of Tenochtitlan conquered Tlatelolco 
and united the two cities. When the Spaniards arrived in 
the 1500's, Tenochtitlan may have had a population of 
more than 100,000. 

The emperor of the Aztec was called the Auey tlatoani 
(great speaker). A council of high-ranking nobles chose 
him from the members of a royal family. The emperor 
had great power, but he had to consult the council of 
nobles before making important decisions. Military 
units were stationed in key locations throughout the em- 
pire to keep it secure. Service to the emperor was the 
chief way for a person to obtain high office. 

Aztec society had four main classes: (1) nobles, (2) 
commoners, (3) serfs, and (4) slaves. Among nobles and 
commoners, closely related families belonged to 
groups called calpollis. The members of a calpolli 
owned an area of land in common, and each family was 
allowed to farm a plot large enough for its needs. Most 
nobles also had their own private land or received gov- 
ernment land for use during their term in public office. 
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An Aztec pyramid stands at 
Santa Cecilia, Mexico, near 
Mexico City. Priests climbed 
the stairway to offer sacrifices 
in front of the temple at the 
top. The Mexican government 
has rebuilt the temple, which 
was damaged by the Span- 
iards. 


Commoners made up the majority of the population. 
Serfs worked the land held by nobles and remained on 
the land when a new noble acquired it. Slaves were con- 
sidered property, but their children were born free. 
Many slaves had been captured in war. The Aztec also 
bought slaves. Other slaves were criminals or debtors. 


Way of life 


Religion was extremely important in Aztec life. The 
people devoted much of their time to religious practices 
and even waged war largely to obtain prisoners to sacri- 
fice to their gods. The Aztec worshipped hundreds of 
divinities (gods and goddesses). The agricultural divini- 
ties included Centéotl, a corn god; Tláloc, a rain and fer- 
tility god; and Xipe Tótec, who was associated with 
springtime and regrowth. Other major gods included 
Tezcatlipoca, an all-powerful divinity; Tonatiuh, the sun 
god; Mictlantecuhtli, ruler of the dead; and Xiuhtecuhtli, 
the fire god. Huitzilopochtli, a war god, was the special 
guardian of the people of Tenochtitlan. The god 
Quetzalcóatl, associated with civilization and learning, 
sometimes took the form of Ehécatl, god of the wind. 

The Aztec held many religious ceremonies in order to 
ensure good crops by winning the favour of the gods. 
Human sacrifice played a vital role in the major ceremo- 
nies, Priests slashed open the chest of a living victim and 
tore out the heart. The Aztec believed that the gods 
needed human hearts and blood to remain strong. Wor- 
shippers sometimes ate portions of a victim's body. 
Most victims were prisoners of war or slaves. But the 
Aztec also sacrificed children to the god Tláloc. 

Most religious activities took place inside walled cer- 
emonial centres. The chief structures within the centres 
were feocallis. The typical teocalli consisted of a solid 
base rising like giant steps. A temple dedicated to a di- 
vinity stood at the top. Priests climbed a stairway on one 
side of the base to reach the temple. The ceremonial 
centres also included gardens, living quarters for the 
priests, sacred pools for ceremonial cleansing, and 
racks to hold the skulls of sacrificial victims. Many cen- 
tres had a playing court for a game that resembled bas- 


ketball. 
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The Aztec had a 260-day religious calendar. Priests 
used the calendar to determine luck days for sowing 
crops, building houses, and going to war. The Aztec 
also had a 365-day solar calendar. It consisted of 18 
months of 20 days each plus 5 extra days. 

Every 52 years, the Aztec held a great celebration 
called the Binding Up of the Years or the New Fire Cere- 
mony. Before the feasting, people let their hearth fires 
go out. At the start of the new 52-year cycle, the priests 
lit a new fire on the chest of a sacrificial victim. People 
pricked themselves to add their blood to the sacrifice. 
Then they relit their hearth fires from the new fire. 

Family life. The typical Aztec household consisted of 
a husband and wife, their unmarried children, and a 
number of the husband's relatives. Everyone, including 
the children, helped with the work. The husband sup- 
ported the family by farming or craftwork. The wife 
wove their clothing and cooked their food. 

Boys were educated by their father until about the 
age of 10. They then attended school. Calpolli schools 

provided general education and military training. Tem- 
ple schools offered a religious education. Some girls at- 
tended the temple schools, but the majority learned 
household skills at home. The Aztec married at an early 
age, women at about 16 and men at about 20. 

Food. The principal food of the Aztec was a thin corn- 
meal pancake called a flaxcalli. In Spanish, it is called a 
tortilla. The Aztec used tlaxcallis to scoop up other 
foods, or they wrapped the tlaxcallis around bits of meat 
and vegetables to form tacos. Aztec cooking was rich 
and spicy. Hunting provided much of the meat in the 
Aztec diet. The chief game animals included deer, rab- 
bits, and such birds as ducks and geese. The only ani- 
mals raised for meat were dogs and turkeys, 

The Aztec used the juice of maguey plants to make an 


The Aztec empire had its 
capital at Tenochtitlan, which 
stood on the site of present- 
day Mexico City. The empire 
was established during the 
14005, when the Aztec and 
their allies conquered much 
of central and southern Mex- 
ico. 
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alcoholic beverage called octli, Chocolate drink was a 
favourite beverage of the wealthy. 

Clothing. Aztec women wore a loose, sleeveless 
blouse and a wraparound skirt. Men wore a cloth 
around their hips and a cloak knotted over one shoul- 
der. The poorer people used cloth made from maguey 
fibres, but the rich had decorated cotton clothing. 

Shelter. Most Aztec houses were simple. In the high- 
lands, they were made of adobe. In the lowlands, the 
houses had thatched roofs, and the walls were made of 
branches or reeds plastered with clay. Most families 
also had several other buildings, including a storehouse 
and a small sweat house, where they took steam baths. 
Wealthy Aztec families had large adobe or stone houses 
built around a patio. 

Arts and crafts. Aztec sculptures, which decorated 
temples and other buildings, were among the most 
elaborate in the Americas. The most famous surviving 
Aztec sculpture is the large, circular "Calendar Stone; 
which represents the Aztec universe. The stone meas- 
ures about 3.5 metres in diameter. In its centre is the 
face of the sun god Tonatiuh. Other carvings on ће 
stone represent the days of the Aztec month and reli- 
gious symbols related to the worship of the sun god. 
Many archaeologists believe that Aztec priests placed 
the hearts of human sacrifices on the stone. 

The Aztec produced various forms of oral literature, 
including poetry and traditional accounts of their his- 
tory. Music played a major part in religious services. The 
chief instruments were drums, flutes, and rattles. 

Aztec craftworkers used feathers to make cloaks, А 
headdresses, and other garments. Other crafts include 
metalworking, pottery, weaving, and woodcarving. 

Language. The Aztec spoke Náhuatl, one of a large 
group of Indian languages known as the Aztec-Tanoan 
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35m in diameter; Instituto Nacional de Antropología e Historia, Mexico City 


The Aztec Calendar Stone was used in ceremonies honour- 
ing the sun god Tonatiuh. His face is in the centre of the stone. 
Other carvings represent the Aztec universe. 


or Uto-Aztecan family. This language family also in- 
cludes the languages spoken by the Comanche, Pima, 
Shoshone, and other tribes of western North America. 

The Aztec used a form of writing called pictographic 
writing, which consisted of small pictures. Some pic- 
tures symbolized ideas. Others stood for the sounds of 
syllables. The Aztec used it for business records, cen- 
suses, historical and religious writings, and tax lists. 

Warfare. The Aztec fought not only to enlarge their 
empire but also to take prisoners to sacrifice to the 
gods. Their chief weapon was a wooden club edged 
with sharp pieces of obsidian (volcanic glass). This 
weapon, called a macuahuitl, was effective for disabling 
an opponent without killing him. The Aztec also used 
bows and arrows and spears. A spear-throwing device 
called an átlat/ increased the range and force of their 
spears. For protection, warriors carried shields and 
wore padded cotton armour. 


Economy 


Agriculture formed the basis of the Aztec economy. 
Maize was the most important crop. Farmers also grew 
avocados, beans, gourds, sweet potatoes, and tomatoes. 
The tropical lowlands provided cotton, papayas, rubber, 
and cacao beans, from which chocolate is made. 

The basic agricultural tool was a pointed stick for dig- 
ging. In the lowlands, which were covered with dense 
forest, farmers chopped down and burned a section of 
forest, then planted crops in the clearing. The ashes fer- 
tilized the soil. In the highlands, the Aztec cut terraces 
into the hillsides to increase the amount of level farm- 
land. They also dug irrigation systems to water their 
crops. Some farmers turned areas of shallow lakes into 
cropland by scooping up fertile mud from the lake bot- 
toms to form islands. These islands, called chinampas, 
yielded huge crops. Lake Xochimilco in Mexico City still 
has many chinampas. 

Trade and transportation. The market place was a 
major centre of Aztec life. The Spanish explorer Her- 
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nando Cortés reported that more than 60,000 people vis- 
ited Tlateloco market daily. Government officials super- 
vised the trading. 

Merchants called pochteca travelled throughout the 
empire on trading expeditions. People of the lowlands 
traded cacao beans, cotton, jaguar pelts, rubber, and 
the feathers of tropical birds. In return, they received 
goods from the highlands, including obsidian, used for 
knives, and a variety of manufactured products. 

The Aztec usually traded goods and services for other 
goods and services. But the Aztec used cacao beans and 
other widely acceptable goods somewhat the same way 
money is used today. 

The Aztec used the wheel only in toys, and they had 
no beasts of burden. As a result, the people themselves 
carried all their goods on land. Dugout canoes were 
used in the Valley of Mexico, where lakes, canals, and 
other waterways covered much of the area. 


History 


The Aztec migration. According to Aztec legend, 
the ancestors of the people who founded Tenochtitlan 
came to the Valley of Mexico from a place in the north 
called Aztlan. The name Aztec comes from Aztlan. The 
Aztec wandered around for many years before settling 
in the valley in the 12005. At first, they were subjects of 
people who already lived in the area. In the mid-1300s, 
the Aztec founded their own city, Tenochtitlan. 

Growth of the Aztec empire. By the early 1400s, Te- 
nochtitlan had become a powerful city that controlled 
the region around it, forming a kind of city-state. Te- 
nochtitlan formed an alliance with Texcoco and Tlaco- 
pan, two other city states in the Valley of Mexico. Te- 
nochtitlan became the most powerful member of the 
alliance and began to build what became the Aztec em- 
pire. Under Montezuma 1, who ruled from 1440 to 1469, 


Codex Borbonicus early 1500s); Bibliotheque du Palais Bourbon, Paris 
Aztec writing consisted of small pictures called pictographs. 

This page from an Aztec book shows Xipe Tótec, ей, the god of 
spring, and the god Quetzalcóatl, who appears as a snake, right. 
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Stone, 24 m high; Instituto Naclonal de Antropologia 
Historia, Mexico City 


A statue of the goddess Coatlicue wears a necklace of 
human hands, hearts, and a skull. The goddess has been be- 
headed, and the snakes coming out of her neck represent 
streams of blood. 


the alliance conquered large areas to the east and south. 
Montezuma's name is also spelled Moctezuma or Mot- 
ecuhzoma. His successors expanded the empire until it 
extended between what are now Guatemala and the 
Mexican state of San Luis Potosí. Hundreds of con- 
quered towns paid heavy taxes in goods to the empire. 
When Montezuma 11 became emperor in 1502, the Aztec 
empire was at the height of its power. 

The Spanish conquest. In 1519, the Spanish ex- 
plorer Hernando Cortés landed on the east coast of 
Mexico and marched inland to the Aztec capital. He and 
his troops were joined by many Indians who had been 
conquered by the Aztec and resented their heavy taxes. 
Montezuma 11 did not oppose the advancing Spaniards, 
possibly because he thought Cortés represented the 
god Quetzalcóatl. An Aztec legend said that Quetzal- 
cóatl had sailed across the sea and would return some- 
day. Cortés entered Tenochtitlan and made Montezuma 
à prisoner. 

In 1520, the Aztec rebelled and drove the Spaniards 
from the city. Montezuma died from wounds received in 
the fighting. Cortés reorganized his army and began a 
bloody attack on Tenochtitlan in May 1521. Montezuma's 
successor, Cuauhtémoc, surrendered in August the 
same year. 

The Aztec heritage. Little Aztec architecture re- 
mains. The Spaniards considered it their duty as Chris- 
tians to wipe out the temples and all other traces of the 
Aztec religion. They destroyed Tenochtitlan and built 
Mexico City on the ruins. However, archaeologists have 


excavated the site of the Great Temple in Mexico City. 
They have uncovered all four sides of the building and 
recovered about 6,000 objects, including jewellery, pot- 
tery, statues, wall carvings, and remains of animal and 
human sacrifices. Archaeologists have also restored 
some other Aztec buildings, including temples at 
Tenayuca and Tepoztlan near Mexico City. The National 
Museum of Anthropology in Mexico City has a large 
collection of Aztec art. 

Thousands of people in Mexico have Aztec ancestors, 
and many of them speak a modern form of Náhuatl. 
Many Mexican place names, including Acapulco and 
Mexico itself, come from Náhuatl, as do the English 
words avocado, chocolate, and tomato. Such Mexican 
painters as José Orozco, Diego Rivera, and David Siquei- 
ros have used Aztec themes in their work. Foods of 
Aztec origin including chilli, chocolate, and tacos have 
become popular in many countries. z 

Many descendants of the Aztec live in the United 
States, especially in the states of California and Texas. 
During the mid-1900's, these Mexican Americans devel- 
oped a new cultural pride in their Aztec ancestry, which 
they called the heritage of Aztlan. 
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Questions 


Why did Montezuma II fail to oppose Cortés? 

What was the Aztec's principal food? 

Why did the Aztec want prisoners of war? 

When was the Aztec empire at its height? 

What were chinampas? 

How did the Aztec move their goods on land? { 

Why did the Aztec think it was necessary to perform hur 
rifices? 

What are two popular foods of Aztec origin? 

Where was the Aztec capital of Tenochtitlan? 

Why are so few Aztec buildings left? 
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Azurite is a mineral that contains copper. Its chemies 
formula is Cu,(CO,),/OH),. It is named azurite — uet 
its azure-blue colour. It is usually found assoc ood it 
the green c opper mineral called malac hite по 
may serve as a minor copper оге in the early Ы ў 
of a copper mine, azurite is chiefly used іп jew* "Tli 
Blue azurite pigment was once used in рашта. but 
chief source of azurite crystals is Tsumeb, Nam! is See 
the most perfect crystals come from Chessy, France 
also Mineral (picture: Azurite) 
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